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Summary

This document serves as the final report for the Neal Smith National Wildlife
Refuge (Refuge) (formerly known as the Walnut Creek National Wildlife Refuge)
contaminants investigation (DEC number 9530006b and FFS number 3NI9).
Staff from the U.S. Fish and Wildlife Service (USFWS) obtained funding in 1995
from the on-refuge contaminants investigation program to help develop one of
Iowa's first U.S. Environmental Protection Agency (USEPA) non-point source
pollution studies (Clean Water Act Section 319 grant). The study area for the
project was the Walnut Creek Watershed which contains the Refuge property.
The investigation was conducted and coordinated by the Iowa Department of
Natural Resources.

The timing of the 319 study was beneficial to USFWS because restoration
specialists working at this newly created national wildlife refuge used the 319
project to prioritize contaminant sources and problems, target water quality
improvement projects and develop GIS databases for future restoration planning.
A Service CAP study was also completed to assist in this effort.

The 319 study investigation team characterized water quality and non-point source
pollution conditions in the Walnut Creek watershed and the paired agricultural
watershed. There were large scale conversion of cropfields to grassland habitats
in the Refuge that affected contaminant transport and fate. The attached report
includes information on the national 319 program, other 319 projects across the
country and results to date for the Walnut Creek Watershed project. Updated
status reports and related activity reports for this on-going and long term
watershed improvement effort can be downloaded off the Internet from the below
listed URL addresses.

Intemt URL Addresses for the Neal Smith NWR Watershed Investigation:

USEPA:
http://www/epa/gov/OWOW/NPS/Section319/3190ver.html

North Carolina University, National 319 Program:
http://h2osparc.wq.ncsu.edu/99rept319

Iowa Department of Natural Resources:
http://www.igsb.uiowa.edu/inforsch/wainut/wainut.htm
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Chapter 1: Introduction

Monitoring of both land treatment and water quality is the best way to document
the effectiveness of nonpoint source pollution control efforts. The purposes of the
United States Environmental Protection Agency (USEPA) Section 319 National
Monitoring Program (NMP) are to provide credible documentation of the feasibil-
ity of controlling nonpoint sources, and to improve the technical understanding of
nonpoint source pollution and the effectiveness of nonpoint source control tech-
nology and approaches. These objectives are to be achieved through intensive
monitoring and evaluation of a subset of watershed projects funded under Section

319 (USEPA, 1991).

The Section 319 NMP projects comprise a small subset of nonpoint source pollu-
tion control projects funded under Section 319 of the Clean Water Act as amended
in 1987. The development of NMP projects has largely been accomplished
through negotiations among States, USEPA Regions, and USEPA Headquarters.

The selection criteria used by USEPA for Section 319 NMP projects are primarily
based on the components listed below. In addition to the specific criteria, empha-
sis is placed on projects that have a high probability of documenting water quality
improvements from nonpoint source controls over a 5- to 100year period.

Documentation of the water quality problem, which includes identi fication of
the pollutants of primary concern, the sources of those pollutants, and the im-
pact on designated uses of the water resources.

Comprehensive watershed description.

Well-defined critical area that encompasses the major sources of pollution be-
ing delivered to the impaired water resource. Delineation of a critical area
should be based on the primary pollutants causing the impairment, the sourc-
es of the pollutants, and the delivery system of the pollutants to the impaired
water resource.

A watershed implementation plan that uses appropriate best management
practice (BMP) systems. A system of BMPs is a combination of individual
BMPs designed to reduce a specific non point source problem in a given loca.
tion. These BMP systems should address the primary pollutants of concern
and should be installed and utilized on the critical area.

Quantitative and realistic water quality and land treatment objectives and

goals.

High level of expected implementation and landowner participation.

Clearly defined nonpoint source monitoring program objectives.

Water quality and land treatment monitoring designs that have a high proba-
bility of documenting changes in water quality that are associated with the
implementation of land treatment.

Well-established institutional arrangements and multi-year, up-front funding
for project planning and implementation.

Effective and ongoing infonnation and education programs.

Effective technology transfer mechanisms.

Minimum tracking and reporting requirements for land treatment and surface wa-
ter quality monitoring have been established by USEPA for the NMP projects
(USEPA, 1991). These requirements (see Appendix I) were set forth based upon
past efforts (e.g. Rural Clean Water Program) to evaluate the effectiveness ofwa-

tershed projects.
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Chapter 1: Introduction

USEPA developed a software package, the NonPoint Source Management System
(NPSMS), to help the 319 National Monitoring Program projects track and report
land management and water quality information (Dressing and Hill, 1996).
NPSMS has three data files: I) a Management File for information regarding wa-
ter quality problems within the project area and plans to address those problems;
2) a Monitoring Plan File for the monitoring designs, stations, and parameters;
and 3) an Annual Report File for annual implementation and water quality data.
NPSMS version 4.2 is currently used by National Monitoring Program projects,
operating in a Windows TM environment. (USEPA, I 996a).

This publication is an annual report on 23 Section 319 NMP projects approved as
of September I, 1999. Project profiles (Chapter 2) were prepared by the North
Carolina State University (NCSU) Water Quality Group under the USEPA grant
entitled National Nonpoint Source Watershed Project Studies. Profiles have been
reviewed and edited by personnel associated with each project.

The 22 surface water monitoring projects selected as Section 319 NMP projects
are Lightwood Knot Creek (Alabama), Oak Creek Canyon (Arizona), Morro Bay
(California), Jordan Cove Urban Watershed (Connecticut), Lake Pittsfield (1Ili-
nois), Waukegan River (Illinois), Sny Magill Watershed (Iowa), Walnut Creek
(Iowa), Warner Creek Watershed (Maryland), Sycamore Creek Watershed (Michi-
gan), Elm Creek Watershed (NebrCtska), New York City Watershed (New York),
Long Creek Watershed (North Carolina), Peacheater Creek (Oklahoma), Upper
GrCtnde Ronde Basin (Oregon), Pequea and Mill Creek Watershed (Pennsylvania),
Stroud Preserve Watersheds (Pennsylvania), Swatara Creek Watershed (Pennsyl-
vania), Bad River (South Dakota), Lake Champlain Basin Watersheds (Vermont).
Totten and Eld Inlet (Washington). and Otter Creek (Wisconsin). The 23rd
project. Snake River Plain. Idaho, is a pilot ground water project

Two of the projects focus on urban sources, while the others primarily address ag-
ricultural sources. Nearly all of the projects address river or stream problems,
while several projects are intended to directly benefit a lake, estuary, or bay. One
of the projects is focused on ground water protection. The progress made by these
projects will be showcased in this report.

Each project profile includes a project overview, project background. project de-
sign, and maps showing the location of the project in t~e state and the location of
water quality monitoring stations. In the project background section, water re-
sources are identified and water quality and project area characteristics are de-
scribed. The project design section outlines the water quality monitoring program
and non point source control strategy. Project budgets and project contacts are also

presented.

The Appendices include the minimum reporting requirements for Section 319
NMP projects (Appendix I), a list of abbreviations (Appendix II), and a glossary
of terms (Appendix III) used in the project profiles. A list of project documents
and other relevant publications for each project is included in Appendix IV.
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Chapter 1: Introduction
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Chapter 2: Prqect Profiles

This chapter contains a profile of each of the Section 319 National Monitoring
Program projects approved as of September I, 1998, arranged in alphabetical order
by state.

Each profile begins with a brief project overview, followed by detailed infonnation
about the project, including water resource description; project area characteristics;
infonnation, education, and publicity; nonpoint source control strategy; water
quality monitoring program infonnation; total project budget; impact of other
federal and state programs; other pertinent infonnation; and project contacts.

Sources used in preparation of the profiles include project documents and review
comments made by project coordinators and staff.

Project budgets have been compiled from the best and most recent information
available.

Abbreviations used in the budget tables are as follows:

Proj
I&E

LT..

WQ
NA.

Project Management
Infonna~ion and Education
Land Treatment
Water Quality Monitoring
Infonnation Not Available

A list of project documents and other relevant publications for each project may be
found in Appendix IV.
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Walnut Creek, Iowa

PROJECT OVERVIEW

The Walnut Creek Watershed Restoration and Water Quality Monitoring Project began in April,
1995, and is designed as a nonpoint source monitoring program in relation to the watershed habitat
restoration and agricultural management changes implemented by the U.S. Fish and Wildlife Ser-
vice (USFWS) at Walnut Creek National Wildlife Refuge and Prairie Learning Center (WNT) in
central Iowa. The watershed is being restored from row crop to native prairie.

There are two components to the land use changes being implemented by USFWS: ecosystem re-
sources restoration to prairie/savanna and mandatory (contractual) use of improved agricultural
management practices on farmlands prior to conversion. The majority of the Refuge area is being
seeded to tall-grass prairie with savanna components where applicable. In the riparian areas, 100
foot-wide vegetative filter strips will be seeded along all of the streams in the Refuge that are not al-
lowed to revert to wetlands. Riparian and upland wetlands will also be restored or allowed to revert

to wetlands by the elimination of tile lines.

Cropland management within the WNT Refuge is also controlled by the USFWS management team.
Farming is done on a contractual, cash-rent basis, with various management measures specified;
some are flexible, some more prescriptive. The measures include soil conservation practices; nutrient
management through soil testing, yield goals, and nutrient credit records; and integrated pest man-
agement. Crop scouting for pest management is mandatory for all farms on Refuge lands, as are no-
till production methods. Insecticide use is highly restricted and herbicide use is also controlled in
order to minimize adverse impacts on non-target plants and animals.

The project utilizes a paired watershed approach as well as an upstream/downstream assessment.
The treatment watershed is Walnut Creek, the paired site is Squaw Creek. Both watersheds are pri-
marily agricultural dominated by row crop, mainly com and soybeans. Although no specific water
quality objectives have been set for this project, the intent of the USFWS is to restore the area to pre-
settlement conditions. In general, the decrease in active row crop agriculture should lead to reduc-
tions in nutrients and pesticides in Walnut Creek.

Three gaging stations for now and sediment have been established, two on Walnut Creck and one on
Squaw Creek. Both creeks are monitored for biological and chemical parameters. Both the main
creek and several tributaries are included in the sampling scheme.

PROJECT BACKGROUND

Project Area

The project area, located in central Iowa (Figure 17), consists of a total of 24,570 acres. The Walnut
Creek Basin is the treatment watershed (12,860 acres) and the Squaw Creek Basin (11,710) is the
control watershed (Figure 18). Both creeks have been channelized in part. Both are characterized by
silty bottoms and high, often vertical, banks. Deposition of up to 4 feet of post-settlement alluvium is

not uncommon.

Relevant Hydrologic, Geologic, and Meteorological Factors

The total project area is located in the Southern Iowa Drift Plain, an area characterized by steeply
rolling hills and well-developed drainage. Dominant soils are silty clay loams, silt loams, or clay
loams formed in loess and till. Average annual rainfall for the project area is approximately 32
inches. Both creeks have been extensively channelized and are incised into their valleys. Two to six
feet of post-settlement alluvium is present in both valleys. Stream gradients in the main stem vary
from 0.0 I to 0.002. An analysis of sediment delivery and extensive characterization of beds and

(
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W8-" Creek. Iowa

banks began in the summer of 1997. Discharge is similar in both streams, although Walnut Creek
experiences slightly lower flows. Both streams display rapid responses to precipitation. Baseflow
percentages for WY96 are Walnut Creek (upstream) - 41%, Walnut Creek (downstream) - 29%,
and Squaw Creek (downstream) - 37%.

Basin characteristics or Walnut and Squaw creek waters heeds are very similar:

Walnut Creek
20.142

Squaw Creek
18.305

19.9
26.2
24.4
24.5
5.0

7.772
23.342
10.963

168
7.197
9.082

26.479
11.304
1.169
1.315

12
0.596

19.7
26.7
25.0
22.2
6.5

6.667
19.947
10.981

191
9.S75
7.605

26.111
12.623
1.141
1.426

13
0.710

Basin Characteristics
Total Drainage Area (sq mi)
Slope Class:
A (0-2%)
B (2-5%)
C (5-901.)
D (9-14%)
E (14-18%)
Basin Length (mi)
Basin Perimeter (mi)
Average Basin Slope (ft/mi)
Basin Relief(ft)
Relative Relief(ft/mi)
Main Channel Length (mi)
Total Stream Length (mi)
Main Channel Slope (ft/n'li)
Main Channel Sinuosity Ratio
Stream Density (mi/sq mi)
Number of First Order Streams (FOS)

Drainage Frequency (FOS/sq mi)

The U.S. Fish and Wildlife Service (USFWS) closely monitors land use/treatment activities within
the WNT Refuge. Areas planted for native prairie restoration have been tracked since 1992 and arc

updated annually. land use data for both Walnut Creek and Squaw Creek basins are available from
1994 to present. Prior to conversion, cropland management activities on farmlands are controlled

and monitored by the USFWS. land use within the Walnut Creek and Squaw Creek watersheds has
been mapped by aerial photographs and field inspections on a yearly basis since 1994. linear rect of
filter strips, grass waterways and terraces have been digitized from color infrared aerial photo-

graphs for portions of the Walnut Creek watershed. Remaining areas within the Walnut Creek and
Squaw Creek basins will be mapped from aerial photographs. All land use/t~atment activities have
been tracked using GIS and ARCINFO.

land Use

From 1992 10 1997, 1,729 acres or 13.4% of Ihe watershed (approximately 288 acres/year), were
converted from row crop to native prairie in the Walnut Creek watershed. Land currently owncd by
the USFWS but still farmed is rented 10 area farmers on a cash-rent basis. Nearly all of the land re-
stored to native prairie from 1992 10 1997 was derived from USFWS ground previously in row crop.
In 1997, 773 acres or 60/. of the watershed was farmed on a cash-rent basis. In accordance with the
Cropland Management Plan for the refuge: I) no fall application of fertilizer is allowed; 2) a maxi-
mum of 100 pounds of nitrogen per acre is allowed on conventional rotation com acres; and 3) no
pre-emergent herbicide is allowed (this includes common Iowa herbicides, atrazine, cyanazine,
metolachlor, alachlor, metribuzin, and acetochlor). Combining the prairie planting areas and re-
stricted application areas, land use changes have been implemented on 19.4% of the Walnut Creek
watershed. The USFWS controls 4,343 acres, or 33.7./0, of the Walnut Creek watershed above the
WNT2 gaging station. From 1992 to 1997, nitrogen application in the watershed were reduced by
18.1 % and pesticide application were reduced by 28%.
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Land use in the watershed is as follow~

Walnut Creek (-I.)
1996 1997 1998
57.1 61.1 59.6
25.0 27.7 29.8
3.8 1.2 0.4
5.3 4.9 S.O
2.1 1.7 1.9
6.7 3.4 3.3

Squaw Creek (e/e)
1996 1997 1998
73.2 74.8 75.5
14.2 14 14.0
0.7 1.4 0.4
4.5 4.1 4.2
2.6 2.2 2.7
4.8 3.S 3.2

Land Use
Row Crop
Grass/Pasture
Woods
Water

Developed
Other

Water Resource Type and Size

Walnut Creek and Squaw Creek are wannwater streams located in central Iowa

Water Uses and Impairments

Walnut Creek and Squaw Creek are designated under the general use category. No designated use
classification has been assigned to Walnut Creek.

Walnut Creek drains into a segment of the Des Moines River that is classified as Not Supporting its
designated uses in the Iowa Department of Natural Resourccs' (IDNR) water quality assessments;
Squaw Creek and the Skunk River are classified as Partially Supporting. Assessments in this area
cite agricultural nonpoint source as the principal concern.

Walnut and Squaw creeks are affected by many agricultural nonpoint source water pollutants, in-
cluding sediment, nutrients, pesticides, and animal waste. Water quality in these streams is typical
for many of Iowa's small warmwater streams: water quality varies significantly with changes in dis-
charge and runoff. Slreambank erosion has conlribuled to significant sedimentation in the creeks.

Pollutant Sources

streambank erosion, cropland erosion, gully erosion, animal grazing
crop fertilizers, manure
- cropland

Sediment
Nutrients
Pesticides

Pre-Project Water Quality

Three pre-project water quality studies were completed. Data were collected during the pre-imple-
mentation period by the US Fish and Wildlife Service in 1991. The Tri-State Monitoring Project
collected data in the Walnut Creek basin from 1992 to 1994. Two sets of stonn event samples were
collected in 1995.

In 1991, nitrate-nitrogen concentrations ranged from 14 to 19 mg/l with a mean of 16. Atrazine
concentrations were from 0.24 to 1.2 ug/1. The Tri-State data were similar, with nitrogen from 5 to
44 mg/1, averaging 14.5 mg/1 and atrazine from 0.1 to 2. 7 ug/l. The event sampling in 1994 had
fewer samples, but nitrogen ranged from 2.1 to 11.0 mg/1 (avg. 6.1) in Walnut Creek and from 0.1
to 20 (avg. 10.0) in the tributaries. Atrazine in the main stem of Walnut Creek ranged from <0.1 to
0.3 ug/1 and was higher in the tributaries (up to 3.1 ug/1).

Primary biological productivity is low and the condition of the fish community is poor.

Water Quality Objectives

Maintain or exceed water quality criteria for general use waters. The long-term goal of the US Fish
and Wildlife Service is to restore this area to pre-settlement conditions.
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Walnut Creek. Iowa

Project Time Frame

April, 1995 to September, 2000

PROJECT DESIGN

Nonpoint Source Control Strategy

In general, best management practices (BMPs) for row crop production include specific erosion
control measures along with nutrient and pesticide management. In the Walnut Creek watershed,
the primary land treatment activity is removal of cropland from production by converting it to na-
tive tall grass prairie. Wetlands and riparian zones will also be restored. Limited nutrient and pesti.
cide management is expected for the remainder of the Walnut Creek watershed.

Project Schedule

Pre-BMP
Monitoring Dates

BMP
I ostalled

Date Installed!
Established

Post-BMP
Monitoring Dates

Management
Unit

Squaw Creek
(control)

June 1991 -
September 1994

None None June 1994
Current

Walnut Creek
(treatment)

1992 June 1994
Current

CunentMay 1991 -
September 1994

Restoration of prairie!
savanna; Improved
management practices
(filter strips, no till,
restricted pesticide use)

Water Quality Monitoring

A paired monitoring design is being used (Figure 18). For the paired watershed design, the outlets
of Walnut Creek (treatment) and Squaw Creek (control) watersheds are monitored. Each watershed
also has stations upstream and downstream in order to differentiate natural processes from land use
changes. Water quality will be compared before and after treatment to evaluate land treatment effec.
tiveness.

Parameters Measured

Biological

Fecal colironn (FC)
Macroinvertcbrates
Fisheries

Chemical and Other

Alkalinity
Ammonia (NH3)
Bentazon
Biochemical oxygen demand (BOD)
Bromide (Br)
Calcium (Ca)
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Walnut Creek, Iowa

Chloride (CI)
Common herbicides
Dicamba
Dissolved oxygen (DO)
Fluoride (Fl)

Magnesium (Mg)
Nitrate (N03)
Orthophosphate (OP)
pH
Phosphate (P043)
Potassium (K)
Sodium (Na)

Specific conductivity
Sulfate (S04-)
Suspended solids (SS)

Turbidity

Covariates

Precipitation
Water Discharge

Sampling Scheme

The outlets at Walnut and Squaw Creeks are gaged, as is an upstream station on the main stem of
Walnut Creek. At these three stations, water discharge and SS are monitored daily, and data com-
piled for storm event statistical evaluation.

Ten stations are monitoring biweekly to monthly in March through September. Four stations are
sampled once in August, October, December, and February. Additional event sampling is done

throughout the year.

Modifications Since Project Start

None.

Progress To Date

Since project inception, approximately 5,500 acres of cropland have been removed from production
and converted to native tall grass prairie. In the remainder of the Walnut Creek watershed, erosion
control measures have been implemented and nutrient and pesticide application rates have been re-

duced.

The outlets of Walnut Creek and Squaw Creek, and the upstream station on the main stem of Wal-
nut Creek, have been gauged on a daily basis for water discharge and suspended sediment. Surface
water samples at upstream and downstream stations on both Walnut and Squaw Creeks, and three
tributary streams in each basin, have been monitored weekly between March and July. Sampling
frequency is reduced at the monitoring points throughout the remainder of the year. Land use deter-
minations in both watersheds are conducted on an annual basis in mid-summer. Quarterly sampling
of a monitoring well transect installed in an area of restored prairie monitors the effects of land use

changes on groundwater quality.

Water quality monitoring data have been collected since 1994. These data are being added to
STORET. Flow and suspended sediment measurements have been made since 1995 and are reported

in WATSTORE.
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Monitoring Scheme for the Walnut Creek Section 319 National Monitoring Program Project

Frequency of

Habitat/Biological
Assessment

Sites or
Activities

Primary
Parameters

Frequencyof
WQ SamplingDesign Coy.li.fa

';i,

Duration

Paired Walnut Creek'
Squaw Creek'"

NOJ
Pesticides
TwbidiIy
SS

Biweekly!
Monthly;
Storm events

Habical/fisheries

annually;
Macroinv.

bimonlhly

UnknownPrecipitation
Waler
Discharge

Walnut CreeklUpscream/
Downslream

NOJ
PestM:ides
TwbMfity
SS

Biweekly!
Monthly;
SIonn events

Habitat/fisheries

annually;
Macroinv.

bimonlhly

UnknownPrecipilalion
WIler

Discharge

T = Treament w8tershed
C = Control w8tershed

DA T A MANA GEMENT AND ANAL YSIS

All United States Geological Survey (USGS) data are reported in WATSTORE. the USGS national
database. The project uses ARCINFO for tracking and quantifying land use changes. Statistical
analyses on water quality data for trend detection are completed as deemed necessary. Water quality
parameters and land use activities will be tracked using Nonpoint Source Management System
(NPSMS) software. Data management and reporting is handled by the Iowa Departmcnt of Natural
Resources Geological Survey Bureau (IDNR-GSB) and follows the Nonpoint Source Monitoring
and Reporting Requirements for Watershed Implementation Grants. All water quality data are en-
tered into STORET.

NPSMS Data Summary

Not available.

Findings to Date

Pesl;c;d~s. There were detections of six different compounds and two degradation products between
1994 and 1998 in Walnut and Squaw Creek surface waters. Atrazine was the most frequently de-
tected pesticide, as is true across Iowa, with frequency of detections from 71 % to 88% in thc main
stems. Pesticide concentrations typically peak between April and June of each year during periods
of high streamnow associated with rainfall runoff. Cyanazine, acetochlor and an atrazine degrada-
tion product, deethylatrazine, were the next most frequently detected pesticide compounds. A sum-
mary of pesticide detections in the main stems of Walnut and Squaw Creeks follows:

Basin Atr.zioe

(ugiL)
<0.1-2.6

0.29
13%

<0.1-3.8
0.28
75%

Cyanazine
(uf/L)

<0.1-2.5
<0.1
48%

<0.1-5.9
<0.1
43-1.

Acetochlor Deethylatrazine

(ug/L) (ug/L)
<0.1-0.76 <0.1-0.38

<0.1 <0.1
28% 71%

<0.1-1.6 <0.1-0.33
<0.1 0.12
3001. 45%

Parameter

Walnut Creek

Squaw Creek

Range
Median
Detection
Range
Median
Detection

110

Frequency

Frequency



w.u Creek. Iowa

Nitrate. Nitrate concentrations are high but typical for Iowa streams. A comparison of data from the
upstream and downstream paired sites between 1994 and 1998 show that the basins are similar.
Ranges and averages for the stream sampling sites are:

Range NO -N

(mg/L)J
4.1-15.8
2.1-13.0
2.9-15.0
0.6-15.0
0.5-13.0

Avg. NO -N

(mg/Lt
11.2
8.2
II.S
10.4
6.7

Basin Sample
Location

WNTI

WNT2

WNT3
WNTS

WNT6

Walnut Creek

Squaw Creek SQWI
SQW2
SQW3
SQW4
SQW5

6.8-11.0
3.9-13.0
5.6-15.0
0.5-4.6
3.6-12.0

13.0
8.8
11.0
2.5
8.2

Both basins show a similar temporal pattern of detection and an overall reduction in nitrate-N con-
centrations from upstream to downstream monitoring station. Higher concentrations are noted in
the spring and early summer months coinciding with periods of application. greater precipitation
and higher stream nows. Comparisons ofnitrate-N loading data for water years 1995 to 1998 show
no statistical differences between the Walnut and Squaw creek watelSheds. Decrease in nitrogen
concentrations between upstream and downstream stations observed in both watersheds can be
caused by biological uptake. denitrification. or dilution by water lower in nitrogen. Comparison of
upstream and downstream data for Walnut Creek basin suggests a reduction in nitrate-N loading be.
tween the upstream sub-basin sampled at WNT I and the remainder of the basin. Linear regression
suggests that the amount of nitrogen lost per acre of land is lower in the downstream portion of the
watershed containing the land use changes. Highest nitrate-N concentrations are measured in the
headwaters of both watersheds containing a high percentage of row crop.

F"cal Coli/o'", Bact",i. .n" BOD. Median annual Cecal colironn counts varied widely between
sampling sites and water years, ranging from 80 - 8,600 counts/IOOml although most annual me-
dian values ranged between 100 - 800 counts/IOOml. The highest individual fecal colifonn detec-

tion was 7,600,000 counts/IOOml at the upstream Walnut Creek site (WNTI). Highest levels or
fecal colifrom bacteria typically occur in spring and early summer months during high stream flow
periods associated with rainfall runoff. Little differences in Cecal colifonn counts were noted be-
tween the Walnut Creek and Squaw Creek basins. Less variability was observed in BOD concentra-
tions compared to fecal colifonn data. Detections of BOD averaged between 1.7 to 3.0 mg/L at all
sampling sites, with median BOD concentrations near 2.0 mg/L. BOD was detected at greater fre-
quency in Walnut Creek samples (55 - 95% of samples collected) compared to Squaw samples (38 -
62%).

Tllrbid'ity. Turbidity values have fluctuated widely between sampling periods. At both Squaw Creek
and Walnut Creek drainage basins. higher median values and greater variability is noted at down-
stream sampling points compared to upstream samples. IN the main stems. median turbidity values
were nearly two times higher in Walnut Creek (46 - 46.2 NTU) than Squaw Creek (17 - 27 NTU).

Dates associated with high turbidity values coincide with elevated fecal coliform counts. Overall.
turbidity trends show evidence for flashy behavior typical of surface runoff and sediment erosion
following precipitation events.
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D;sc"arg~ and Susp~nd~d S~d;ment. Following is a summary of stream discharge and suspended
sediment loads at the stream gauges for combined Water Years 1996 and 1997:

WNTI WNT2 SQW2Parameter

4.44
0.66
141

4,496
1.080
334

15.88
0.79
491

23,703
3,980
588

10.53
0.58
575

19,898
6,880
548

Mean discharge (cfs)
Mean discharge per drainage area (cfs/mi2)
Maximum discharge (cfs)
Total suspended sediment load (tons)
Maximum suspended sediment discharge (tons/day)
Annual suspended sediment load per square mile (tons/mi2)

Discharge and sediment movement through the Walnut and Squaw creek watersheds is very flashy -
most of the sediment is discharged during intermittent high flow events. During 1997, a single discharge
event in February accounted for 45% of the annual sediment total in the upstream Walnut Creek basin
(WNTI). For the downstream gauging stations in Walnut and Squaw creeks, the maximum daily
suspended sediment load comprised a smaller percentage of the annual total (18% at WNT2; 38% at
SQW2). In Water Year 1996, a higher percentage of suspended sediment discharge occurred during a
single event at the downstream stations (28% at WNT2; 46°/. at SQW2). Peaks in the discharge and
sediment load, while varying in magnitude, show temporal consistency. In general, most suspended
sediment discharge occurs during winter snowmelt (February and March) and during occasional storm
bas. ~ lf8iogl ~1S1di.a ~ 'DC B,,- \J8E ~ '*Bi .ger~~ £Cti9jJ,I ~ ~foiSU

Creek had a higher maximum discharge. On a per square mile of drainage basis, sediment loads in
Walnut Creck were slightly highcr than Squaw Creek. Contributions of streambank erosion and variations
in rainfall pattems and intensity between the two basins may have contributed to these differences.

Biomonitoring. The 1998 biological survey identified a total of 53 distinct rnacroinvertebrate taxa in
Walnut Creek and a total of 54 distinct macroinvertebrate taxa were collected from Squaw Creek.
The total number of new taxa collected in 1998 was 14, of which 7 were collected qualitatively. Data
have indicated few determinate trends with respect to the metrics used to evaluate the
macroinvertebrate communities. Fifteen species of fish were collected from Walnut Creek in 1998,
while 16 species were collected from Squaw Creek. Data indicated many of the fish species collected
at Walnut Creek. and Squaw Creek are considered to be tolerant of degraded environmental condi-
tions, and no fish species considered to be intolerant of degraded environmental conditions were
found at any of the sites. The 1998 Index of Biotic Integrity (IBI), a multimetric biological indicator
used to describe the fish community, was greater for Walnut Creek. than Squaw Creek., indicating a
"higher quality" fish community in Walnut Creek. In addition to comparisons between creeks, Wal-
nut and Squaw Creeks were compared to streams sampled within the same ecoregion (Southern Iowa
Rolling Loess Prairies) as part of the Iowa Department of Natural Resources' biocriteria development
project. Comparisons of the Walnut and Squaw Creek. rnacroinvertebrate communities with the
macroinvertebrate communities of the reference streams (12 sites that have been minimally im-
pacted) shows a "lower quality" macroinvertebrate community, with Walnut and Squaw Creeks rank-
ing at or near the bottom with respect to every metric. The IBI score for the fish community in
Walnut Creek was similar to the mean IBI score within the ecoregion (N = 24), and was within the
95% confidence interval for this stream. Thc IBI score for Squaw Creek was to be less than the
95°/. confidcnce interval, implying an impaired fish community.

St'~a", Survq. In October 1998, a seven-mile reach of Walnut Creek was mapped using global posi-
tioning system (GPS) equipment. Channcl features, streambank erosion rate, substrate matcrials and
thickness and sinuosity were mapped in a continuous mode while traversing the stream; other chan-
nel features were located as discrete points. Debris dams (81 total), channel profiles (34), tile lines
(49), tributary creeks (43), and cattle access points (14) were field located with GPS and the data ex-
ported into a Geographic Information System (GIS) format. Field descriptions were added to create a
series of GIS coverages. Channel features were further coupled with existing land cover data for
analysis. To cvaluate statistical correlation among variables, the total length of mapped stream was

divided into approximate 4OOm intervals, and channel features compiled in each interval.
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Bank conditions varied from slightly eroded in straightened, stable segments of the channel, to se-
verely eroded on outside meander bends and near debris dams where stream now is diverted into the
bank sides. Detailed erosion estimates from this study suggest that stream banks contribute more
than 4,000 tons annually or 34% of the annual suspended sediment load in the channel. Substrate
materials consisted of bare or thinly mantled pre-Illinoian till in scoured, channelized segments and
thick silty muck (>1-2 feet thick) behind some debris dams. A sandy bottom was only observed
downstream of a pasture area where the channel bouom was particularly disturbed by cattle cross-
ings. Heavy trampling at cattle crossings and overgrazing in pasture areas further contributes to se-
vere bank erosion and channel widening.

Channel profiles were measured at 34 locations along Walnut Creek. The channel depth remained
relatively constant over the entire reach (approximately 10 feet deep) but varied in width from 20
feet to more than 60 feet. Profiles in channelized segments were narrow and V-shaped whereas
channel widening was particularly evident at meander bends.

Approximately 75 debris dams were identified in the stream channel, ranging from fallen trees and
beaver dams to several large debris dams. Large debris dams at some locations consisted of dozens
of fallen trees blocking the channel and constricting stream flow. Debris dams were more prevalent
in forested areas dominated by weak scrub trees (elm, silver maple) than areas typified by native oak
savanna.

Numerous tile lines (49 total) and tributary creeks and ravines (43 total) were mapped as contribut-
ing now to the main channel. Tiles were concentrated in agricultural areas of the basin, with some
flowing between 10-20 gpm. Nutrient loads from tiles and tributary creeks probably contribute to
water quality degradation observed in the main channel.

Resulls from the bank erosion and streambed assessments are being incorporated into a GIS-based
sediment erosion model for the watershed. Other information obtained during the stream survey
will be coupled with existing land cover, water quality, discharge and suspended sediment data for
further analysis. The results of the mapping project are summarized in a poster which has been
placed on the Iowa Department of Natural Resources web site: www.igsb.uiowa.edu/inforsch/wal-
nut/wntpost/ wn tpost. h tm

S~d;"'~lft Eros;o" Mod~/;lfg: A soil loss and sediment delivery model was applied to the Walnut
Creek watershed. The total sediment load for a watershed comes from two sources, sheet and rill
erosion and concentrated now erosion. Two different procedures were used to model these sources.
For the concentrated now erosion, streambank erosion rates from the GPS survey were used to cre-
ate a digital form of streambank erosion rates. For the sheet and rill erosion, the Universal Soil Loss
Equation was incorporated using ArcView and Spatial Analyst. Walnut Creek was modeled using
Water Year 1996 sediment load data collected at the downstream USGS gauge. The total sediment
load at WNT2 (11,771 tons) was used as the upper boundary condition for the model. Unlike many
other soil erosion models strictly focused on sheet and rill erosion, the Walnut Creck soil erosion
model included sediment loads derived from stream bank erosion and tributary gully erosion. The
results of the model suggested that 4,033 tons, or 34%, of the total sediment load was derived from
streambank erosion in the main channel. Gully erosion was estimated to contribute 2,239 tons an-
nually, or 19%, orthe total sediment load in the watcrshed. Thc remaining sediment load was at-
tributed to sheet and rill erosion. This amount totaled 5,499 tons, or 47%, of the total sediment load
in the watershed.

The sheet and rill erosion model (USLE) was used to initially estimate total sheet and rill erosion in
the watershed at 39,652 tons, more than three times the total load measured in 1996. However, this
total did not include a sediment delivery ratio. Considering the estimated contribution of sheet and
rill erosion to be 4,045 tons, this translated to a sediment delivery ratio of 0.14 in the Walnut Creek
watershed. This delivery ratio was consistent with local NRCS estimates and was a very reasonable
estimate based on the amount of pasture and buffers in the watershed.
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The WNT's educational commitment and resources will allow for educational and demonstration
activities far bcyond the scope of those that could typically be accomplished by 319 projects. Of par-
ticular note, the linkages between land use changes and water quality improvements will be an inte-
gral part of these educational efforts. In addition, existing curriculum creates opportunities for
interested visitors to acquire, enter, and interpret hydrologic and water quality data from the water-
shed. Both streamside and visitor center-based activities and educational stations are planned. Infor-
mation presentations could readily be tailored to school, environmental, or agricultural interest
groups. It is anticipated that visitors to the WNT will number in the tens of thousands annually, of-
fering a uniquely wide exposure of residents to the land use changes and monitoring activities in the
watershed.

USFWS will utilize the WNT as a demonstration area for landscape restoration projects. Informa-
tion will be disseminated to visitors and invited groups, the public (through published reports), and
the news media. Of broader interest, the project is also serving as a demonstration site for riparian
restoration and small wetland restoration. Having a linked water quality evaluation program makes
these demonstrations more effective for general use and translation to a broader audience.

Progress To Date

Several tours were provided in 1996 to teacher groups, natural history organizations, and surround-
ing landowners. The visitor center opened in the spring of 1997. Tours have been done for a variety
of different groups, including students from grade school through college; scientists from several in
stitutions, including Iowa and several other states and counties; Iowa and U.S. legislators; and
members of the farming community and general public.

In September 1998. the Walnut Creek watershed was a field trip tour stop for the 6th National
Nonpoint-Source Monitoring Workshop. Formal oral and/or poster presentations have been given at
several meetings around the Midwest both to scientific groups and to the general public.

Infonnation on the project is contained on the IDNR-GSB web page as well as a web page main.
tained by the USFWS. Several contacts have been made via this avenue.

The visitor center was opened in April 1997. From November I, 1994 to July 30, 1998, 253,524
and 30000 students have visited the refuge. During the school year, approximately 150 school chil.
dren panicipate in environmental education activities presented by refuge staff each week day. Im-
provement in water quality is pan of one of the displays at the center.

TOTAL PROJECT BUDGET

The estimated budget for the Walnut Creek Section 319 National Monitoring Program project for
1995 through 1998 is:

Funding Source (5)
S.tm

113.196
1,000

NA
NA

114.196 1

ProJect Element
Federal*

102,029
3,000

NA

330,300
435,329

USIiWS
NA
NA

500,000
NA

500,000

SJUD
215,225

4,000

500,000

330,300

,049,525

Proj Mgt
1& E
lT
WQ Manit
TOTALS

-from S«tion 319 NMP funds
Source: Carol Thompson, 1996 (personal communication)
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None.

OTHER PERTINENT INFORMA TION

Participating Agencies and Organizations:

Iowa Department of Natural Resources

U.S. Fish and Wildlife Service

Water Resources DivisionU.S. Geological Survey

University of Iowa Hygienic Laboratory

Fann Service Agency

Environmental Protection DivisionIowa Department of Natuml Resources

U.S. Environmental Protection Agency

PROJECT CONTACTS

Administration

Keith E. Schilling
Iowa Department of Natural Resources
Geological Survey Bureau
109 Trowbridge Hall
Iowa City, IA 52242
(319) 335-1422; Fax: (319) 335-2754
Internet: kschilling@igsb.uiowa.edu

Land Treatment

Pauline Drobney
Walnut Creek National Wildlife Refuge and Prairie Learning Center

P.O. Box 399
Prairie City. IA 50228
(515) 994-2415; Fax: (515) 994-2104

Water Quality Monitoring

Keith E. Schilling
Iowa Department of Natural Resources
Geological Survey Bureau
109 Trowbridge Hall
Iowa City, IA 52242
(319) 335-1422; Fax: (319) 335-2754
Internet: kschilling@igsb.uiowa.edu
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Project Documents and
Other Relevant Publications

This appendix contains publication references for the Section 319 National
Monitoring Program projects. Project document lists appear in alphabetical
order by state.

ALABAMA LIGHTWOOD KNOT CREEK
SECTION 319 NA TIONAL MONITORING PROGRAM PROJECT

1996. Nonpoint Source Water Qllality Monitoring Project for Lightwood Knot Creek
Watershed in Southeast Alabama: A Report to the Alabama Department of Environ-
mental Management for the Period January I. 1996 to March 31. 1996. Tuscaloosa.
Alabama.

Cook, M., S. Coffey, and J. Young. 1997. Lightwood Knot Creek (Alabama) Section
319 National Monitoring Progrcam Project. NWQEP NOTES 85: 1-3, North Carolina
State University Water Quality Group, North Carolina Coopercative Extension
Service, Raleigh, NC.

Cook, M.R., and N.E. Moss. Section 319 National Monitoring Program ProjectJor
Lightwood Knot Creek Watershed in Southeast Alabama: A Report to the Alabama
Deportment oj Environmental Management. June 1998. Geological Survey of
Alabama, Tuscaloosa, AL., 70 p.

Cook, M.R., and N.E. Moss. Section 319 National Monitoring Program Project for
Lightwood Knot Creek Watershed in Southeast Alabama: A Report to the Alabama
Department of Environmental Management. 1999. Geological Survey of Alabama,
Tuscaloosa, AL., 88 p.

Geological Survey of Alabama. 1998. Section 3 J 9 National Monitoring Program
Project Jor Lightwood Knot Creek Watershed in Southeast Alabama: A Report to the
Alabama Department oj Environmental Management (1997 Annual Report and
Paired Watershed. Calibration). Geological Survey of Alabama, Tuscaloosa, AL.

70 p.

Geological Survey of Alabama. 1995. Project Proposal for Watershed Monitoring
Jor Section 3/9 National Monitoring Program. Nonpoint Source Water Quality
Monitoring Project for Lightwood Knot Creek Watershed in Southeast Alabama.
Tuscaloosa. AL. 30 p.
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1995-Wunder, G., and V. Pollon. 1998. Sny Magill Creek Fishery Assessment:
1997, Iowa Department of Natural Resources - Fisheries Bureau, 14 p.

Wunder, G. and L. Stahl. 1994. 1991 fish assessment for Sny Magill Creek. In:
Seigley, L.S. (ed.), Sny Magill watershed monitoring project: baseline data. Iowa
Department of Natural Resources, Geological Survey Bureau, Technical Informa-
tion Series 32, p. 131- 135.

Wunder, G. and L. Stahl. 1994. 1992 fish assessment for Sny Magill Creek and
Bloody Run watersheds. In: Seigley. L.S. (ed.), Sny Magill watershed monitoring
project: baseline data. Iowa Department of Natural Resources, Geological Survey
Bureau, Technicallnforrnation Series 32, p. 137-143.

Wunder, G. and S. Gritters. 1995. Sny Magill Creek fishery assessment /994. Iowa
Department of Natural Resources, Fisheries Bureau, 5 p.

World Wide Web Infonnation:

www.igsb.uiowa.edu/inforsch/sny/sny.htm

IOWA WALNUT CREEl<
SECTION 319 NA TIONAL MONITORING PROGRAM PROJEC7

Hubbard, T. 1996. Walnut Creek Wildlife Refilge 1995 Biological Summary Report.
University of Iowa Hygienic Laboratory, Limnology Section. 12 pp

Hubbard, T. and J. Luzier. 1997. Walnut Creek Wildlife Rejilge 1996 Biological
Summary Report. University of Iowa Hygienic Laboratory, Limnology Section. 24

pp.

Hubbard, T. and J. Luzier. 1998. Walnut Creek Wildlife Refuge 1997 Biological
Summary Report. University of Iowa Hygienic Laboratory, Limnology Section.

35pp.

Hubbard, T. and J. Luzier. 1999. Walnut Creek Wildlife Refuge 1998 Biological
Summary Report. University of Iowa Hygienic Laboratory, Limnology Section. 43

pp.

Schilling, K.E. and C.F. Wolter. In Review. Application of GPS and GIS to Map
Channel Features and Identify Spatial Relationships at Walnut Creek, Iowa. Submit-
ted to Journal of the American Water Resources Association. June, 1999.

Schilling, K.E. and C.A. Thompson. In Review. Walnut Creek, Iowa Watershed
Monitoring Project: Monitoring Water Quality in Response to Prairie Restoration.
Submitted to Journal of the American Water Resources Association. May, 1999.

Schilling, K.E. and C.F. Wolter. 1999. Detailed GPS Survey of Walnut Creek, Iowa
GPS World. August 1999 issue.

Schilling, K.E. and C.F. Wolter. t 999. Application ofGPS and GIS to Map Channel
Features and Identify Spatial Relationships at Walnut Creek. Iowa. Iowa's 4th GIS
User Conference, July 28-30, 1999, Storm Lake, Iowa.

Schilling, K.E. and C.F. Wolter. 1999. Detailed GPS Survey of Walnut Creek, Iowa:
Channel Characteristics and Spatial Relationships. Geol. Soc. Am. Abstl: Programs

3 I (5)A-69.
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Schilling, K.E. and C.A. Thompson. 1999. Walnut Creek Nonpoint Source Monitor-
ing Project. Jasper County. Iowa: Water Years 1995-1997. Iowa Department of
Natural Resources, Geological Survey Bureau Technicallnforrnation Series 39, 167

p.

Schilling, K.E. and C. Thompson. 1998. Walnut Creek/Bear Creek Field Trip
Overview. Guidebook for the 6th National Nonpoint Source Monitoring Workshop,
"Interpreting Water Quality Responses to Land Treatment", Sept.21-24, 1998,
Cedar Rapids, IA: p. 1-4.

Schilling, K.E., Thompson, C. and Drobney, P. 1998. Walnut Creek National 3/9
Monitoring Project. Guidebook for the 6th National Nonpoint Source Monitoring
Workshop, "Interpreting Water Quality Respohses to Land Treatment", Sept.2I-24,
1998, Cedar Rapids, IA: p. 5-14.

Schilling, K.E., Thompson, C.A., E. Nealson, M. Goolsby, Drobney, P. and T.
Hubbard. 1998. Walnut Creek Field Trip Stops. Guidebook for the 6th National
Nonpoint Source Monitoring Workshop, "Interpreting Water Quality Responses to
Land Treatment", Sept.21-24, 1998, Cedar Rapids, IA: p. 16-39.

Thompson, C.A. 1997. Walnut Creek (Iowa) Section 3J9 National Moniloring
Program Project. NWQEP NOTES 81:1-3, North Carolina Slate University Water
Quality Group, North Carolina Cooperative Extension Service, Raleigh, NC.

Thompson, C.A., J.D. Kennedy and G.R. Hallberg. 1995. Walnut Creek Watershed
Restoration and Water Quality Monitoring Project Work Plan. Iowa Department of
Natural Resources, Geological Survey Bureau. 2Opp.

Thompson, C.A. and R.D. Rowden. 1995 Walnut Creek Watershed Restoration and
Water Quality Monitoring Project Annual Report. Iowa Department of Natural
Resources, Geological Survey Bureau. 28pp.

Thompson, C.A. and R.D. Rowden. 1995 Walnut Creek Monitoring Project. First
Quarter Report, FFY 1996. Iowa Department of Natural Resources, Geological
Survey Bureau. 3pp.

Thompson, C.A. and R.D. Rowden. 1995 Walnut Creek Monitoring Project. Second
Quarter Report, FFY 1996.. Iowa Department of Nat.ural Resources, Gcological
Survey Bureau. IOpp.

Thompson, Carol. A., 1997. Walnut Creek Watershed Restoration and Water Qual-
ity Monitoring Projecl, Jasper County, Iowa. North Central Geological Society of

America Abstracts with Programs.

Thompson, Carol. A., 1997. Walnut Creek Watershed Restoration and Water Qual-
ity Monitoring Project, Jasper County, Iowa. Iowa Academy of Scicnce Annual

Meeting.

Thompson, Carol. A., 1997. Walnut Creek Watershed Restoration and Water Qual-
ity Monitoring Project, Jasper County, Iowa. Iowa Prairie Conference.
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Section 319 National Monitoring Program:
An Ove'4view

March 1995

Clean water is one of our Nation's most vital resources. Since 1972, the Clean Water
reduced many threats to our water resources by identifying and controlling distinct, or

pollution.

But what about pollutants from everyday activities like agriculture, residential develop
These pollutants are much harder to control because they come from not-so-easily ide
sources. According to the United States Environmental Protection Agency (USEP A),
atmospheric deposition, contaminated sediments, and certain land use activities that ge
such as agriculture, logging, small construction sites, and on-site sewage disposal.

Nonpoint sources are reported to cause the majority of water pollution problems in the
Nutrients, sediment, metals, pesticides, salts, pathogens, and organic matter are deposi
and estuaries from nonpoint sources. Most of these pollutants also reach ground water.
understanding of how to control these nonpoint pollution sources, communities will b
use practices and develop strategies to protect their water resources.

Section 319 National Monitoring Program: An Overview

Under Section 319 of the Clean Water Act, the USEPA has developed the Section 319
Program to specifically address nonpoint source pollution. Its objectives are twofold:

1 to scientifically evaluate the effectiveness of watershed technologies designed to
pollution; and
to improve our understanding of nonpoint source pollution.2.

To achieve these objectives, the Section 319 National Monitoring Program has selecte
country to be monitored over a 6- to IO-year period to evaluate how improved land ma
pollution. National Monitoring Program projects will help communities and citizens p
resources by providing information on the effectiveness of tools and techniques for sol

problems.

(Photo)
Sediment in stream from agricultural runoff and stream bank losses.

Nonpoint Source Water Pollution: An Emerging Threat

As the Clean Water Act brings point source pollution from municipalities and industri
magnitude of nonpoint source pollution throughout the United States has become mor
waters assessed by States in 1992, nonpoint sources are prominent among the Nation's
pollution sources. Table 1 lists the top five sources by water resource type.

.Five Leading Sources of Water Pollution in United StatesTable 1

2/21/00
http://www.epa.gov/OWOW/NPS/Section319/3190ver.html
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Estuaries

Municipal Point S
Urban Runoff!
Storm Sewers
Agriculture

Rank

I
2

Industrial Point
Source
Resource
Extraction

.

Rivers

Agriculture
Municipal Point
Source
Urban Runoff/
Storm Sewers
Resource Extraction

Industrial Point
Sources

Lakes

Agriculture
Urban-Runoff/
Storm Sewers
Hydrologic/Habitat
Modification
Municipal Point
Source
On-site Wastewater
Disposal

Source: The Quality of Our Nationps Water: 1992. 1994. United States
Protection Agency (USEPA), USEPA 841-$-94-002, Washington, D.C.

The Watershed Approach to Nonpoint Source Pollution Control

Watersheds are areas of land that drain to a stream or other water body. Most nonpoint
projects focus their activities around watersheds, because watersheds integrate the effe
climate, hydrology, drainage, and vegetation have on water quality. Focusing pollutio
activities around a watershed allows individuals living in that area to learn about the w
and how to participate in its protection.

(Photo)
Stripcropping and contouring best management practices.

Monitoring the water resource(s} in a watershed is essential to detect and document po
also necessary to continually assess water quality and the health of the water resource.
to determine if changes in land-based activities have affected water quality is to monit
resource before, during, and after a change in land management or restoration occurs.

At a watershed scale, this relationship between changes inland management and water
determined by following a strict experimental plan, or monitoring protocol. Although
cases, detailed tracking of both land management and water quality is essential to prov
decision makers about the effectiveness of nonpoint source pollution control efforts.

Section 319 National Monitoring Program: Improving Our Understanding of Pol

The Section 319 National Monitoring Program was established in 1991 to intensively
and nonpoint source pollution controls in designated watershed projects. The projects
funds authorized by Section 319 of the 1987 Amendments to the Clean Water Act, wh
nonpoint source section of this legislation. While the USEPA funding for these project
monitoring and evaluation, support from other funding sources and programs is levera
needed land treatment. Coordination with other land management funding sources and
within the watershed project.

The monitoring program aims to scientifically evaluate the effectiveness of control tec
improve our understanding of nonpoint source pollution in these selected watersheds.
comparisons, each project follows a nationally consistent set of guidelines, including t
experimental design and water quality monitoring requirements. The National Monitor
use the information collected from the projects to develop a national monitoring datab
information for adjusting nonpoint source pollution controls to improve water quality.
USEPA's Regions will use the findings from the National Monitoring Program to deve
for future funding. Participating States will fine-tune their own monitoring efforts and
the results from this program.

2/21/00http://www.epa.gov/OWOW/NPS/Section319/3190ver.html
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(Photo)
Technician sampling water quality in Long Creek (North Carolina).

While the National Monitoring Program may require a different monitoring design tha
assessment programs, the data collected are frequently complementary. In addition, sa
requirements are similar to those of other programs and agencies. For example, to asse
aquatic life, projects use USEPA's Rapid Bioassessment Protocols and follow quality
approved by the USEP A for physical and chemical analyses of water samples. The ra
entered into the national databases, BIOS and STORET, to supplement data collected
programs. To develop monitoring protocols for lakes, the National Monitoring Progra
those developed under the Clean Lakes Program.

Five National Monitoring Program projects are closely cooperating with the U.S. Gool
USGS gauging stations monitor discharge and, in some cases, suspended sediment. At
projects are located within drainage areas being intensively monitored by USGS as par
Quality Assessment (NA WQA). Personnel from the USGS manage one of the Nationa
projects. This coordination enhances the value of the water quality data and adds expe
quality trends.

(Photo)
Buffer strips protecting a Wisconsin stream.

Several of the projects are closely linked to, and dependent on, U.S. Department ofAg
projects and personnel. All projects rely, to some extent, on USDA personnel for tech
implementation, and cost share of nonpoint source controls; however, the four projects
USDA Hydrologic Unit Area and Water Quality Demonstration projects are particular
personnel. Because the USDA projects are primarily concerned with implementing be
(BMPs), they make an excellent complement to the National Monitoring Program proj
and placement of BMPs can be coordinated with water quality monitoring.

Section 319 National Monitoring Program: Project Selection

USEPA's regional offices nominate projects for the National Monitoring Program by f
proposals to USEPA headquarters for review and concurrence. Section 319 National
projects are selected on a competitive basis from within each of the USEPA Regions.
project sponsors to develop approvable, 6- to IO-year projects. The project sponsors th
State/EP A Section 319 grant process to obtain approval and funding. Proposed project
many factors including:

. Identification of water quality threats or problems, along with a listing of major
problems, substantiated by previous water quality monitoring data;

. Nonpoint source control objectives, including the probability of adequately treat
with the proposed best management practices;. Watershed characterization, including project area size and a summary of existi

. Delineation of}>critical areas}> for pollutant(s);

. Land treatment implementation plan (including planned BMP location, amount
areas, and timing of implementation);

. Institutional roles and responsibilities for agency coordination;

. Land treatment and land use monitoring design;

. Water quality monitoring design (including sampling locations, sample frequen
other variables monitored, such as stream flow and antecedent precipitation); an

. Evaluation and reporting plan.

Critical areas are areas of nonpoint source pollution within a watershed that are most Ii

2/21/00
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threaten the designated beneficial use of the water. Designated beneficial uses are the
quality should support, such as drinking water supply, swimming, or fishing. Inherent
the identification of pollutants and pollutant transport. There is a higher probability of
if critical areas are clearly defined, and a large percent (usually greater than 75 percent
treated with nonpoint source controls or BMPs.

USEP A has reviewed proposals for approximately 50 projects under the National Mon
approving II to date (see above map). Ten of these involve monitoring surface water,
is a pilot ground water project. However, the National Monitoring Program intends to
water sites, lakes, and estuaries as soon as suitable project criteria are developed and p

The major pollutants of concern in the projects approved to date are sediment, nutrient
The pollutants are listed by project in Table 2.

Primary and Secondary poUutant.sTable 2

O~.Af~$
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SedimentNutrients

0

Bacter

..
projects
-~ Arizona

California
Idaho 1
Illinois
Iowa
Michigan
Nebraska
North Carolina
Pennsylvania
Vermont
Wisconsin

~""'-

0',

0~
.'.

~

Pilot ground water monitoring proje.
Primary pollutant
Secondary pollutant

Projects can employ one of three study designs: paired-watershed, upstream-downstre
downstream station (Table 3). Overall, the 11 projects currently in the Section 319 Nat
Program are conducting 24 separate monitoring efforts.

The paired-watershed design involves monitoring the outflow from two similar waters
period of two to three years within which both are managed the same (ideally). The ca
followed by a period when one of the watersheds is treated with BMPs. The watershed
monitored for two to three years after treatment is completed. The paired-watershed de
hydrologic variations so that the effect of the BMPs can be isolated.

In the upstream-downstream design, a monitoring station is installed directly upstream
area where significant nonpoint source pollution controls will be implemented. Water
management monitoring should occur before, during, and after implementing controls.

The single-downstream station study design involves monitoring downstream of the e
quality of the water is compared between the initial project conditions and the conditio
design is not recommended because of the difficulty in isolating the effects ofnonpoin
other variables, such as rainfall.

In each of the designs, monitoring data are analyzed to document that nonpoint polluti
significantly reduced pollutant delivery to the sampling station. The water quality mon
current National Monitoring Program projects are listed in Table 3.

2/21/00http://www.epa.gov/OWOW/NPS/Section319/3190ver.html
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Table 3.
Projects

Water Quality Monitoring Design of Section 319 National Mon

Upstream/
Downstream

Single
Downstream

Paired
Project Watershed

Arizona.
California.
Idaho 1 .
Illinois
Iowa
Michigan
Nebraska
North Carolina
Pennsylvania
Vermont
Wisconsin

1 Pilot ground water monitoring project

Monitoring requirements for National Monitoring Program projects include pre-projec
baseline water quality, land management tracking, and options to collect at least 20 ev
water chemistry samples during a season, sample the aquatic community at least once
habitat conditions annually. The aquatic community includes habitat and aquatic orga
insects) that indicate the health of water resources. Monitoring results are reported in a
USEPA's NonPoint Source Management System (NPS.MS) software to facilitate comp
and the development of a national database.

Most projects are cooperative efforts between federal, state, and local agencies, and of
federal water quality programs (Table 4). Projects with a strong local interest and high
resources tend to be selected because participants in these projects often have greater i
water quality.

Table 4. The Types and Number of Different Agencies Involved in the
Monitoring Program Projects.

Government Agencies
State Federal State Regional

Arizona 5 10 1
California 2 2
Idaho. 6 5
Illinois 2 4
Iowa 1 3
Michigan 2 1
Nebraska 4 3 2
N. Carolina 4 3
Pennsylvania 3 1
Vermont 1 1
Wisconsin 3 2 1

Local

4
1
4
2
1
3
1
8
1.

University Industry

4 4
4
4 1

2
1

2

1

. Pilot ground water monitoring project

Funding for the di fferent components of the National Monitoring Program comes fro
federal, and local government agencies, as well as the private sector. Section 319 fund
for water quality monitoring activities are shown in Table 5. Funds provided to project
the basic monitoring requirements for National Monitoring Program projects, as well a
that states include for their own purposes. For example, storm-event monitoring is not

http://www.epa.gov/OWOW/NPS/Section319/3190ver.html 2/21/00



projects include such monitoring, which typically requires the purchase of automated s
this reason, the funding levels shown in Table 5 signIficantly exceed the true cost of re
the National Monitoring Program. The average funding levels are also skewed by the f
years of monitoring.

Section 3i~Fundinq for Monitoring and Related CostS.!Table 5.

~i)tal
ofYe
fllartn

6
1.0
fj

Average
Funds pe
Year Fun

$75,0
100,0
69,5

Fiscal
Years
Funded

1994-95
1993-95
1992-95

5319
Funds
Provided 2

$150,000
300,000
278,291

1992-93
19-91-97

1994-97
1992-96
1993-95
1991-95
1993-95
19-94-1995

'IJ\
~u

8~io"
6+
5+

8
6-10

5
8

111#.
gO,O
6$#2
16,6

104.,
103,3

9L,1
60,0

---~-
c

$79,0

21.,840"'
630,.254
261,000

83150I

31J~306
516,128
Zt3354,
120,000

$3,160,923

Pro )' ect

::'t~-,
Oak Creek, AZ
Morro Bay, CA
Eastern Snake
River Plain, 10
Lake Pittsfield, IL
Sny Magill Creek, IA
Sycamore Creek, MI
Elm Creek, NE
Long Creek, NC
Mill Creek, PA
Lake Champlain, VT
Otter Creek, WI

TOTAL NMP

1 Costs cover staff, equipment, supplies, and monitoring beyond the
requirements for National Monitoring Program projects.

2 Actual $319 funds provided for the fiscal years funded to date.
3 Costs for early years are typically higher than for later years, du

primarily to costs of establishing stations and purchasing equipmen

including computers.

Section 319 National Monitoring Program: Projects

ARIZONA

Analysis of water flowing through Oak Creek Canyon, a 13-mile segment of water loc
canyon portion of Oak Creek, shows that recreational activities in the Canyon are caus
contamination and excess nutrient loads (Table 6). Over one-quarter ora million visito
and camp at several campsites that are maintained by the Arizona Park Service.

Fecal Coliform and Phosphorus Concentration in Oak Creek (ATable 6

Phosphorus *

(mg/l )

0.12
0.20
0.12
Q.14
0.28
0..4.1
.;.--

Fecal Co]
1/100 n

---
~

~1.2
.'3.1
39Z.$
54..3

Date

Feb.
March
April
June
July
August
Sept.

The average annual standard for phosphorus is 0.10 mg/l l
The BMPs to be implemented at Slide Rock State Park (swimming hole) and Pine Flat
enhancing the restroom facilities, better litter control using State Park officials to moni
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effectively, and the promotion of visitor compliance with park and campground regula
littering, and waste disposal.

(Photo)
Swimmers at play in Oak Creek (Arizona)

The existing detention basin at Slide Rock parking lot is not removing pollutants adeq
maintenance and perhaps an inadequate design. Because it was not cleaned routinely,
heavy metals accumulated. Data from a single storm indicate that the sediment and zin
basin and into Oak Creek (Table 7). The project team proposes to solve this problem b
detention basin on a regular schedule, promoting an aerobic environment within the ba
sweeping the parking lot, and if necessary, retrofitting the detention basin.

Table 7. Water Quality of Detention Basin In Parking
Lot at Slide Rock State Park (Arizona Project).

Dissolved
Oxygen (mg/l) ~n (u9/1

222
38

pH

4 . -,
6.E

Time

Before rain
After rain

,-
'90.0

.'.5

A paired-site, upstrearn-downstream water quality monitoring design is being used at t
two campgrounds (treatment and control sites) to detem1ine the effectiveness ofBMPs
will be taken on Saturday afternoons (peak tourist time) from May 15 through Septem
starting in 1994. Automatic samplers, triggered by rainfall and runoff will be installed
points of the Slide Rock parking lot detention basin to collect grab samples during run

CALIFORNIA

MolTo Bay, one of the few intact natural estuaries on the Pacific coast of North Ameri
impacted by sediment, and to a lesser extent by bacteria, metals, nutrients and organic
and rangeland contribute the largest portion of the sediment that is deposited in the Ba

(Photo)
Scientist and technician analyzing water quality samples (California)

The Morro Bay Watershed Section 319 National Monitoring Program project is evalu
four sediment-reducing BMP systems. A paired watershed study on tributaries ofChor
Walters creeks) is evaluating the effectiveness of a rangeland BMP system -- fencing t
corridor; creation of smaller pastures; installation of accessible water in each pasture;
revegetation of streambanks; and installation of water bars and culverts on farm roads.
quality monitoring sites have been established to evaluate the effectiveness of other B
retention, cattle exclusion, and managed grazing. Water quality samples will also be ta
watershed to document the changes in water quality during the life of the project.

IDAHO

The Idaho Eastern Snake River Plain is located in southcentral Idaho in an area domin
agricultural land. The Eastern Snake River Plain aquifer system provides much of the
approximately 40,000 people living in the project area. The aquifer also serves as an i
for irrigation.

Excessive irrigation. a common practice in the area, creates the potential for nitrate an

2/21/00http://www.epa.gov/OWOW/NPS/Section319/3190ver.html
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the aquifer below. Ground water monitoring has shown that nitrate levels in the shallo
project area frequently exceed the drinking water standard of 10 mg/l (Table 8).

(Photo)
Installation of ground water sampling wells (Idpho).

The Eastern Snake River Plain project is the only Section 319 National Monitoring Pr
evaluating the effects of agricultural BMPs on ground water quality. Twenty-four mon
water samplers have been installed in two paired fields (six wells per field; four fields)
will be monitored monthly. The effects of irrigation water application rates on nitroge
temperature, dissolved oxygen, and pesticides will be evaluated for one paired field (
crop type on these same parameters will be evaluated for the other pair (Forgeon). In a
be obtained monthly to track the movement of nitrate-nitrogen over time and space.

Table 8. Ground Water Nitr:ate Concentrations for 1993-1994 in the Ea
Plain Project Area (Idaho).

Ran~
Max
ConI

.

Mean Minimum
Nitrate Conc

(mg/l )

6.3
4.7

Field
(each pair of
fields contains
12 sample wells)

Moncur (2 paired fields)
Forgeon (2 paired fields)

Mean Maximum
Nitrate Conc

(mg/l)

16.9
13.8

BDL = Below Detection Limit

ILLINOIS

Lake Pittsfield was constructed in 1961 to serve as a flood control structure and as a p
the city of Pittsfield, a western Illinois community of approximately 4,000 people. The
(Blue Creek Watershed) that drains into Lake Pittsfield is agricultural, consisting prim

soybean cropland.

(Photo)
Aerial pJlotography of Lake Pittsfield (Illinois).

Sedimentation is the major water quality problem in Lake Pittsfield. Sediment from fa
gullies, and shoreline erosion has decreased the capacity of Lake Pittsfield by 25 perce

Based on a thorough analysis of lake problems and pollution control needs conducted
Program, project coordinators developed a strategy to reduce sediment transport into L
keystone of the land management strategy is the construction of settling basins throug
including a large basin at the upper end of Lake Pittsfield. USDA Water Quality Incen
provide for installation of additional sediment-reducing practices such as conservation
management, livestock exclusion, filter strips, and wildlife habitat management. Land-
geographical information system (GIS) are being used to develop watershed maps of s
sediment yields.

The objective of the Lake Pittsfield Section 319 National Monitoring Program project
effectiveness of the settling basins in reducing sedimentation into the lake. Water qual
of tributary sampling after rainstorms (to determine sediment loads); monthly water q
lake sites (to determine trends in water quality); and lake sedimentation rate monitorin
in sediment deposition rates and patterns).

(
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IOWA

Sny Magill Creek, located in northeastern Iowa, is one of the more widely used stream
fishing in the State. Sny Magill Creek drains a 22,780-acre agricultural watershed con
row crops, pasture, forest and forested pasture, and farmsteads. There are approximate
swine producers in the watershed, with farm sizes averaging 275 acres.

Excess sediment deposition in the Creek is ham1ing the trout fishery. Consequently, a
reduce sediment delivery to Sny Magill by one-half. To meet this goal, sediment contr
stabilization, and other erosion and sediment control measures are planned. Because ni
pesticide levels are also concerns, planned land management includes reducing nutrien
implementing animal waste management systems.

The adjacent 24,O64-acre Bloody Run Creek watershed serves as the paired compariso
quality monitoring. Monitoring sites at the outlets of each watershed are documenting
sediment (Table 9).

Water Quality at Outlets of Sny Magill and Bloody Run Water'Table 9c

199-Z..

Fecal
Bacteria
mpn/100ml

85
110

Sust:
Sedj
mgjJ

17.(
27.~

Total
'.

Phosphor-us
mg/l ~-

0..1
<0.1

Station

Bloody Run
Sny Magill

"Ie median for th- )t~tAll values areNote

The water quality of areas within the Sny Magill watershed will be compared by samp
upstream and downstream of probable nonpoint source areas. Annual aquatic habitat a
conducted along stretches of both stream corridors. Monitoring of macro invertebrates
bimonthly basis and an annual fisheries survey will also be conducted.

(Photo)
Water quality sampling in Sny Magill Creek (Iowa).

MICHIGAN

Sycamore Creek is located in southcentral Michigan (Ingham County). The creek has
acres. which includes the towns of Holt and Mason and part of the city of Lansing. Th
produced in this primarily agricultural county are com. wheat. soybeans. and some liv
is a tributary to the Red Cedar River, which flows into the Grand River. The Grand Ri

Michigan.

The major pollutants of Sycamore Creek are sediment, phosphorus, nitrogen, and agri
Sediment deposition is adversely affecting fish and macroinvertebrate habitat and the
depleting oxygen in the water column. Sycamore Creek has been selected for monitori
unique characteristics; rather, it is representative of creeks throughout lower Michigan

Land management will consist primarily of sediment- and nutrient-reducing BMPs on
and hayland. These practices will be funded as part of the USDA Sycamore Creek Hy
(HUA) project. Water quality monitoring is being conducted in three subwatersheds:
Creek, and Marshall Drain. The Haines subwatershed, where BMPs have already been
control and is outside the Sycamore Creek watershed. Stonnflow and baseflow water

2/21/00http://www.epa.gov/OWOW/NPS/Section319/3190ver.html
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each watershed are taken from March through July of each project year. Water is samp
suspended solids, chemical oxygen demand, nitrogen, and phosphorus.

(Photo)
Grassed waterways protecting water quality (Michigan).

NEBRASKA

Elm Creek drains 35,800 acres of rural land in southcentral Nebraska, near the Kansas
sorghum, pasture, range, and irrigated com cover most of the land.

Trout productivity in Elm Creek is currently limited by inadequate in-stream habitat, e
temperatures, and deposition of fine sediments onto the stream substrate, mostly durin
project objectives are to reduce the maximum summer water temperature, reduce in-st
reduce peak flows, and improve in-stream aquatic habitat.

Modeling and field surveys were conducted to identify areas in need of BMPs such as
fencing, low-head dams, tree planting, and vegetative filter strips. Many of these BMP
part of the Elm Creek Hydrologic Unit Area Project, which is under the direction ofth

(Photo)
Samplillgfor trout egg survivability in Elnl Creek (Nebraska).

Physical, chemical, biological, and land management monitoring are being conducted
water quality objectives are achieved. Both an upstream-downstream design as well as
station study design are employed. Weekly monitoring of stream chemistry is conduct
September since nonpoint source impacts are greatest during this period. Biological an
typically collected in both spring and fall.

NORTH CAROLINA

The Long Creek Watershed, situated in the southwestern Piedmont of North Carolina,
mixed agricultural and urban land uses. Long Creek is the primary water supply for B
municipality with a population of about 4,900 people.

Water quality problems include high sediment, bacteria, and nutrient levels as shown i
channel near the Bessemer City water supply intake in the headwaters area has historic
dredging due to sediment accumulation. Downstream of the intake, Long Creek is liste
by the North Carolina Nonpoint Source Management Program. Aquatic habitat is degr
to high levels of fecal coliform and excessive sediment and nutrient loading from agri
nonpoint sources.

Land management upstream of the water supply intake will focus on reducing erosion
streambanks. Downstream of the intake, land management will include fencing to excl
animal waste management, and implementation of sediment and rainwater runoff cont

Water quality monitoring includes weekly grab sampling just upstream of the water su
after implementing erosion controls, monitoring water quality upstream and downstrea
holding area on a tributary to Long Creek, and sampling the runoff from two paired dr
cropland field. Water samples are being analyzed to provide the chemical, biological,
needed to assess the effectiveness of the nonpoint source controls.

<.

Water Quality at Selected Long Creek Samplin9 Stations foTable 10.

2/21/00http://www.epa.gov/OWOW/NPS/Section319/3190ver.htrnl
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(No'fth Carolina).

Suspe
Sedj

roc

5.
7.
7.
7.

Fe(
Bac1

mpn.

I
I

1:
1:

Total
Phosphorus

mg/l

NA
0.2!J
0.'22 ,

:o.~~

Station

Water Supply Intake
Upstream of Dairy
Downstream of Dairy
Watershed Outlet

Note: All values are the median for the year

(Photo)
Long Creek technician checking paired-watershed monitoring equipment (North Caro

PENNSYLVANIA

The Big Spring Run is a spring-fed stream located in the Mill Creek Watershed of sou
Its primary uses are livestock watering, aquatic life support, and fish and wildlife supp
receiving streams drain to the Chesapeake Bay, which has well-documented water qua

The main source of pollutants in the area is cows lounging in the streams; therefore, th
be to fence cows out of streams. This should allow grasses and shrubs to stabilize strea
filter pollutants from pasture runoff.

(Photo)
Cows lounging i" a degraded stream {Pe,msylva"ia}.

The water quality monitoring effort will employ a paired watershed study design whic
proposed nonpoint source control, fencing to exclude livestock from 100 percent ofth
implemented in a 896-acre watershed while leaving the other I 152-acre watershed unt
will be collected every 10 days at the outlet of each paired watershed from April throu
monitoring plan also includes sampling the streams during rainstorms, and monitoring

VERMONT

Lake Champlain fails to meet Veffilont water quality standards for phosphorus, largely
nonpoint source loads. The Missisquoi River contributes the greatest share of phospho
and is itself impacted by phosphorus, bacteria, and organic matter from agricultural so
wastes from dairies, cropland, and livestock activity within streams and riparian areas.

The Lake Champlain Basin Watersheds National Monitoring Program project is desig
evaluate the effectiveness of livestock exclusion, riparian revegetation, and grazing m
the concentrations and loads of nutrients, bacteria, and sediment from agricultural sour
watershed (Berry Brook) and two treatment watersheds will be monitored. Samsonvill
be used to evaluate the water quality benefits of streambank protection and revegetatio
reduced and controlled livestock access to streams. Godin Brook watershed will be us
of intensive grazing management.

Water quality data from May through September, 1994, are summarized in Table 11.
data do not include the very significant spring runoff and fall storm events, it is premat
inferences from the data. It is clear, however, that average bacteria counts far exceed
standards. Fish and macro-invertebrate data indicate moderate to severe impacts due t
matter.

2/21/00http://www.epa.gov/OWOW/NPS/Section319/3190ver.html
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Mean values for seven measured variables in three Lake Cha

(Vermont) .
Table ll~
Watershe;o;$

Watersheds
Godin

0.181 *

.0..72
30.4

7863
7388
1916

Berry

0.138
0.65
29.7
5022
4688
1877

Samsonville

0.124 *
0.75

35
va
250

1200

Variable

Total Phosphorus (mg/l)
Total Kjeldahl Nitrogen (mg/l)
Total Suspended Solids (mg/l)
E. Coli Bacteria (1/100 ml)
Fecal Coliform Bacteria (1/100 ml
Fecal Strep Bacteria <1/100 ml)

Anti-log of log mean

Monitoring will continue for at least six years, including a two-year calibration period
implementation, one year during land management implementation, and at least three
implementation. Streamflow is recorded continuously at all sites, and weekly composi
for analysis of nutrients and suspended solids. Bacterial analyses are performed twice
macro invertebrates are sampled annually at each site and at an additional reference sit
evaluated twice each year by electroshocking. Land use, agricultural activity, and BM
monitored primarily through farmer records and interviews.

(Photo)
Technician recording samplilrg results (Vernront).

WISCONSIN

Biological monitoring within the Otter Creek Watershed has shown that the fish com
numbers of warm water sport fish, largely due to inadequate fish habitat and polluted
bacteria levels exceed Wisconsin's recreational standard of 400 fecal coli forms per 10

(Photo)
Stream depth samplil,g in Otter Creek (WiScol,sin).

This largely agricultural, 7,O40-acre watershed drains to Lake Michigan via the Shebo
and field inventories have identified critical areas needing treatment to achieve the Nat
Program project goals of improving the fishery, restring the endangered striped shiner
improving recreational uses by reducing bacteria levels, reducing pollutant loadings to
and Lake Michigan, and restoring riparian vegetation.

Improved management of barnyard runoff and manure, nutrient management and redu
and shoreline and streambank stabilization will all be implemented to control sources
bacteria, and stream bank erosion in the watershed. State cost share funds are being use

Paired-watershed, upstream-downstream, and single-downstream station monitoring st
monitoring sites are employed to evaluate the benefits of the BMPs. The Meme and Pi
serves as the control site and Otter Creek is the treatment site in the paired-watershed s
will also be placed above and below a dairy that will receive barnyard and streambank

Habitat, fish, and macroinvertebrates are being sampled each year during the summer.
tracked through analysis of30 weekly samples collected each year from April to Octo
watershed and upstream-downstream sites. Runoff events will also be sampled at the u
sites and at the single-downstream station site at the outlet of Otter Creek.

2/21/00
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Future Directions oftbe Section 319 National Monitoring Program

Landowners, taxpayers, and regulators need to be confident that land control practices,
nonpoint source pollution, will protect or improve water quality. Through the Section
Program, USEP A expects to gather data sufficient to demonstrate the types and extent
improvements that can result from the installation of nonpoint source pollution control
intends to have 20 - 30 projects included in the Section 319 National Monitoring Prog
approximately 40 to 100 separate evaluations of watershed-level and site-specific poll
current mix of projects is highly skewed to agricultural sources, but USEP A continues
on other nonpoint source categories such as forestry and urban runoff.

States should benefit from the Section 319 National Monitoring Program, both becaus
of findings in the project areas, and due to the opportunity to transfer lessons learned i
monitoring efforts and more successful projects in other watersheds. Nonpoint source
be increasingly embodied within the integrated State monitoring assessments which U
working toward.

Local, state, and federal governments, as well as private organizations, are working to
nonpoint source pollution. Reducing it will require the concerted action of fanners and
urban managers, construction and mining officials, and citizens -- in other words, all 0
have to learn how what we do affects water quality and how we can change our action
Nation's most vital resources: water. The National Monitoring Program is just one wa
important lessons can be learned, demonstrated, and documented.

Glossary

A/limal waste managenlent system - A BMP designed to minimize pollution originatin
poultry operations by providing facilities for the storage and handling of animal waste

Baseflow water qualit.y sample - Water quality sample obtained during non-stonn con

Beneficial uses - Desirable uses of a water resource such as recreation (fishing, boatin

supply.

Best management practices (BMPs) - Practices or structures designed to reduce the qu
such as sediment, nitrogen, phosphorus, and animal wastes -- that are washed by rain a
farms into surface or ground waters.

Chemical oxygen demand (COD) - Quantitative measure of the strength of contaminat
inorganic carbon materials.

Conservation tillage - Any tillage and planting system that maintains at least 30% oft
by residue after planting to reduce soil erosion by water.

Control watershed - The watershed in which land management practices are not chang
the paired-watershed study.

Cost share - The practice of allocating project funds to pay a percentage of the cost of
implementing a BMP. The remainder of the costs are paid by the producer.

Critical area - Area or source of non point source pollutants identified in the project ar
significant impact on the impaired use of the receiving waters.

2/21/00http://www.epa.gov/OWOWINPS/Section319/3190ver.html



Culvert - Either a metal or concrete pipe or a constructed box-type conduit through wh
under roads.

Designated uses - Uses specified in terms of water quality standards for each water bo

Detention basin - A pit that accepts and retains stonnwater runoff in order to protect w
nonpoint source pollution.

Drainage area - An area of land that drains to one point.

Fecal coliform bacteria (FC) - Colon bacteria that are released in fecal material. Speci
comprises all of the aerobic and facultative anaerobic, gram-negative, nonspore-formi
that ferment lactose with gas formation with 48 hours at 35 degrees Celsius.

Filter strip - A strip of varying width. left in penn anent vegetation between waterways
intercept and filter out pollutants before they run into the water resource.

Grab samples - A discrete volume of water collected, by hand or machine, during one

Geographic inforl1ration systems (GIS) - Computer programs linking features common
roads, town boundaries, water bodies) with related information not usually presented 0
road surface, population, type of agriculture, type f vegetation, or water quality inform
information system in which individual observations can be spatially referenced to eac

I"tegrated crop ma"ageme,'t - A BMP system that combines a wide array of crop pro
agricultural nonpoint source pollution is minimized.

Land managel"ent - The management of land through the use of BMPs in order to red
runoff.

Land management monitoring - The recording or tracking of land management activiti

Macroinvertebrate - Any non-vertebrate organism that is large enough to been seen wi
microscope and lives in or on the bottom of a body of water.

National Water Quality Assessment - An ongoing U.S. Geologic Survey project desig
current, and future water quality conditions in representative river basins and aquifers
and comparable water quality infonnation is collected in 60 major river basins that dra
landbase.

No1,point source (NPS) pollution - Pollution originating from diffuse areas (land surra
no well-defined source.

Nonpoint source pollution controls - General phrase used to refer to all methods empl
nonpoint source pollution.

NonPoint Source Management System (NPSMS) - A software system designed to facil
tracking and reporting for the USEP A 319 National Monitoring Program projects.

Nutrient management - A BMP designed to minimize the contamination of surface an
limiting the amount of nutrients (usually nitrogen) applied to the soil to no more than t
use. This may involve changing fertilizer application techniques, placement, rate, or ti

l
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Page 15 of 16Section 319 Overview

Paired-watershed design - In this design, two watersheds with similar physical charact
land use are monitored for one to two years to establish pollutant-runoff response relat
watershed. Following this initial calibration period, one of the watersheds receives Ian
other (control) watershed does not. Monitoring of both watersheds continues for one t

Peak flow - The maximum flow or maximum rate at which water runs off a site during

Pesticide management - A BMP designed to minimize contamination of soil, water, ai
organisms by controlling the amount, type, placement, method, and timing of pesticid
for crop production.

Point sourcepolhltion - Water pollution that is discharged from a discrete location suc
ditch.

Rapid Bioassessment Protocol - A standard method developed by USEP A to assess aq
and macroinvertebrate diversity.

Riparian corridor - The area of land along the bank or shoreline ora body of water.

Riparian vegetatiol1 - Vegetation that grows within the riparian corridor

Single-downstream statioll desigll - A water quality monitoring design that utilizes on
downstream from the area of BMP implementation to monitor changes in water qualit

Stormflow water qualit,v samples - Samples of water collected during runoff caused by

Treatment watershed - The watershed that receives land management under the paired
design.

Turbidity - The measurement of the degree to which light travelling through a water c
suspended organic (including algae) and inorganic particles.

USDA H:vdrologic Unit Area and Demo Projects -Water quality projects, funded by th
Agriculture, that provide education and technical assistance to producers and conduct
avoiding water quality degradation from agricultural practices.

Upstream-downstream design - A water quality monitoring design that utilizes two wa
sites. One station is placed directly upstream from the area where BMP implementatio
second is placed directly downstream from that area.

Water quality variables - A water quality constituent (for example, total phosphorus p
or other measured factors (such as streamflow, rainfall).

Watershed - The area of land from which rainfall (and/or snow melt) drains into a stre
Watersheds are also sometimes referred to as drainage basins or drainage areas. Ridge
generally form the boundaries between watersheds. At these boundaries, rain falling 0
the low point of one watershed, while rain falling on the other side of the boundary flo
of a different watershed.

NCSU Water Quality Group
Biological and Agricultural Engineering Department
North Carolina Cooperative Extension Service
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Attachment Number 3

Iowa Department of Natural Resources

Project Report



Walnut Creek Watershed Restoration and Monitoring Project

~~~ on this topic

~

Overview

The Walnut Creek Watershed Restoration and Water Quality Monitoring Project began in April 1995
and is designed as a nonpoint source (NPS) monitoring program in relation to the watershed habitat
restoration and agricultural management changes implemented by the U.S. Fish and Wildlife Service
(USFWS) at W~j_Cree~~~tiQQ~I_Wi!QRfe~~g~~n_4.~~__L~~!)gC~_ter_(WNT) in central
Iowa. The watershed is being restored from rowcrop to native prairie, including restoration of native
fauna (Figures 1 and 2). This monitoring project is part of the U.S. Environmental Protection

Agency's N~io_l!~l MonitQr!M Progr~D1.

Unlike many other projects, landuse changes will be implemented over a large percentage of the
basin. The Walnut Creek watershed includes 12,860 acres (20.1 mi.2) and contains the majority of the
WNT Refuge area; approximately 63% of the watershed is within refuge boundaries (Figure 3).
Currently, about 5,000 acres (7.8 mi.2) are owned by the USFWS. Because the restoration work and
improved management practices are being implemented by the USFWS, they will be implemented
much more uniformly than at most other projects, both in time and spatially across the watershed.
Thus, documentation of land use and management changes within Walnut Creek watershed may allow
an improved evaluation of the amount of change within a watershed that is needed to bring about
significant water quality improvements and the time lags associated with any improvement.

3/15/00http://www . igsb.uiowa.edu/inforsch/walnut/walnut.htm
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Table 1. Land management changes.
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There are two components to the landuse changes being implemented by USFWS: ecosystem
resources restoration to prairie/savanna; and mandatory (contractual) use of improved agricultural
management practices on fannlands prior to conversion (Table 1). All the remaining WNT Refuge
cropland will be restored during the next three years. In the riparian areas, one hundred foot-wide
vegetative filter strips will be seeded along all of the streams in the Refuge that are not already in
grass or timber. Riparian and upland wetlands will also be restored, or allowed to revert to wetlands.
Tile lines will be eliminated gradually as acreage is converted providing for restoration of wetlands in
various settings. These areas will serve as important demonstration areas for local riparian and
wetland restoration projects and will allow an evaluation of the effectiveness of the filter strips on a
landscape scale and will provide documentation of their water-quality benefits.

Cropland management within the WNT Refuge is also controlled by the USFWS management team.
Farming is done on a contractual, cash-rent basis, with various management measures specified;
some are flexible, some more prescriptive. The measures include soil conservation practices, nutrient
management through soil testing, yield goals, and nutrient credit records, and integrated pest
management. Crop scouting for pest management is mandatory for all farms on Refuge lands, as are
no-till production methods. Insecticide use is highly restricted and herbicide use is also controlled, to
minimize adverse impacts on non-target plants and animals.

Watershed Characteristics

Walnut Creek, a warm-water stream located in Jasper County, Iowa, drains an area of30. 7 mil
(19,500 acres) and discharges into the Des Moines River at the upper end of the Red Rock Reservoir.
The project watershed includes 20.1 mil (12,862 acres) and includes the majority of the WNT Refuge
area; approximately 63% of the watershed is within the Refuge boundaries. The Walnut Creek
watershed and the WNT Refuge are located in the Southern Iowa Drift Plain, an area characterized by
steeply rolling hills and well-developed drainage. Most of the soils are silty clay loams, silt loams, or
clay loams formed in loess and many are classified in the moderate to high erosion potential category
(Figure 4). The upper portion of the Walnut Creek watershed, above the WNT Refuge, is the more
gently sloping headwaters portion of the basin; the majority of Highly Erodible Land (HEL) in the
watershed occurs in the Refuge area (Figure 5). Pre-Illinoian till underlies most of the Refuge area
and is 50 to 100 feet thick.

http://www.igsb.uiowa.edu/inforsch/wainut/wainut.htm 3/15/00
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Click on image to view full size.

Data from digital soils maps and
associated Iowa Soil Properties
and Interpretations Database
(ISPAID,. Iowa Cooperative Soil
Survey).

Figure 5. Slope classes.Figure 4. Parent material.

For this monitoring project a paired-watershed design will be used. The Squaw Creek basin{SQW),
adjacent to Walnut Creek (WNT), will be used as a control watershed. Squaw Creek drains 25.2 mi2
(16,130 acres) above its junction with the Skunk River. The watershed included in the monitoring

project is 18.3 mi2 (11,683 acres) and does not include the wide floodplain area near the intersection
with the Skunk River. The soils and geology of the Squaw Creek watershed are similar to those in the
Walnut Creek basin.

Both creeks have been extensively channelized and are incised into their valleys. A thick package of
post-settlement alluvium is present in both valleys. Discharge is similar in both streams, although
Walnut Creek experiences slightly lower flows (Figure 6). Both streams are flashy (displaying rapid
responses to precipitation; Figure 7). Baseflow percentages for Water Year 1996 (WY96; a water
year is a 12-month period, from October 1 through September 30, designated by the calendar year in
which it ends) are Walnut Creek (upstream) - 41%, Walnut Creek (downstream) - 29%, and Squaw
Creek (downstream) - 37%.

Figure 6. Graph of discharge for Walnut and Squaw creeks.

Figure 7. Typical storm hydr9gr~p~S.

Water Resource Problems and Earlier Data

Walnut Creek drains into a segment of the Des Moines River that is classified as Not Supporting its
designated uses in the Iowa Department of Natural Resources' (IDNR) water-quality assessments
(IDNR, 1997); Squaw Creek and the Skunk River are classed as Partially Supporting. Assessments in
this area cite agricultural nonpoint source (NPS) pollution as the principal concern.

Walnut and Squaw Creek are affected by many agricultural NPS water pollutants, including
sediment, nutrients, pesticides, and animal waste. Water quality in these streams is typical for many
of Iowa's small warm water streams; water quality varies significantly with changes in discharge and

3/15/00http://www .igsb.uiowa.edu/inforsch/walnut/walnut.htm
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Data was collected in the Walnut Creek basin from 1992 to 1994 as part of the Tri-State Monitoring
Project (Figures 8 and 9). Data was also collected during the pre-implementation period by the
USFWS. Nitrate shows a slight decrease over the period, but this is not statistically significant. It
may be related to climatic patterns. Turbidity, fecal coliform, and atrazine show no differences.

Figure 8. pr~~ous d~-:!!!_azin~ ~~d ni~te.

Figure 9. ~vious d~~ta - f~ol'forJ!l- ~_Dd_~rbic1it,y.

Monitoring Plan Design

There are five basic components to the project: I) tracking of land cover and land management
changes within the basins, 2) stream gaging for discharge and suspended sediment at two locations on
Walnut Creek and one on Squaw Creek, 3) surface water quality monitoring of Walnut and Squaw
creeks, 4) biomonitoring for aquatic macroinvertebrates and fish in Walnut and Squaw creeks, and 5)
groundwater quality and hydrologic monitoring (Table 2).

Table 2. Water quality monitoring plan.

Is-ampfmg fOCiitiOn

iWNTl. WNT2. SQW2

~

:~Stage/Discharge, Suspended ilD;ii;;iSediment ~ 'II-"'IIJ

y
I

iWNTl, WNT2, WNT3, WNT5,
IWNT6, SQWl, SQW2, SQW3,
SQW4, SQW5

May, September

[IAPril, May (4), June (4), July,

August, SeptemberICations

ICommon Herbicides IMay, June

Acid Herbicides, OPIInsecticides .

!FecaI colifonn, Ammonia-
!Nitrogen, BOD, Anions,
ITemperature, Conductivity,
Dissolved Oxygen, Turbidity,
,Alkalinity, pH

!January, March. July. August.
!September, October. NovemberIWNTI. WNT2, SQWl, SQW1

,

IRain Gage Station
,IPrec~pitation events__- '
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at y ]

QuarterlyTemperatures, Conductivity,
~A.lkalinity, pH

Quarterly
IDesticides, Anions

IBi-Annually
'Cations

Biomonitoring Stations - Oct)Invertebrate momtonng

Ix (Sept)ish samplingWNT2, SQW2

Ix (Sept)Sediment samplingWNTl, WNT2, SQW2

Land Cover

Current land use practices for both Walnut and Squaw Creeks will be tracked throughout the life of
the project (Figure 10). Yearly flight pictures as well as crop plats will be obtained and analyzed for
land cover changes. Data on terraces, buffer strips, grassed waterways, and other conservation
practices will be included. Data will be entered into a Geographic Infonnation System (GIS) using
ARC/INFOrQ software and coupled with the water quality, flow, and sediment data for analysis.

Click on image to view full size.

Figure 10. Land cover for 1997.

Data on the geomorphic characteristics of the basins will also be collected. Data related to the
physical nature of the stream (length, width, gradient, etc.) will be measured. In addition, analysis of
post-settlement deposition will be done for both basins to enhance our understanding of sediment
transport in surface water in small Iowa basins.

Stream Gaging

3/15/00
http://www .igsb.uiowa.edu/inforsch/walnut/walnut.htm
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Three stream gaging stations have been installed by the U.S. Geological Survey (USGS). Stage is
monitored continuously with bubble-gage sensors (fluid gages) and recorded by automated data
collection platforms (DCP) and analog recorders. Depth-integrated sediment samples are collected
daily by local observers and by USGS staff during high flow events. Suspended-sediment
concentrations are determined by the USGS Sediment Laboratory using standard filtration and
evaporation measurements.

Surface Water Monitoring

Surface-water chemistry will be monitored weekly to monthly at ten sites in the basin and analyzed
for nitrate, ammonium-nitrogen, pesticides (in season), anions, cations (sampled twice; 2X),
biological oxygen demand (BOD), dissolved oxygen (DO), turbidity, alkalinity, fecal coliform,
conductivity, and temperature.

Biom on itoring

Biomonitoring is done at four sites, one at each of the lower gaging stations and two mid-reach
samples. The stream reach for aquatic vegetation and fish collection will be a length seven times the
stream width. The aquatic vegetation in this reach will be observed, identified, and recorded annually.
Aquatic macroinvertebrates will be collected bi-monthly from April through October. A combination
of natural and artificial substrates may be used to identify all aquatic macroinvertebrates present.
Summary metrics will be used for comparisons with time and between sites. Stream corridor habitat
changes will also be recorded.

Demonstration and Education

The WNT's educational commitment and resources will allow for educational and demonstration
activities far beyond the scope of those that could typically be accomplished by the U.S.
Environmental Protection Agency (EPA) Section 319 (Clean Water Act) projects. Of particular note,
the anticipated linkages between landuse changes and water quality improvements will be an integral
part of these educational efforts. In addition, existing curriculum creates opportunities for interested
visitors to acquire, enter, and interpret hydrologic and water quality data from the watershed. Both
streamside and visitor center-based activities and educational stations are planned. Infonnation
presentations could readily be tailored to school, environmental, or agricultural interest groups. It is
anticipated that visitors to the WNT will number in the tens of thousands annually, offering a
uniquely wide exposure to the landuse changes and monitoring activities in the watershed.

USFWS will utilize the WNT as a demonstration area for landscape restoration projects. Information
will be disseminated to visitors and invited groups, the public, through published reports, and to the
news media. Of broader interest, the project is also serving as a demonstration site for riparian
restoration and small wetland restoration. Having a linked water-quality evaluation program makes
these demonstrations more effective for general use and translation to broader audience.

Monitoring Results

Pesticides

There have been detections of six different compounds between 1995 and 1997 in Walnut and Squaw
Creek surface waters. Atrazine was by far the most frequently detected compound, as is true across
Iowa, with frequency of detections from 77% to 89% in the main stems (Figure II). No signi ficant
differences have been noted in atrazine concentrations from 1995 through 1997 (Figure 12).

3/15/00http://www . i gsb. uiowa. edu/inforsch/walnut/walnut. htm
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Figure 11. A!!_~~ne conce_I!!r~tions.

Figure 12. !Jas!n_~om~ari§ons of atr~!!~.

Nitrate

Nitrate concentrations are high, but typical for streams in Iowa. A comparison of data from the
upstream and downstream paired sites show that the basins are very similar. Ranges and averages for
the four main stem sampling sites are in Table 3.

A comparison of data from the three years shows no statistical differences (Figure 13).
Concentrations in Walnut Creek are usually slightly less than in Squaw Creek. In addition both
creeks show downstream declines in nitrate concentrations (Figure 14). This can be attributed to in-
stream reductions, perhaps caused by denitrification, or by dilution from larger flow volumes (surface
water and/or groundwater). Chloride and nitrate ratios are shown and may indicate that nitrate in
Squaw Creek is reduced more downstream than nitrate which may be indicative ofbioprocessing.
Chloride and nitrate ratios in Walnut Creek both show declines which may be attributable to dilution
(Figure 15).

Table 3. Nitrate-N concentrations.

~

11 [.2 '

o..t;

SQW2 (downstream)11 3.9: 13.0

Figure 13. Nitrate loads -basin compariso!1, yearly comQ~rison.

Figure 14. Nitrate co~ce~trations.

Figure 15. Nitrate - chl9ride ratio data.

Sediment

Sediment loads in both streams are similar (Figure 16). No significant differences have been noted in
sediment loads from 1995 to 1996. Most sediment moves during large runoff events. For Walnut
Creek, 18 days accounted for 90% of the total annual sediment load during WY96; only 13 days were
needed in Squaw Creek to carry 90% of the annual load.

http://www .igsb. uiowa.edu/inforsch/walnut/walnut.htm 3/15/00
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Biomonitoring

The biomonitoring data indicate stream communities in both streams are indicative of disturbed
habitat with at least some level of organic pollution (Table 4). The fish communities also reflect this
in that all species present are tolerant of degraded conditions (Table 5).

Walnut Creek is characterized by a macro invertebrate community that was dominated by relatively
few taxa with occasional new taxa appearing at low frequencies and abundances. For example, a total
of 20 taxa of Ephemeroptera have been collected in two years of sampling, but 15 of those taxa have
comprised less than four percent of the specimens. This indicates the presence and the potential of
other macro invertebrates to move into the creek and become a more integral part of the biological
community structure. However, because of the long term effects of disturbance of the watershed, it is
likely that an adaptive community has developed that exploits this condition to maintain its
dominance. The macroinvertebrate trends that occurred in both Squaw and Walnut Creek watersheds
(based on 1995 and 1996 data) were similar and continued to respond in equivalent ways seasonally
and approximated each other in community structure and population. The Hilsenhoff Biotic Index
(HBI) values continue to show good water quality, but other metrics (percent dominant taxon;
Ephemeroptera, Plecoptera, Trichoptera - EPT index, and total taxa) indicate unbalanced
communities, or a community dominated by few species. Additionally, from an ecoregion
perspective, both creeks rate in the lower quartile with respect to two metric indicators (EPT taxa,
total number of taxa) of macro invertebrate community health.

The fish communities retained the same dominant species as 1995, however, the less frequent species
were sporadic in their occurrence. The variability of uncommon species is reasonable considering the
proximity of the sampling sites to major river systems. The Des Moines River and the South Skunk
River provide a pool of species of which some migrate up the respective creeks. It is apparent that the
diversity of fish collected from Walnut Creek can vary dramatically and is heavily influenced by Red
Rock reservoir. The dominant resident fish species are likely populations that have relied historically
on the habitat for shelter and food while the infrequent species are likely just transients. It is
noteworthy, however, that at any given time quite a few species may rely on the habitat of Walnut
Creek.

The 1996 field season, as the previous field season, showed that aquatic macrophyte populations are
not present at the biomonitoring sites and based on field observations were not likely present
anywhere in the stream reaches located within the refuge.

Table 4. Benthic macroinvertebrate data from Walnut and Squaw creeks for 1995 and 1996.

3/15/00http://www .igsb. uiowa.edu/inforsch/walnut/walnut.htm
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Table 5. Fish data from Walnut and Squaw creeks for 1995 and 1996.
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Participating Agencies and Organizations

Iowa Department of Natural Resources - Geological Survey Bureau
Provides overall monitoring project coordination and management, including annual project
reporting, conducts the water quality sampling, and analyzes all data.

u.s. Fish and Wildlife Service
Provide all funds and staff necessary for implementation of landuse changes, restoration and
reconstruction of habitats, monitor farming activities to ensure compliance with previously stated
requirements, assist with field sampling and provide the coordination link to oth,er monitoring and
investigations underway at WNT.

u.s. Geological Survey - Water Resources Division
Install and operate surface water gages, conduct the suspended sediment sampling, provide expertise
for interpretation and analysis of monitoring data.

Hygienic Laboratory, The University of Iowa
Provide laboratory analytical work, and lab QA/QC, conduct the biomonitoring and related QA/QC
and provide an annual report.

Farm Service Agency
Provide access to crop plats and land use in the basins.

Iowa Department of Natural Resources - Environmental Protection Division
Provide project funding.

U.S. Environmental Protection Agency
Provides funding for project and reviews project progress.

Reference

IDNR, 1997, Water quality in Iowa during 1994 and 1995: Water Resources Section, Water Quality
Bureau, Iowa Department of Natural Resources.

For further infonnation contact Keith Schilling (kschilling@igsb.uiowa.edu) at (319)335-1575.

Walnut Creek Watershed Study Publications:

Walnut Creek Nonpoint Source Monitoring Project, Jasper County, Iowa: Water Years
1995-1997: GSB Technical Infonnation Series 39 (Abstract)
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Detailed GPS Survey of Walnut Creek: Channel Characteristics and Spatial
Relationships (Poster)
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u.s. Fish and Wildlife Service
Soil Quality Assessment



Walnut Creek National Wildlife Refuge
Prairie Learning Center

Augustana College
clo u.s. Fish and Wildlife Service

Ph (309) 793-5804
Fax (309) 793-5800

Rock Island Field Office
4469 48th Avenue Court
Rock Island, Illinois
61201-9213

April 8, 1998
Walnut Creek National Wildlife Refuge Soil Data Analyses

Enclosed are the analyses that you requested on the 65 soil samples that were
collected on the Refuge. The information was organized using OuattroPro spreadsheet
software and a copy of the database file is included. Also included are a statistical
analyses of
the isolated control sites and a separate statistical analyses of the test sites. If you
have any questions regarding this data or desire additional analyses, please feel free to

call.

Sincerely I

Anna Brahmstedt

Heather Stiles

Augustana College



Methods

Soil Analysis

On December 12, 1997, 65 soil samples were collected from Walnut Creek National
Wildlife Refuge and sent to MVTL Laboratories, Inc. The samples were then examined
using a fertility analysis. A weak extract or solvent was poured into a sample and the
free ions were leached out. The amount of these leached ions were then calculated in
ppm using the plant available index. This is different than a bulk analysis in that the
strong, compacted ions still in the soil after leaching were not included in the
calculation.

Data Analysis

The data analysis was begun by using QuattroPro create a spreadsheet. Data from
each of the samples was entered with emphasis on pH, NO3-N, Ca, Na, Zn, Fe, CEC,
Kjel-N, and NH4-N. We then ran a statistical analysis of the isolated control sites and
test sites. We calculated the mean, standard deviation, variance, minimum, maximum,
and count.
We used two methods to analyze the data. First, we compared the control sites with
the test sites; the control sites represent prairie/pasture land and the test sites
represent agricultural land. Second, we analyzed the data according to an article by
Arden Anderson, Ph.D. entitled "Reams' Soil Testing Methods". We compared the test
values found by Reams against the values reported in the test site. Reams established
nutrient levels for minimally balanced soil; however, it was reported from a bulk analysis
in pounds per acre. Since our results were reported in parts per million (fertility
analysis) we used the following equation to convert Reams' levels to compare with our
results: ppm x 2 = pounds per acre
This conversion was outlined on a conversion table that included Calcium, Zinc and Iron

in an acre of mineral soil 6 Y2 -7 inches deep, and weighing approximately 2 million

pounds (dry weight).



Mean Elemental concentrations in surficial materials of the United States taken from:
Beyer, W.N. 1990. Evaluating Soil Contamination. U.S. Fish and Wildlife Service., BioI.

Rep. 90(2). 25pp. (pg 15).
Reams' Soil Testing Methods were taken from: Andersen, A., Ph.D. "Reams' Soil
Testing Methods", Acres U.S.A., July 1997 (pg 13).
Some values from the Walnut Creek Refuge data have been rounded-see enclosed
charts for true values.

pH
The mean pH value was 5.9 for the control sites and 5.837 for the test sites. Reams'
suggests that a soil pH of 6-7 is the optimum pH for maximum nutrient exchange rates.
The soil at the Refuge control sites and test sites are more acidic, but the amount may
not be significant enough to indicate potential problems. In addition, pH levels normally
vary within the growing season and with microbial succession in the soil.

NO3-N itrogen
The mean NO3 value was 1.166 ppm for the control sites and 1.559 ppm for the test
sites. After conversion, the mean nitrate level in the control sites was 2.332 pounds per
acre and 3.118 pounds per acre in the test sites. Both of these values are low
compared with the 40 pounds per acre that Reams suggests for a minimum value for
balanced soil.

Calcium
The mean Calcium value was 2200 ppm for the control sites and 1998.305 ppm for the
test sites. Reams' nutrient level for Calcium in minimally balanced soil ranges from
2000-4000 pounds per acre. After conversion, the mean Calcium value for the control
sites would be 4400 pounds per acre, which is slightly over the Reams level. Since this
land was left as prairie or pasture land, the higher levels of Calcium located here
correlate with what is expected. The test sites yielded 3996.61 pounds per acre after
conversion. This also shows a high level of Calcium in the soil, even though the levels
here should have been depleted by repeated agricultural use.

Sodium
The mean Na value was 10.5 ppm for the control sites and 7.169 ppm for the test sites

Zinc
The mean Zn value was 0.466 ppm for the control sites and 0.566 ppm for the test
sites.
After conversion, the mean Zinc value for the control sites would be 0.932 pounds per
acre. The test sites yielded 1.132 pounds per acre after conversion.



Iron
The mean Fe value was 46.633 ppm for the control sites and 52.903 ppm for the test
sites. After conversion, the mean Iron value for the control sites would be 93.266
pounds. The test sites yielded 105.806 pounds after conversion. It may be possible
that the higher Iron levels in the test sites are remnants of fertilizers that were used on

the soil in the past.

CEC
The mean CEC value was 19.116 ppm for the control sites and 18.089 ppm for the test
sites. The Cation Exchange Capacity is a measure of the capacity of a soil to hold
exchangeable cations, including hydrogen, calcium, magnesium, potassium, and
sodium. This depends largely on the amount and type of clay present, and the organic
matter content of the soil. The larger this value, the more cations the soil is able to hold
against leaching. For example, the control sites were higher in Calcium and Sodium
than the test sites. This correlates to the fact that the CEC value was higher for the
control sites. This means that the prairie/pasture land is more resistant to leaching.

Kjeldahl Nitrogen
The mean total organic nitrogen value was 1063.666 pm for the control sites and

1040.949 ppm for the test sites.

NH4-Nitrogen
The mean NH4-N value was 104.9 ppm for the control sites and 109.437 ppm for the
test sites. After conversion, the Ammonia level for the test sites was 209.8 pounds per
acre and 218.874 pounds per acre for the control sites. Reams gives 40 pounds as the
minimum Ammonia level for balanced soil. Therefore, both of these levels are
significantly higher than the minimum and indicate that the sites at the Refuge contain

healthy levels of NH4.



Control Plots

Mean 5.9 1.16666666666667 2200 10.5
Standard Deviation 0.35213633723318 0.408248290463863 961.249187255833 4.08656334834051
Variance 0.124 0.166666666666667 924000 16.7
Minimum 5.4 1 1400 4
Maximum 6.3 2 4000 15
Count 6 6 6 6

0.466666666666667 46.6333333333333 19.1166666666667 1063.66666666667
0.344480284873702 19.2860225724919 4.95072385279836 743.938079860594
0.118666666666667 371.950666666667 24.5096666666667 553443.866666667

0.2 21.2 14.1 456
1.1 78.9 28.1 2280

6 6 6 6

Mean

Standard

Variance

Minimum

Maximum

Count

NH4-N

104.9
36.5845322506657

1338.428
70

154
6

Mean
Standard
Variance
Minimum
Maximum
Count

Deviation

Deviation



Test Plots

Mean 5.837288135593221.55932203389831 1998.305084745767.16949152542373
Standard Deviation 0.8279385086871811.52305485264363 526.370632966508 4.271608525154
Variance 0.685482174167154 2.31969608416131 277066.04324956218.2466393921683
Minimum 0 0 0 0
Maximum 6.5 9 3400 28
Count 59 59 59 59

.. Zn Fe CEC, KJeI-N
.

Mean 0.566101694915254 52.9033898305085 18.0898305084746 1040.94915254237
Standard Deviation 0.92766116166364733.8398049950651 4.18456502560732430.570528634485
Variance 0.8605552308591471145.13240210403 17.5105844535359 185390.98012858
Minimum 0 0 0 0
Maximum 6.3 224.3 28.9 1960
Count 59 59 59 59

NH4-N

109.437288135593
42.7627049010002
1828.64893045003

0
207
59

Mean
Standard Deviation

Variance
Minimum
Maximum
Count
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Subl1tted foCI II WALNUT CRIll NATIONAL II
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Account Mulberl 311S9 Report tOI III

SOIL Burr MO3-R NO3-R B-1 P OLSEN SALtS IX I II Ca II Kg
pH INDEX pp.l pp.3 'OK pp. P pp. IC pp' ppl pp,

..s.. s s ...ss s ...ss ..ss.
Lab 10. rieid Deicription Salple ID

1.. 1711 2312 t.l 8 1.199111S.24S WILDLI'I RlrUGI 5.4 6.2

1.. Z888 ill2 11 .991115-246 WILDLI'I RI'UGI 2 5.t ,.,

188 2288 5282.' , I.)99JIIS-Z4J WILDLI'I RI'UGI 4 5.' ,
1.1 Z11 2511 1583 12991885-248 WILDLlrl RlrUGI , S.S 6.5

211, 8.1 88 11112.)997115-249 WILDLIFI RIFUGI 'J S.4 6.S

111S.l . I. 81 1'"991115.251 WILDLI'. R.'UGI 9 s.. '.4
118 2388 6212.8 IS 8.1991885-251 WILDLI'. RI'UCI 5.' '.1 111

1.1

1.1

111

11

3488

1188

661

III

I
1

'.1
e.)

If

J
991115-252 VILDLlrl RlrUGI

991115-253 VILDLlrl RlrUGI

12

13

S.,

S.8

'.4
'.5

1.1 111 2811 8111 3.9 1991115.254 VILDLlrl RlrUGI 14 5.8 5.'
4581.1 131 16111 3.4 f99711~-2~~ WILDLI'I RI'UGI 15 5.8 '0'

3.3 8.1 151 1'" 418991115-256 VILDLIPI RlrUGI ., '.5 ,5.8

151 2111 5112.1 15 1.1991'1~'2~1 WILDLIrl RlrUGI 11 S.8 6.1

98 1411 2"1 ).) II I.997115-258 WILDLI'I BI'UGI 18 5.1 ,.s
31161 11111 ,.1 . t.l991115-259 VILDLIrl RlrUGI 11 &.3 1.8

531

461

I. 151

141

2111

2111

997115-261 WILDLlrl RlrUGI

997115-261 WILDLlrl RlrUGI

181

l8R

5.) '.1 1 ).J

t.t

11

9 8.16.2 '.1

1111" 4111'.f lZ t.991115.2'2 WILDLI'I RI'UCI 18 CTRSLOT 5.3 6.9 z
431n88f.S 11 1.1 15899111S.263 WILDLIr! ilrUGK 18 CTRLOTl 6.3 6.1

9911'~hef1l'PI""'00IIh. an.!,... don. on2f« '-pl. .ube,lled r-6'.etIiOC Ili."tI -,blafo« Mvn.\'fru-tt"et e ...it.uJt oM8iDed - elOltcuJar 0148. wilQ98t- W",--
...pl. unl... all cond...on. alT..I,nr 'h. .ampl..re Ih. ".'. i8Cludi~r...pl;nrb, NVTL Aee ...Iuel ".le«tioeoodie.Ie.III.,ubl d_I_..U nporte... .ubmilyd ..1II._II60.IIAI ,..,.n,
or .I..nu. .nd eulhonul- (0" publ,..,- of ."_le. -'- or..- r.- or ~ - iI peG4iac - writ- -.-L
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Account RUiberl 31159 Sublltted forI II WALNUT CRill NAtIONAL II
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Report Tol III

la S In Cu Kn re B Sa~ \ Ha
pp, pp' pp, PP' PP' pp, pp, Dph 3 Sat CIC TIXT

...K. .c...

Lab Mo.

991115-245 3 ). 1.3 l.t 8.2 66.1 1.6 1-12 1.1 18.1 Ked/rine

19.4 Ked/PIne991885-246 15 8.2 1.2 II.} il.8 8.1 1.12 8.3

8.2 1-12 1.2 18.8 Ked/Fine991115-241 8 3 3.8 39.S 1.2

24.2 Ked/rlne991115-248 r 1 t.) 1.4 21.4 48.4 1.4 1-12 t.

991115-249 3 ) 1.2 6.1 65.1 1.1 1-12 1.1 11.9 Ked/rinel.t.

15.6 Ked/Pine9971"S-2S1 3 ... 1.2 1.1 21.8 11.1 8.1 1-12 1.1

1.2 1..2 21.1 Ked/rine99711S-2S1 11 8.9 7.4 29.S 1.1 8-12

991115-252 8 5 e.' 2.' 8.1 '112.3 8.1 1-12 1.1 28.9 Ked/rlne

991115-253 3 z 6.3 1.8 13.8 54.8 8.1 1-12 1.1 11.6 Ked/Pine

25.1 Ked/rlne991115-254 28 . 1.3 2.2 3.3 67.7 e. 1-12 1.5

16.1 Ked/rine997115-255 4 1.2 1.8 9.1 35.6 t.l 1-12 1.1

991115-256 8 11.3 Ked/Pine8.1 1.1 4.9 n.t 1.1 1-12 1.2

99711S-2S7 18 2 I. 11.5 Ked/rine1.9 21.4 36.1 t.l 1-12 1.1

991115-258 5 2 1.5 1.5 21.1 74.1 1.1 8-12 1.2 14.4 Ked/Pine

991115-259 s ) 8.1 1.6 8.9 17.6 8.1 1-12 t.) 8.1 Ked/Pine

991115-261 5 ] 8.1 1.8 t.3 31.4 1.1 1-12 1.1 18.3 KedlPlne

99"'5-261 ~ 1 1.1 1.1 6.2 42.6 1.4 1.12 1.1 11.1 Ked/Fine

991115-262 12 3 1. 2.1 8.5 78.9 1.t 1-12 1.2 28. led/F1ne

997115.263 4 z 8.6 1.1 8.8 53.1 8.2 1-12 1.1 18.4 led/rlne

99111 ~aran_. &he Fur..., or t. an.ltl'2Ion. "'~'Ito_pl-+¥'mitk.J ""' +aliA( . i+t P'to;9iror M'Yf...lo cuaiaw ~.'IH~ obIaiDed OG 0 P8I1icul8r -pie wW be tba - ~ aDYotbar
tampl. uol... oIl_ditio". o/T.cti"J th. .a..pI. an the .am..locludioJ.omplio,by MVTI. At 0 mutual ~iOIIlodioDto, tbo public oodounel_. oil '-po"" ubmittod.. tba_ndootiol proporty
or tli.ot., and authorization ro.' publication or .to~_.to. -uo or ..WN r.- Dr ~ roporta ia .-ned peDdiftc wrillaD apprwol.

35 W. LINCOLN WAY. Po O. BOX 440 . NEVADA. IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOil lAB PHONE (515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAil mvtl@nevia.net

WE ARE AN EQUAL OPPORTUNITY EMPLOYER



MEMBER

Sublltted bYI UNIYIRSlfY 0' IA BrGIIIIC LAB
JOB I KILLI&

9.8 I GRARD-VILLICI BLDG

DIS KOIRIS , II 58319

Date Rece1ved. 12-12-97
Date Reported. 11-13-98

Wort Order Mo.. 91-8133

Page 3

Account Rulberl 31159 Report Tol III Subl1tted for. II WALNUT CRill NATIONAL II
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)C SOIL BUFF RO3-R Nti-R B-1 P OLSII SALfS IX K .l!ca IX Kg
pH IRDIX ppa1 ppa3 'OK ppa P ppa IC pp. ppa pp.Lab No Field Description SUple ID

997885-265 IILDLlrl RlrUGI 21 6.2 6.7 3.4 If e. 171 2488 621

997885-266 WILDLI'I RI'UGI 22 , 6.8 3.1 32 t. 178 2111 688

991885-261 VILDLIr. RlrUGI 23 S.1 6.5 1 f.f 18 8.1 188 2111 538

997115-268 WILDLI'. R.'UGK 246 5.8 6.5 1 3.2 25 1.1 188 2188 611

991115-269 WILDLI'I RI'UGI 25 5.5 6.S 3.2 21 . 181 2211 111

991115.211 WILDLI'. R.'UGI 26 5.' 6.5 3.8 1) , . 171 2311 671

991115-211 WILDLI'I RE'UGE 27 S.S '.f z 4.5 8 I III 1611 318

991115.212 VILDLlr. R.rUGI 28 5.9 '.8 3,4 , 1.1 1" 2211 581

991185-213 WILDLI'I RI'UGI 29 5.9 6.5 I 4.4 19 8.1 141 2111 438

997115-274 WILDLI'I RI'UGI 38 5.9 6.1 2.61 18 1.1 18111.. 598

997115-275 WILDLI'I RI'UGI 31 5.8 6.6 t.l 8 t. IS8 lS88 528

997885-276 WILDLI'. R.'UGK 32 5.8 '.7 1.2 5 . 121 1'" 351

997115-277 VILDLlrl RlrUGI 34 81 6.1 6.1 2.' 13 8.1 181 2211 648

991115-218 VI LOLl'. R.PUGI 34 12 6.' 6.1 1 1.7 12 , 1" 2311 611

9971'5-279 WILDLI'. RlrUGI 31 6.3 6.9 2.5 ] 1.1 131 2111 638

99711S-281 iILDLIPI RIPUGI 38 '.J 6.9 3.9 8 I 151 2111 5..

991'85-281 WILDLI'I RI'UCI 39 6.3 6.8 3.2 5 8.1 118 2111 611

991115-282 WILDLlrl RlrUGI .1 5.1 5.f t 2.8 J . 81 1111 1"

99'115-283 WILDLI'. RI'UGI 41 '.f 6.8 1 3.5 1 t. 131 1711 .11

9971'~L8W"I..ifJUGIlho anal,.,s do... 0"'.0 a&lDpio submitted ro6.,jIiQC 11~..iI_b..ror ~ ~'" io-t a ~auI\"" - a Mcular.1.aj.~... -"",-

o( clioou, and au!lloriulion (0," publIcation or .lat._no., -clUliooa or "WN r~ or nc~ our ftporU ;. reMn.d "'D~ our writ... 111-'-

35 W.lINCOLN WAY. P. O. BOX 440 . NEVADA. IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAIL mvtl@nevia.net

WE ARE AN EQUAL OPPORTUNITY EMPLOYER
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Sublltted focI II W1LIUT CRIll MlfIORAL II
9.12

Account Mulber. 31159 Report To. fff

if"
Ra S In Cu Mn 'e B Baap 'Ra X

pp. pp, pp, pp' pp, pp. pp. Dpb 3 sat CIC TiffLab Ro.

21.6 led/rine1-12 1.22 1.1 1.1 3.9 n.' 1.2997115-265 9

18.6 Ked/rine1-12 1.32 8.1 8.9 11.5 44.9 .99JIIS-Z66 12

t. 21.3 led/Fine1.2 48.1 1.1 1-12991115-261 z 1.2 '.14

1.2 21.1 led/Pinez 1.2 1.8 ,., .'.2 I. 1.12991115-268 8

1.2 22.3 led/fine1.3 1.5 .1.1 1.1 1-12991115-269 9 1.9

22.S ledlrineI.2 ;1 I.' 5.' n.. I. 1-12"7115-271 5

17.3 led/rineJ I.' 71.2 8.2 8-12 1.1997115-271 ) .2 1'.

18.2 ledlrlfte1.12 I.J 1.2 1.1 t.J 31.' t.991115-212 ,
18.9 Ked/rlne1-12 8.23 2. 1.8 9.1 58.8 10997885-273 .
17.2 Ked/Pinet-12 1.2. 2 8.5 1.1 U.I 49.1 I.t991115.214

11.1 Ked/rineI. 1-12 1.1997115-275 2 I,-l 5.' .'.2.

14.2 Ked/rine1.1 1.12 1.2991115-216 . 2 , 1.1 2.3 31..

19.8 led/Pine1.12 1.2991115-211 1 1.2 t.' 11.5 38.3 8.1J

21.5 Ked/rlne2 t.) t.8 13,8 41.6 1.1 1.12 1.1991115-218 ,
16.6 led/Pine1.2 1-12 8.4997115-279 2 t.] '.f t.' 11.114

16.3 led/rlne2 1.2 )1.S I.' 1.12 1.1991115-281 4 .1 5.

17.9 led/rine29.1 8.1 1.12 1.2997115-281 1 1.1 I.J 1.S

13.1 Ked/rloeI.. 1.8 )8.3 ,.) 8-12 1.1"'115-282 2 1 S.I

1.2 14.2 Ked/rlne2 34. 1.5 8-12997115-283 1 1.2 1.8 14.'

991"~.'.n"" -ht,tc"'KY 0I~ I.~ Oftl~Pt),"'it~H~tiIC t\,)10& I-to;tlrw M'9fIt"""""'\II"'~Hu"" -. puUcWw_pio wW be Ge - - -1--
...pl. uDI... oIl sIt_. alfmiD, tk ".,..'R th. .-', iacl..di.,...piiD, hy MVTI.. Aa. ...h81 ~ Iodi.D\a, t~ ,..blie u4 _I_. 011-," " Ge..r"'UaI-",1
01 clo.D\I, aM tiDft r... ~ ~ _-"\8, -- - ..t18d8 (.- - . ow--' PlGdiac - ~ I.

35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA. fA 50201-0440
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WATS (800)362-0855 E-MAIL mvtl@nevia.net
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Paqe 5

Account RUibecl 31159 Report fol III
.

Sublltted fOfl II VALIUT CRII~ NATIONAL II
9.12

y ~ \<l
SOIL Burr M03-M MO3~R B-1 P OLSIR SALTS IX I IX Ca IX Kg

pH IRDII ppl1 ppl3 'OK ppl P ppl IC ppl ppl ppl
s

'-J

Saaple IDLab 10 Field Description

991115-285 VILDLlrl RlrUGI 43 S 6.1 6.1 2 3.2 21 1.1 18t 2411

991885-28' WILDLlrl RlrUGI .. 5, 5.8 3.2 9 t.: 1" 2188 628

991115-281 WILDLI'I RlrUGI 45 6.2 6.8 6.2 6 . 121 1711 458

991115-288 WILDLlr. R.rUGB 46 '.1 '.7 J.t 18 1.1 111 2111 611

991885-289 WILDLIFI RlFUGI 41 6.1 6.1 1 3.1 5 8.1 148 1988 ~II

991885-298 NILDLIrl RlrUGI 49 ,.) 6.9 2 3.' , . 171 2511 621

997115-291 VILDLI'I RI'UCI 51 6.1 6.1 2.3 4 8.1 141 19.. 4AI

991115-292 WILDLIr. RlrUGI 53 6.8 z 2.9 1) . . 16. 2888 5515.:

997115-293 WILDLY'. RI'UGI 5f 6.4 6.8 9 t.' 18 1.1 171 2488 531

997115-294 WILDLIr. RlrUGI 55 6.5 '.8 8 5.3 22 8.1 1St 3111 5..

991115-295 WILDLI'. RI'UCI 59 S.1 6.2 ) 6.' 11 t. lIt 1911 431

991885.296 VILDLlrl RlrUGI 61 80% PLA '.2 6.1 2 2.4 , 1.1 171 2111 681

991115-291 WILDLI'S RI'UCS 68 40% PLA 131 lB.. 3716.1 6.4 4 8.6 8 8.

991115-298 WILDLI'I RI'UGI 'I NO PLA 6.8 J.t , 8.1 121 1588 371'.J
991115-299 WILDLIP. I.PUGK 61 2 ..3 13 8.1 IS' 22" SIt5.8 6.5

991115.311 WILDLIP. R.PUGI 62 '.8 2 3.7 If 1.1 188 22" 488'.2

991115-311 VILDLlrl RlrUCI 63 '.1 6.8 2 3.8 11 1.1 181 2311 138

991115-312 WILDLI'I RI'UGI 64 40% PLA 2188 5216.3 6.8 5 3.& s t. IS1

991115-313 WILDLIrl RlrUGI 65164 I 5.6 '.5 1.5 12 1.1 171 2288

997 II Mt+uHheLolf.aclfPOOC'M analys.s done..fa. aampl. ,ubmilWd f~IftJDC 11~.-}t ~b&.for Mvn.1.t""araak"ala ...tl+ultobt8a.d - a MnIlu ~.. wiIIM"'..- ~"7G1Mr
,ampl, uol.,. all roodillon, alT.olinc Ih. ,ampl. a..,h. ,a.., iMludi.c,a.pliocb7 MVTL Ala.ulual pc9IeCtioa Iooli , ~h publicaod_I_,aU.-porto ...,ub.il..d u 1h..-rodeotial_rt7
of oli , an~ authonullon fa,- publioalion or """"", _olU8iool or .,., fA8 or,.niQC - leporte io d peodiac our wril18."P-'-

35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA. IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382-5644
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Page 6Subl1tted by, UNI'IRSIfr 0' IA RrGIIIIC LAB
JORI KILLIR
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Account KUlbert 31159 Subl1tted fort II WALNUT CRIIK NATIONAL II
1<' 9.12

~ S ~ Cu In re B Salp 'Ia 'Yf:
ppa ppa ppa ppl ppi ppi ppl Dpb 3 Sat 611: TilT

Report Tol "I

Lab Ro.

8-12 1.2 21.5 Ked/rine991115-285 9 2 8.2 .1 1].1 41.1 1.5

1-12 8.1 18.1 Ked/Fine991115-286 5 2 1.2 1.9 8.4 28.8 1.2

1-12 8.1 14.5 Ked/'ine991115-281 ] . to] 8.9 13.' .2.2 1.1

1-12 1.2 lB.4 Ked/Pine991115-288 .} 3 t.] 1.1 5.5 fl.' 1.1

1-12 I. 11.8 Ked/rlne991885-289 s 2 8.3 1.1 16. 51.1 t.

19.1 Ked/rine) 1.2 29.4 1.1 8-12 1.2991885-298 J. .1 9.9

1.2 1-12 1.5 16.9 led/Fine9918'5-291 19 4 1.8 11.2 11.2 8.1

21.1 Ked/P1ne991115-292 1 , 1.5 2.1 8.1 .1.1 1.1 1-12 1.1

1-12 1.2 18.8 Ked/Fine991885-293 9 4 .1 1.8 34.9 73.1 1.3

997115-294 8 4 2.1 25.1 96.6 t.] 1-12 8.2 22.3 Ked/rineI.'
21.4 Ked/rIDe997115-295 11 ] 1.8 2.6 19.3 \224.3 1.5 1.12 1.2

1.2 19.1 Ked/Fine991115-296 8 ] e.) 8.1 5.6 31.7 1.2 1-12

1-12 t.l 18.4 Ked/Fine991115-291 4 ] 1.4 1.J 24.8 19.1 t.

991115-298 3 1.5 s.. 35.9 8.8 1-12 1.2 12.9 Ked/Pine1 t.

997115-299 8 ] 1.3 2.1 28.9 '115.3 1.3 I-IZ 8.2 28.6 Ked/F1ne

17.4 Ked/Pine991115-311 6 4 .1 1.6 29.4 85.4 1.1 1-12 1.1

21.1 Ked/'ine997885-381 6 2 1.3 1.8 13.5 32.6 t.l 1-12 1.1

17.2 Ked/rine997115.312 6 .1 I.) 21.1 33.5 8.1 1-12 1.21.1

99111S.313 5 I.S 8.8 1-12 1.1 21.8 Ned/rineJ 51.4 t.
991"~n-' the t.:urooy ol... anaJ.i~M onlt~{aamPt)o~"'itle.Ji~ talinc .~).ol tlror M'-tv1o1118Mw thol.~M"oMaiDed ~. PU'ic\1181 --pie will b8 the ~ 86101!18r

..mple uoleo. 011 cond,tio.. oITeotincth. ..mpl. ...e the ..m., io.ludiac..mpliaCb, MVTL. A8. But..01 , ioa Iodi.a.., tb. p..blic .adolll88l_..11 ropoN'" ...bCDitl8du th.coa/ido.tiol prvpenl
o( olie..., ond ...thcriution (a, publiootion 0( .tale...n.., aIDd...ioII8 or ed18d8 (~ or roc8rdiDc"" ,"porto it ~ pe.diDr writ... .p~,

35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA, IA 50201-0440
CHEMISTRY LAB PHONE (5151 382-5486 FAX (5151 382-3885
SOIL LAB PHONE (5151 382-3084 FAX (5151382-5644
WATS (8001362-0855 E-MAIL mvtl@nevia.net

WE ARE AN EQUAL OPPORTUNITY EMPLOYER



MEMBER

SUbl1tted by! UlIVlRSITY or IA BYGIIIIC LAB
JOBR IILLIK
911 I GRAID-WALLACI BLDG
DIS 10IHIS ,IA 51319

Date Rece1yed. 12-12-91
Date Reported. 11-13-fl

Wort Order 10,. 91-1133

Page 7

Account lUiber. 38859 Report fol III Sublltted for. II WALlUf CRill NAfIOHAL II
9.82X x'l '

I / X
SOIL BUrr N03-R N03-R B-1 P OLSIN SALtS IX I tX~a IX Mg

pH INDIX ppll ppl3 'OM ppl P ppl IC ppl ppl pplLab 10. field De8cription
...;

Suple 10

997115-315 WILDLI'I RI'UGB COHlrLOilR 5.1 6.6 1 2.. 4 t. 118 1411 3.1

997885.386 WILDLIrl RlrUGI DOGLIG 5.t '.5 2.1 1 8.1 III Ifll 358

991885-381 WILDLI'I iI'UGI B AlT KOUH 5.8 5.' 1 3.1 12 1.1 151 2211 sse

991885-388 WILDLI'. RI'UGI BADGIR DIG 5.9 ,., 3.1 4 8.1 161 1911 'II

MVTL -- \be -- oIthe anal"," done on &he lam pie lubmit~ rM ~IiOC II i8 DOt ~bIe rM Mvn. \0 "'--tee th.t .leIt ruult oIIWaed oa. P8I1i<u1ar -pie wiD be tbe..- _.., lample ualell aJl_ditioa. a/fectial the I..ple.n tho I i"ludiall..plia, h, MVTL Ao. .utu.1 ,.-ctioa \0 _Ii.ala. u.. public .ad _1_..11 npono... lubaitled.. tba CODfideDliaJ prvP8rtJ

af _lieDIa. and DUthoriUtion ro.- puhliQtion oIl Ia. alClduoiODl or e.t.acto f.- or ~ Nporto iI -"" ~BdiAJ our wriUae ,p~

35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA,IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAIL mvtl@nevia.net

WE ARE AN EQUAL OPPORTUNITY EMPLOYER



MEMBER

Sublltted by, UMIY1RSlfYOr IA HYGIENIC LAB
JOHN KILLER
988 E GRAID-WALLACE BLOC
DES KOINES ,"IA 58319

Date Received, 12-12-97
Date Reported, 11-13-98

Wort Order Mo., 91-1133

Page 8

Account Nulberl 38859 Sublltted fOfl II WALNUt CRIll NAfrOKAL II
, 9.12r '-A 'A ]Na S in Cu Kn Ie . B Saap 'Ma \

pPI ppi ppi ppi ppa ppa ppa Dpb 3 Sat IC flXf

Report fol ."

Lab No.

2 8.2 1-12 1.2 If. Ked/F1ne997885-385 8 8.5 5.' 21.2 t.

99788S-38' 15 1 t.3 I.' 1.12 8.4 15.2 Ked/rine1,7 49. .8

997115-317 18 2 1.4 1.9 18.4 37.7 8.6 1-12 1.2 21.1 Ked/Pine

997115-318 If ) 1.2 I.S 15.3 39.9 I.f 1-12 t.) 18.9 Ked/Pine

MVTI.cuaronwellll. aa","cy of I,," an.ly," done on Ih. 84mple lubmilted r.., teoliac II io - _ible r« MVM. "'_loelJtol. Wt _ullobcAiDod OG a ~ular lAm'" oriU bo \be -~ 88'oIII8r
...pl. uol." all oond'l,onl aIf..llnc lb. .ampl..n Ih. ..m., iocludioc.ampliDI by MVTL Ao a .ul..al pootacliOD '" cl;eDlo.lb. public aDd _I.a., all nPD"- an .ubmil~d ..lb. CODlIdoalial p_It,
or cli.nlo, and aulllori&8lion (0;- ,..blocal;- of ",~_n", mocl- or n\.-d8 r.- «,.,8IdiAC our ..,.u io nMnM PODdiac our wrilleo ~,

35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA. IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE'(515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAIL mvtl@nevia.net

WE ARE AN EQUAL OPPORTUNITY EMPLOYER



'~"";
"iT. ;.-;;Y.. "~~qrM EM"S-EjR ;

Work Order I: 92-433
Account I: 030059JOHN MILLER

UNIVERSITY HYGI~IC LAB
900 E. GRAND WAU.ACE BLOO
DES K>INES IA 50319 8 Jan 1998Date Received:

METHOD AHALYZ8D ANALYSTRBSULTSANAL YTBSAMPLE DBSCRIPTION

II4S00NH3812-11-97

II4S00NH3B12-11-97

Sue

Sue
1640

148
Hitroaen. Ijeldahl

Hitroaen. ~nia
Lab N-ber: 91-812

5245

../~

aa/l:s .. N

114S00HH3BI2-18-97

114S00HH3EI2-18-97

Sue

Sue
594

112
Nitro,en. I:jeldahl

Nitrolen. ~nia

Lab N_ber: 9&-813

5246

8&/1:1

8&/KS as N

114S00NH3B12-11-t7

114S00NH3B12-11-97

Sue

Sue
60&
9&.0

Lab N18ber: 98-814

5247
Hitrolen. ~jeld&hl

Hitrolen. ~nia

as/~A
as/~A - N

114S00HR3812-18-97

114S00NH3B12-18-97

Sue

Sue
Nitrolen. ~Jeldahl

Nitrolen. ~nia

846

67.2
Lab NlI8ber: 9S-S1S

S248

q/~K
q/~K as N

114S00HR3EI2-11-97

114S00NH3B12-11-97

Sue

Sue
7S0

109

Lab NU8ber: 98-816

S249

Hitrosen. ~Jeld&hl

Hitrosen. ~nia

ag/l:&

ag/l:& &S N

II4S00NH3EI2-11-97

114S00NH3!12-11-97

Sue

Sue
1610

146
NitroSOR, ~jeldahl

Nitrosen, ~nia
Lab Huaber: 98-817

5250

q/l:&
q/~& ... N

II4S00HH3813-1a-97

II4S00NH3813-1a-97

Sue

Sue
Nitroccn. I:jeldahl

Nitrocen. ~nia

588
56.0

Lab Nu.ber: 98-818

S2S1

-alI:I

-a/KI &S N

II 4500"H3813-11-97

II 4500NH3EI3-11-97

S1Ie

Sue

1770

14.0
Lab N-ber: 91-819

S2S2
Hitrolen. I:jeldahl

Hitrolen. ~nia

-a:/K:1
-a:/K:1 a. M

114S00NH3B12-11-97

114S00NH3B12-11-97

Sue

Sue
SOl
75.6

Lab N_ber: 91-820

5253
Nitroaen. I:jeldahl

"itroaen. ~nia

q/l:&
q/l:, as N

114S00HH3B12-11-97

114S00HH3B12-11-97

Sue

Sue
770
75.6

Lab N18ber: 98-821

S2S4
Nitroaen. I:jeldahl

Nitroaen. ~nia

-S/1&
-S/I:& &8 N

II4S00KH3B12-18-97

II4S00NH3B12-18-97

Sue

Sue
997
89.6

Lab H_ber: 98-822

S2SS

Ki troaen , ~jeldahl

Kitroaen, ~nia
-a/J:&

as/J:& aa N

All data for this report ~s been approved by

MVTLruuanlftO \h. 8«uracy of tho Iy,., - on tho &ampl. .ubmiued f« Ioaliac It i. - s-ible for Mvn.toru_w \bat. wt-wt*&i.. - a ,-a,Iar_p. will be \be - - 181"'"
..8pl. .01... all coadItion. a/fectior t~. ...pl. 8ft t~. a_a, io.I"'or .a.pliDr by MVTL Aa a 8.t.al ~08 todiaDia. \IIa ,..blic ao"_I_. aU npor1a'" .ubaiti84..\be eoaJ\daDUai '-"1
or ClieD\a, an" a.thDri..tion ro.. ,..bli~tiocl of 'taw_nia, COIad...iDIIa «astnda r... «~- 19,- i8 .-n8d ~ , wriU8U ~

35 W.lINCOLN WAY. P. O. BOX 440 . NEVADA,IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382-5644
WATs (800) 362-0855 E-MAIL mvtl@nevia.net
WE ARE AN EQUAL OPPORTUNITYE.~t~te: 12 Jan 1998



¥~~~~ ~...~~t;;
,:':;'1['

MEMBER

Work Order #: 92-433
Account': 030059JOHN MIUB

UNI~SITY HYGIENIC LAB
900 E. GRAND WALLACE BLOO
DES ~INES IA 50319 Date Received: 8 Jan 1998

ANA1.YtW AHALYSTWBTHODRB8ULT8JJfALYTB8AJlPLE DBScalPTION

II 4S00~3B12-1a-97

II4S00NH3B12-1a-97

Sue

Sue
1200

134
Nitro,en. ~Jeldahl
Nitro,en. ~nia

Lab N~r: 98-823

5256

8&/1:&

8&/1:& a8 N

II4S00NH3BI2-11-97

II 4500NR3BI2-11-97

Sue

Sue
Nitrosen. I:jeldahl

Nitrosen. ~ia

6&6

7S.6
Lab "_bet: 9&-824

S2S7

q/~1
q/~1 - N

II4S00NH3812-11-97

II4S00NH3E12-11-97

Sue

Sue
1170

123
Nitrosen. ~eldahl
Nitrosen. ~i.

Lab N_ber: 91-82S

S2SS

-c/l:c

-c/l:c - N

II4S00HH3BI2-11-97

II4S00NR3E12-11-97

Sue
Sue

941

71.4
Nitro,en. ~eldahl
Nitro,en. ~nia

Lab N\8ber: 98-826

S260

-.:/1;&

8&/~& - N

II4S00NH3EI2-11-97

II4S00NH3EI2-la-97

Sue

Sue
1460

126
L.ab Nuaber: 98-827

S261

Hitrolen, (jeldahl

Hitrolen, ~nia

8&/l:s

8&/I:S aa N

114S00HH3£12-11-97

114S00HH3£12-11-97

Sue

Sue
11&0
113

Lab If-ber: 98-528

5262

Nitrolen. I.Jeldahl

Nitrosen, ~nia

88/~1
88/1:1 as N

II 4500KR3E12-11-97

114S00NB3E12-11-97

Sue

Sue

1660

134
Kltrolen, ~Jeld&hl

Kltrolen, ~Ia

Lab M-ber: 91-829

5263

-sf!:1

-sf!:1 .. N

II4S00HH3B12-11-9'

II4S00NR3B12-11-"

Sue

Sue
1300

118
Lab H_ber: 98-830

S264

Nitrolen. I:jeldahl

Nitrolen. ~nia

8&/1:1

8&/1:1 - N

114S00NH3E12-1&-97

114S00NH3E12-1&-97

Sue

Sue
112
92.4

Nitrolen, !:Jeldahl

Nitrolen, A880nia

Lab H\I8ber: 98-131

5265

-c:/~
8&/I.s: as N

114S00NH3B12-11-97

114S00NH3!12-11-97

Sue

Sue
714
53.2

Lab N-ber: 91-832

5266

Hitrosen, ~Jeldahl

Hitrosen, ~ni..
88/(.«
88/(.« - N

II4S00NR3BI2-11-91

II4S00NH3E12-11-91

Sue

Sue
1370
112

Mitro,en, (.jeldahl

Mitro,en, ~nia
Lab H-ber: 98-833

5267

../1:1

../1:1 ... N

All data for this report has been approved by

Page: 2

MvrL CU8l8ft- &he -KJ of the ADal,.il dODe M Lh. -pie it"" r.. ..lioc It iI - ~ for MvrL 10 -* !hat . tMt ..uI. obcaDod - . p8IticuI&r -pie .w be the - ADJ--
&8.,1. "D"'. oIl_ditioDI otrKtiDC t~. .aapl. on ill. -. iacI..di.. .aapIiDC~Y MvrL Ao. ...t..a) ,..-tioelodioDto. tba p..blic .84_1_. on npoo'- an .""'It~.. the -r"'Dtioi propertJ
of cli.Dto. end a..LhDriutiDII (0.- publi~tjon of ltato_Dto. caad .. ..- r.- ..,...,.., - "'- ;. -nM peadiAC - writtoD O,p.-l

35 W.lINCOLN WAY. P. O. BOX 440 . NEVADA, IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAIL mvtl@nevia.net
WE ARE AN EQUAL OPPORTUNITYEJW:HIdtYFJate: 12 Jan 1998



""',
~::~..

Work Order': 92-433
Account #: 030059JOfDIl MIUB

UNI~SITY HYGIa-lIC LAB
900 E. GRAND WALLACE BLOO
DES M)INES IA 50319 Date Received: 8 Jan 1998

SAMPLB DBScalPTION ANALYTB RBSULTI METHOD AMALYEBD ANALY8T

Lab H_ber: 9&-834
S168

Hitrolen. ~j-ldahl
Mitrol-n. ~ia

"'0
"'.4

II 4500HH3BI2-11-"

II 4500MH3EI2-.1-91
8-
Sue

../1:&

../1:8 a. N

Lab H_ber: 91-835

S269
610
11.2

Nitl'Osen. ~Jeldahl

Nitrosen. ~nia

II4S00HH3811-11-9'

II4S00HH3!11-11-9'

Sue

Sue
-c/1:c
"/~I a. H

Lab N~r: 91-536

5270
Nitro.en, ~Jeldahl
Nitro.en. ~ni.

1090

109

II 4500MH3EI2-11-97

II 4500MH3EI2-11-97

Sue

Sue
../~&

as/l:& a. N

Lab tf18ber: 98-837

5271

Nitro.en, ~jeldahl

Nltro.en, ~nia

1610

ISI

II 4500HH3!1~-11-t7

II 4500HH3!1~-1.-97

Sve

Sue
..~s

aa/Ks - N

Lab H.-her: 98-838

5272
Nltrolen. ~jeldahl

Nltrolen. ~nl.

1060

'72.1

II 4500NH3EI1-11-97

II 4500NH3EI2-11-97

Sue

Sue
../~s

8&/~S - N

Lab N1I8ber: 9a-839

S273
1340
137

II.500NH3B12-11-91

II.500NH3E12-11-91
"'trocen, I:jeldahl

"'trocen, ~j.

Sue

Sue
"/~I
-./1:1 a. N

Lab N~r: 9&-840

5274
Nitro.en. ~jelclahl

Nitro.en. ~ni.

S29

'S.6

114500""3812-11-"

II 4500NR3!J2-JI-91
Sue

Sue
../1;&
81/1;& a. If

Lab N-ber: 9&-141

S27S
1ft troaen, (Je ldahl

Nltro.en, ~nl.

1190

1S4

IICSOOMH3ZI2-1'-91

114S00MH3BI2-1'-91

8~e

Sue
8C/~
8&/~1 - N

Lab N_ber: 91-842

5276
Nitro.on. I:jeldahl

Nitrolon. ~i.

II ~SOONH3112-11-91

II ~SOONH3!12-11-91

126

liS

Sve

6uo
8&/1.1

-./1:1 a. N

Lab If_bel": 91-843

S277
Hltroaon. ~jelc1ahl

Hltroson, ~nla

641

104
II.SOOHH3111-11-91

II.SOOHH3E11-11-91

Sue

Sue
../~

q/l:& - N

Lab H_ber: 91-144

S271
Ht trosen, I:jeldahl

Httrolen, ~nt&

714

7S.6
116S00NH3ZI2-1'-97

114S00NH3ZI2-1'-97

Suo

Sue
../K:&

-s/K:& - N

Page: 3

NvrL,...,- ... ~ of... 8881,... - M ... -pie .-iue4 r. _Ii. It i8 - ~ r. NvrL 10 -- 1h8t. '- - . rilM ... - - .,--
...ple all_tioea alfoni.. tN ...pi..,. tM -', i..I"' pli"~J MVTL A.. ..t..I,.-ct- 1o.I_ta, tM p.Wic .84"""'_. aII..,..u... ..~iUed..IM-a...IiaI"-'J
or .Ii..u, 8ftd .utllaoil8tien ro.. publoato- of ta, _1Ui- or.- r.- or ~ - "porta .. .-nM ~ - writta. ~

35W.lINCOLN WAY. P. O. BOX 440 . NEVADA.IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAIL mvtl@nevia.net

WE ARE AN EQUAL OPPORTUNITYE~'~¥~te: 12 Jan 1998



,:Cj~
C$'. "

M EM BEA'"

Work Order I: 92-433
Account': 030059JOHN MI~

ltlIVERSITY HYGIffiIC LAB
900 E. GRAND WALLACE BLOO
DES ).DINES IA 50319 Date Received: 8 Jan 1998

AMALYZED AHALY8TMETHODRS8ULT8ANALYT!SAMPLB DBSCRIPTION

114S00NH3BI2-11-91

114S00KR3E12-11-91

Sue

Sue
44S
S6.0

Kitrosen. I:Jeldahl

Nitrosen, ~ni.
Lab H_ber: 98-845 8&/1:&

88/1:& .. K

114S00HH3BI2-11-91

114S00HH3EI2-11-91

Sue

Sue
1050
101

Nitroson. I:jeldahl

Nitroson. ~i.

Lab Jf18ber: 98-546

~2An

q/~
q/~ - N

II 4S00MH3Bl~-la-97

II 4S00MH3£1~-la-97

Sue

Sue
720
81.2

Nltrocen. I:jeldaJ11
Nitrosen. ~nia

Lab NU8ber: 9&-847 ~/I:&
8«/1:& - "

II CSOOMH3BI2-la-97

II CSOONH3EI2-1a-97

Sue

Sue
1010

16S
Nitrocen, Kjeldahl

Nitrocen, A~nia

Lab H-ber: 98-84&
~2A2

~/(a
84/1:1 &8 N

114S00NH3EI1-11-91

II4S00NH3EI1-11-91

Sue

Sue
1140

204
Nitro.en. I:jeldahl

Nitro.en. ~nia

Lab Nuaber: 98-849 ../~~

../I:~ as N

114S00NH3Bl]-11-97

114S00NH3E12-11-97

Sue

Sue
1640

lS4
Nitrosen. I:jeldahl

Nitrosen. ~nia
Lab Nuaber: 98-S50
~2R4

as/K&
as/~& .. N

114S00NH3B11-1&-97

114S00NH3E11-1&-97

Sue

Sue
669

109
Lab H1I8bcr: 91-&51 Nitrosen, ~jeldahl

Nitroc:en, ~i.
8&/1:1

8&/1:& - "

II 4500"83812-18-91

II 4S00HH3BI2-18-91

Sue

Sue
722
9S.2

Nltrosen. ~eldahl
Nitrosen. ~i.

Lab N18ber: 9&-852
52&6

8&/1&
8&/1.1 - N

II 4500KH3812-11-97

II 4500KH3812-11-97

Sue

Sue
1430

160
Mitl'Ocen. I:jeldahl
Mitrocen, ~nia

Lab Kimber: 9S-SS3
S1S7

8&/1:1

q/(1 a. H

114S00NH3B11-11-97

114S00NH3E11-11-97

suo

Sue
720
89.6

Nitro,en. (jeldahl

Nitro,en. ~nia
Lab N-ber: 98-SS4

S188

-at~
-atKa a8 K

114S00HH3EI1-1'-97

114S00NH3EI1-11-97

Sue

Sue
1190

lS7
Lab N_ber: 98-8SS

S2S9

Nitrolen, I.Jel4ahl
Nitro&en, ~nia

8&/1:&

8&/1:& - N

/\

All data for this report has been approved by ~~~~~~~{~~~~~ =-~

4Page:

MvrL ",_teeo the -KJ 0("'- ...1,.;. - on the lam'" ."b8IiLYd'" _liac IL i. - ~Ie far MVI1. 10 -- thaL. Wl lL obLaioed -. particWar -Pe.w ba \he..- GO &D, a&b8r
...ple "Die.. all ~DdiLiO1l' alfec\iDI Lbe ...ple an Lb. ._e, iDCI"diDI".pliDI by MVTL AI. .uw.a,.-&;oa IodMaLa, Lba p"blic .ad I_,.U npona... ."bmiL"'" tilecOGlideDLiai P"'p8rt,
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35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA,IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAIL mvtl@nevia.net

WEAREANEQUALOPPORTUNITYE~E~fEW1te: 12 Jan 1998



.,'.

M E MBE:R

Work Order #: 92-433
Account #: 030059JOHN MIUB

tI-ll~ITY HYGI&lIC LAB
900 E. GRAND WALLACE BLOO
DES ~INES IA 50319 8 Jan 1998Date Received:

AJfALYZBD ANALYSTWETHODRBSULTSSAMPLB DBSCRIPTION AJfALYTB

II4S00NH3B12-1'-91

II4S00NH3B12-1'-91

Sue

Sue
902
92.4

Nitro,en. J:jeldahl

Nitrolen. ~ni.

Lab K_ber: 9&-1.56

S290

../(1

../KI - N

II4S00NH3B12-Ia-97

114S00NH3B12-1a-97

Sue

Sue
479
S3.2

Nitro,en, I:jeldahl

Nitrolen, ~nia

Lab N_ber: 91-8S7

S291

as/l.l
as/(1 - N

II4S00NH3E12-11-97

II4S00NH3B12-11-97

Sue

Sue
1230

86.8
Lab N_ber: 98-858

5191

Nitro.en, I:jeldahl

Nitro.en, ~nia

q/1:1
81/1:1 - N

114S00NH3B11-11-97

II4S00NH3BI1-11-97

Sue

Sue
IS20

16&
Lab N_ber: 98-859

5293

Nitrolen. K:jeldahl

Nitrolen. ~nia

../~&

as/K:& a8 H

114S00HH3BI2-11-97

114S00HH3BI2-11-97

Sue

Sue
1960
lS7

Hitrolen. ljeldahl

Nitrolen. ~nia

Lab N\I8ber: 9&-860

S294

aa/Ks
aa/Ks a8 N

II 4S00NH381~-11-97

II 4S00NH3!1~-11-97

Sue

Sue
1900

182
Lab N-ber: 93-861

5295

Nitrocen, ~jeldahl

Nitrocen, ~nia

88/1:&

88/1:& - H

114S00NH3EI2-18-97

II 4500NH3B12-18-97

Rile

Bile

&6&
&1.2

Lab K\8ber: 98-862

5296

Nitrocen. (.jeldahl

Nitrocen. ~nia

8&/~
84/(1 aa H

Lab M-ber: 9&-863

5297

II 4500HH3EI2-11-91

II 4500NR3EI2-11-91

Sue

Sue
1620
190

Nitro.en, ~Jeldahl

Nitrolen, ~ni.

q/K:1
q~& - N

114S00NH3812-11-9'

114S00NH3812-11-9'

Sue

Sue
7S3
92.4

Lab N-ber: 9&-864
S29&

Nitrolen, I:jeldahl

Nitrolen, ~nia
8&/1:1

q/~1 &8 N

114S00HH3B12-11-97
114S00HH3812-11-'7

Sue

Sue
1480

160
Lab Nuaber: 98-865

5399
Nitrocen, ~jeldahl

Nitrocon, ~nia

8&/11
8&/KI .a N

114S00NH3B12-11-97

II 4S00NR3B12-11-97

Sue
Sue

1740

160

Lab N_ber: 9&-866

S300
Nitrolen, I:Jeldahl

Nitrolen, ~nla

../~

../1:1 .a H

All data for this report has been approved by

sPage:

MVrt.8"""'-1M , oltM 1,0;. dooe ~ tM lample .ubalit~ r.. laliac It ilDOt ~Ie ror Mvn.to -_liIat. lat _ult -- -. p8rtk\IlU 18m'" will bo 1M --- ~ 881--
..aple u."', oJl_ditiODo oIfoni., t'" ...ple ... tbe ._e, iDCludi., ...pl;., b, MVTL. A8. aut...1 , ioatodie.", tN public ..d ...,..1_, 011 npor18 ubaitl84.. ~~.UoJ..-r'1
olelie..., 8UlhoriutiDfl r.: publiC8ticMI ol , -uoiou or e.1I8d8 ~ or"""'" -.., iI _fwd ~Ddier our writ... .-l

35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA, IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382.5644
WATS (800) 362-0855 E-MAIL mvtl@nevia.net

WE ARE AN EQUAL OPPORTUNITY E~"f_te: 12 Jan 1998



:m-
MEMBER

Work Order I: 92-433
Account I: 030059JOHN NIUD

t!IIIVERSITY HYGI~IC LAB
900 E. GRAND WAU.ACE BLOO
DES N:>INES IA 50319 Date Received: 8 Jan 1998

SAMPLB DBSC.IPTION AHALYTI WBTHOD AJfALYZBD ANALYSTRB8ULTI

II4S00NH3812-11-91

II4S00NH3BI2-11-91

Lab If-ber: 9&-867

5301
Hif-ro,on,ljeldahl

Hitrolen. ~ni.

6&0
72.&

S\le

Sue

../1:.

-a/~. as N

95-565 1030

&1.1

114S00NH3EIJ-II-97

114S00NK3812-11-97

Lab N~r

S302
Nitro.en, ~jeldahl

Nitro&en, ~I.

Sue

Sue
../~

-./11 - N

Lab Jf~r: 9a-169

S303

10.50

126

114S00NH3Bll-II-97

114S00NH3Bll-11-97

Sue

Sue
lIitro.en, I.jeldahl

Nitro.en, A-.ia

~/I:.
8g/K& aa N

114S00NK3E13-la-91

II 4S00NK3EI3-1a-91

Lab H_ber: 9&-870

5304
Hitrolen. I:jeldahl

Nitrolon. ~nla

1140
20'7

Sue

Sue

8&/1:a

8&/1:1 as N

Lab "-bar: 9&-871
5305

Hitroaen. (jeldahl

Nitrosen. ~nia

60S

IS.

II 4500HH3811-11-91

114500NH3811-11-91

Sue

Sue
-a/Ka
-a/Ka a8 II

II 4500NH3!12-11-91

II 4500NH3!12-11-91

Lab Huaber: 9&-872

S306
Nitro.en. [Jeldahl
Nitro.en. ~ni.

456
75.6

Sue

Sue

../1:1

../1:1 a8 N

Lab H_ber: 91-173

5307
114S00HH3BI2-11-97

114S00NH3BI2-11-97

Sue

Sue
Nltro&en, I.jeldahl

Nltro,en, ~nla

&12
72.1

../~I

../~I .. N

91-874Lab H_ber

5308
Nitrosen. Ijeldahl

Nitrolen. ~ia

496

70.0

II 4500NH3811-11-91

(I 4500""3£11-18-91

Sue

Sue

~/~I../~ - N
Lab H-ber: 93-17S

~1SCJ

SOl

4'7.6

II.SOONH3811-11-97

II.SOOHH3E11-11-97

Sue

Sue
Ifitrocen. I:jeldahl
Nitro,en. ~ni.

~/I:&
../1:& - N

I)
All data for this report has been approved by ~~~~I1~ql~

Page: 6

MVTL -- ... _W8CJ ,... - .. lhe --pie iUe4 ,.. .IiOC II .. - ~ ,.. Mvn. Ie -- ~ . - -" - . .-.war .;I_1M - - .""
...pl. ..Iee. all_'iL aITec1i., LN ...,.. ale LII. '..', iKI"'.C...pli.. ~7 NVTL. Aa. ."L".' ~ ledie..."" p..blic .., --'-,.11 npGI1I'" ...""\84u 1M-IWA.1i8l,..,...,

or .Iioo.., ...4 ."~"LiOft oubI.mliOft Law_nla, _luoiOGI w..- r- w ~ - NPorto i8 -'-' ~""C - wriLIe.

35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA. IA 50201-0440
CHEMISTRY LAB PHONE (515) 382-5486 FAX (515) 382-3885
SOIL LAB PHONE (515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAIL mvtl@nevia.net

WEAREANEQUALOPPORTUNITYE~rI!A.te: 12 Jan 1998



MEMBER

SOIL ANALYSIS SUMMARY

Datel 11-13-98
Work Order II 91-1133

'rol Lab II 997115-245
fo Lab I. 991115-318

Suwry Tol 31159
UNIVIRSITY or IA BrGIIIIC LAB
JOHN KILLIR
9" K GRAND-WALLACK BLDG

DIS KOINIS , IA 51319

Salples CostFarlerSuples CostFarler

VALRUT CRill NATIOIAL 64 1,921.11

VORK ORDIR TOTAL --) 64 SeIP1e!BI $1,921.11

DO NOT PAY FROM THIS SUMMARY II
THIS IS NOT AN INVOICB II

An Invoice viII be Bent fro.

MYTL in Rev U11.

Y9.12 941115

(

Mvrl. CU no.e. ,he -~ of ,he I~,. dnn. on 'h. .ample ."bmi'~ rM leltiac .'11 DO' -,"10 rM MV11. to _Ia \ba' . lei' .-.It obWDed DO . ~"'Ot -pie wW be the -- ~ oaF otMr
...pl. "Die.. oJl tond,'oon. aIT.t'inc 'be .Dlnpl. .re ,he ..~e, IDtl"diDI ..~pl'DC by MVTL Aa. ."",.1 protectioa totlieD", ,be p"blic .Dd 011...1_. ./lrepeN ore ."blDi~"'.. ~ _fideD'ioi ptvpert1

of tlieD", .nd ."thDri_- ro.- p"bI,.., of n... tDDtlltliOGl 1r8tIa r.- M rocordiac - npooU it n00n8d ~~C ..., wrilleG .~

35 W. LINCOLN WAY. P. O. BOX 440 . NEVADA,IA 50201-0440
CHEMISTRY lAB PHONE (515) 382-5486 FAX (515) 382-3885
SOil lAB PHONE (515) 382-3084 FAX (515) 382-5644
WATS (800) 362-0855 E-MAil mvtl@nevia.net

WE ARE AN EQUAL OPPORTUNITY EMPLOYER



Walnut Creek National Wildlife Refuge Soli Sample ID and Collection Date Data

Date Collected
-

Site 10 Co,de

1~t- ,.
~~~ s

10-.
8-SeD ,

H~ ~
5 18 N

s~ 2O.

G

-- 1 8-Oct
18-0ct

~~-

_?-9--!:"_Q~

g.Q:~Q.~

~~~ 18-~ov

--1-~
~ ~~~v

18-Nov
-

19-0ct

Drobney
Soil Analysis-97

Sheet112/10/97: 2:18 PM



Walnut Creek National Wildlife Refuge Soli Sample ID and Collection Date Data 2

(

(.

Drobney
Soil Analysis-97

Sheet 112/10197: 2:18 PM



9

FY 1996 CONTAMINANT STUDY PRE - PROPOSAL

IA - COntaminant Problem Identification at Union
Slough National Wildlife Refuge

:I. TITLE

PROJECT CODE INDENTIFIER: 3N172B.2a. YEAR OF STUDY: 2 of 4

Region 3, Rock Island Field Office3. SUBMITTED BY:

PROPOSAL SUleDlARY:4.
The primary objective is to develop. alternative management
strategies to reduce the inputs of agricultural chemicals. The
potential strategies include diversion streams, nutrient
treatment wetlands, integrated pest management and precision
farming programs. Union Slough National Wildlife Refuge contains
2845 acres of wetland and upland habitats in the prairie pothole
region. The refuge is narrow and eight miles long. The wetland
habitats in the refuge are within two watersheds and are
surrounded by private row crop fields. Parts of the refuge are
not protected from direct upland run-off. Numerous agricultural
tile outlets and drainage ditches empty into the refuge. The
surface and subsurface water sources likely transport
agricultural chemicals to the refuge. There may be contaminated
groundwater inputs and air deposition of pesticides. The timing,
concentrations and effects from the contaminants are not known.
We will complete the Contaminants Problem Identification Manual
for this refuge during the winter of 1995/1996. The worksheet
format for the Manual will help us organize, prioritize and
report contaminant problems. We will continue to collect water
samples for chemical analysis according to the water quality
monitoring program set up in 1995. In addition, a water quality
study will be set up for newly 9reated treatment wetland and tile
drainage system that will discharge into the refuge starting in
1996. We will use biomarker methods to confirm if
organophosphate insecticides are transported to the refuge and
affect fish and wildlife. We will use two strategies to test for
biomarkers in birds. The first strategy includes the collection
of blood from fledgling wood ducks that are trapped as part of
refuge operations. The second strategy includes the collection
of brain tissue from passerine birds. The passerine birds (house
wrens and/or tree swallows) will be collected by mist netting and
within artificial nest boxes. Cultured juvenile bluegill will be
placed in cages at tributary inlets, run-off sites and reference
areas prior to insecticide application season for corn production
and livestock husbandry. Bluegill. will be removed every two
weeks for biomarker analysis. Microtechniques are available to
monitor ChE activity in large aquatic invertebrates. Biomarker
tests on aquatic invertebrates may be used in wetlands that do
not support fish.

Mike CoffeyPRINCIPAL INVESTIGATOR:5.
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Union Slough NWR6. REFUGE:

$89/750
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PROJECT CODE IDENTIFIER: 3N17
STUDY YEAR 2 OF 4

FY 1996 CONTAMINANT INVESTIGATION PROPOSAL

I. TITLE IA - Contaminant Problem Identification at Union
Slough National Wildlife Refuge

II. OBJECTIVES

A. MANAGEMENT OBJECTIVES

The
The primary objective is to develop alternative management
strategies to reduce the inputs of agricultural chemicals.
potential strategies include diversion streams, nutrient
treatment wetlands, integrated pest management and precision
farming programs.

B. TECHNICAL OBJECTIVES

The technical objectives are to 1) identify contaminant sources
and confirm contaminant problems related to surface water,
groundwater, air and biotic pathways; and 2) investigate the
function of a contaminant treatment wetland recently developed
for the refuge.

III. BACKGROUND and JUSTIFICATION

The Union Slough National Wildlife Refuge (Refuge) contains 2845
acres of wetland and upland habitats in the prairie pothole
region. The Refuge is narrow and eight miles long. The wetland
habitats in the Refuge are within two watersheds and are
surrounded by private row crop fields.

Parts of the Refuge are not protected from direct upland run-off.
Numerous agricultural tile outlets and drainage ditches empty
into it. The surface and subsurface water sources likely
transport agricultural chemicals and nutrients to the Refuge.
There may also be contaminated groundwater inputs and air
deposition of pesticides. The timing, concentrations and effects
from all sources have not yet been identified.

During a 1990 investigation, a 48-hour larval fathead minnow
bioassay resulted in 50% and 98% mortality to organisms exposed
to sediments from two of five agricultural outlets to the Refuge
(I). Analyses performed before and after completion of those
bioassays indicated that ammonia was the probable cause of that
acute mortality. The 1990 study and an earlier study also
identified somewhat elevated heavy metal concentrations in the
substrate.

In 1995, a water quality monitoring program at the Refuge was
initiated as part of this multi-year contaminants investigation
The monitoring program was integrated with a sediment transport
and water budget study by the U.S. Geological Survey (Enclosure
A) .
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We are concerned about nutrient loading and herbicide inputs
which have the potential to alter the structure and function of
wetlands. These alterations may deteriorate habitat quality for
waterfowl and other migratory birds.

Also, we want to determine whether insecticides are being
transported onto the Refuge and whether they are harming
migrating shorebirds, breeding grassland birds and waterfowl

IV. METHODS

The proposed 1996 field season includes three activities as
outlined below. The first activity involves organizing and
prioritizing potential contaminant problems by means of the BEST
Contaminants Problem Identification Manual. The other two
activities involve Refuge water and biomarker analyses to further
characterize and quantify agriculture-related inputs to the
Refuge and the threats they pose.

A. CONTAMINANTS PROBLEM IDENTIFICATION MANUAL

We will complete the Contaminants Problem Identification Manual
for this refuge during the winter of 1995/1996. There are many
sources, types of contaminants and pathways for Union Slough
National Wildlife Refuge. The worksheet format for the Manual
will help us organize, prioritize and report contaminant
problems. Guidance from the Manual and the BEST Detailed Plan
will be used to develop additional confirmatory sampling methods

The principle investigator for the contaminants investigation is
familiar with the Manual and has completed a Manual pilot study
for the National Biological Survey. Geographical Information
Systems (GIS) data are available for the refuge and GIS analysis
will help in the problem identification process.

B. WATER QUALITY MONITORING

In 1996, we will continue to collect water samples for chemical
analysis according to the water quality monitoring program set up
in 1995 (Enclosure B). In addition, a water quality study will
be set up for newly created treatment wetland and tile drainage
system that will discharge into the refuge starting in 1996
(Enclosure C).

c. BIOMARKER ANALYSIS

We elected to confirm insecticide inputs and injury to organisms
using biomarker (health index) methods. Biomarker analysis is
the preferred approach versus analytical chemistry to show if
insecticides are transported to the refuge. It is preferred
because insecticides may be difficult to detect by analytical
chemistry for two reasons. Insecticides are often present in the
system below analytical chemistry detection limits. They are
transported in pulses and break down quickly in water.
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Biomarkers or health effects may persist for up to a few weeks in
organisms after exposure to very low concentrations of
organophosphate compounds. The biomarker tests for this project
are considerably less expensive than analytical chemistry tests
and are sensitive to the insecticides used in the watershed.
We will monitor cholinesterase (ChE) activity in birds and
aquatic organisms such as fish and large invertebrates to
document injury to resources. Biomarker methods will also be
used to map the spatial distribution and timing of
organophosphate insecticide inputs to the refuge.

Limited biomarker data are available for passerines and aquatic
organisms. Therefore, the data from the biomarker analysis will
be used to calculate requisite sample sizes, power and minimum
detectable difference values. Power tests will estimate the
probability of correctly rejecting false null hypotheses.
Minimum detectable difference or accuracy tests will help us
place limits on the interpretations for the 1996 data.

Birds

We will use two strategies to test for biomarkers in birds. The
first strategy includes the collection of blood from fledgling
wood ducks that are trapped as part of refuge operations. The
second strategy includes the collection of brain tissue from
passerine birds. The passerine birds (house wrens and/or tree
swallows) will be collected by mist netting and within artificial

nest boxes.

The fluids and tissue will be a~alyzed by the National Wildlife
Health Center, Veterinary Services and Diagnostic Laboratories
for the States of Iowa and Illinois. The specimens will be
analyzed using the updated Ellman method.

A subset of the samples for ChE analysis will be split in the
field and replicates sent to quality assurance laboratories for

analysis.

Aquatic Organisms:

CUltured juvenile bluegill will be placed in cages at tributary
inlets, run-off sites and reference areas prior to insecticide
application season for corn production and livestock husbandry.
Bluegill will be removed every two weeks from the fish cages for
analysis. The bluegill will be randomly chosen. The fish will
be weighed and length measured. Water quality will be monitored

at the fish cages.

The specimens will be analyzed by researchers at the Department
of Animal Ecology at Iowa State University. Standard operating
procedures and quality assurance measures for the analysis are
outlined in Enclosure D. Enzyme reactivation procedures will be
used for additional quality assurance tests.
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Microtechniques are available to'monitor ChE activity in large
aquatic invertebrates. Biomarker tests on aquatic invertebrates
may be used in wetlands that do not support fish.

ROLES, RESPONSIBILITIES AND PARTNERSHIPSv.
ROLES/RESPONSIBILITIESA.

The principle investigators for this project are Refuge Manager
Barry Christenson (Union Slough National Wildlife Refuge) and
Contaminants Specialist Mike Coffey (Rock Island Field Office).

The Manual will be completed by Coffey. The water quality
monitoring program will be completed by refuge staff supported by

Coffey.
The bird biomarker survey will be completed by Coffey. The
aquatic organism biomarker survey will be completed by the
Department of Animal Ecology, Iowa State University.

interim and final reports will be completed byGIS analysis,
Coffey.

PARTNERSHIPSB.
There have been numerous partners (mostly State and Federal
resource agencies) over the past year used to support this
contaminants investigation. The contributions range from
periodic consultation concerning our methods and results to
continual field support for the collection of data.

VI. RANKING FACTORS

APPLICABILITY OF RESULTS TO MANAGEMENT ACTIONS/SOLUTIONSA.
The results of water quality monitoring and biomarker assessments
will be used to identify and prioritize contaminant inputs to the
Refuge and characterize the threat to its resources. On-Refuge
Remedial projects can then be developed for the priority sources.
Also, in return for accepting agricultural subsurface drainage to
the Refuge, the Manager has the latitude to require that adverse
water quality conditions be mediated at their source (see
attached Special Use Permit). Remedial measures may include
diversion streams, sediment retention basins, treatment wetlands
(Enclosure E), grass filter strips, buffer zones and intergrated

pest management (IPM) practices. Individually and collectively,
these practices can result in significant improvements to Refuge

water quality.

THREATS TO RESOURCESB.
We believe Refuge resource diversity and function are being



5

significantly degraded by inputs of agricultural pesticides and
nutrients, resulting in cultural eutrophication and, perhaps,
chemical toxicity to aquatic organisms. Hypereutrophic
conditions have produced ammonia which, in Refuge sediments, has
been shown to be toxic to aquatic life.

Migratory birds may also be at risk from insecticide poisoning
due to the proximity of the Refuge to crop fields and the volume
of agricultural drainage water entering it.

c. IMPACTS TO SERVICE TRUST RESOURCES

1. & 2. Biological Organization and Measurement of Contaminant
Effects

This multi-year contaminants investigation will evaluate impacts
to organism, population, community and ecosystem levels of
biological organization using several bioassessment methods. The
methods include analytical chemistry, toxicity tests, biomarkers,
community structure analysis and habitat modelling.

The contaminants of concern include highly toxic chemicals
(ammonia and insecticides) and chemicals that cause indirect
problems such as nutrients which can alter community structure

We plan to integrate analytical chemical data with the other
bioassessment methods to help show injury to organisms and
impacts to higher levels of biological organization. Biomarker
and toxicity tests will be the most useful methods to show direct
biological injury to aquatic life and wildlife from insecticides
and ammonia. Community structure analyses along with the
biological injury data will help describe the contaminant related
effects on populations, communities and ecosystems.

The populations and communities of the refuge ecosystem have
likely been altered by high productivity related to fertilizer
run-off and elimination of sensitive species from exposure to
ammonia and pesticides. The indirect contaminant problems
related to this may include shifts in benthic macroinvertebrate
populations and aquatic plant communities which in turn decrease
optimal habitat conditions for migratory birds.

3. « 4. Contaminant Sources and Pathways

Sampling plans for the contaminant investigation will be
developed for the primary purpose to identify sources and
pathways. This will be accomplished by using guidance from the
BEST Contaminants Problem Identification Manual. The data from
the sampling plan is also needed to prioritize remedial actions
to reduce non-point source pollution because there are numerous
sources and multiple pathways.



6

The sources include agricultural pesticides and fertilizer
products used for corn and soybean production. The pathways
include: secondary poisoning, livestock feed lots, subsurface
tile systems, surface water ditches and streams, run-off, aerial
application of agricultural chemicals and possibly groundwater.

D. PARTNERSHIP S

The partners from the scientific community are needed to help
collect a wide range and sufficient sample size of field data for
statistical analysis. The study is comprehensive and requires
more people and technical resources than the field offices have
available. This contaminants investigation is an integrated
ecosystem assessment. The study team needs to collect and
evaluate abiotic and biotic parameters simultaneously to
strengthen ecosystem level interpretations.

VII. SCHEDULE:

. Winter 1995/1996
Spring & Summer 1996
Spring & Summer 1996

. Winter 1996/1997

. . . . Summer 1997

BEST Manual review. . . .
Water quality studies. . .
OP biomarker analysis. . .
Analytical and GIS analysis
Reports. . . . . . . . . .

VIII. REPORTS, PUBLICATIONS AND PRESENTATIONS:

The Field Office will issue interim reports each year of the
project and the final report. University cooperators may present
the results of the fish biomarker study at scientific
conferences.

IX. OPERATIONAL COST ESTIMATES:

A. PREVIOUS OPERATIONAL EXPENDITURES

1995 $20,000

B. FY 1996

1 Personnel Costs

Rock Island Field Office. $29,250

10 days
25 days

. 5 days
25 days

[$4S0/day]
Manual Review. . . . . . . . . . .

Field Sampling. . . . . . . . . .

GIS Analysis. . . . . . . . . . .

Analysis, Interpretation and Reports

Union Slough National Wildlife Refuge:

. $7500Project Planning & Field Support
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. $3000Misc. Supplies and Shipping Costs2.
Non-PACF Analytical Costs for pesticide and Nutrient
Chemical Analysis:

3.

The University of Iowa Hygienic Laboratory will do all
of the water and sediment analysis because they can
analyze unpreserved samples immediately after
collection. This is critical for pesticide analysis.

°20 GOOy " 0 "

$1;_0,000
Refuge Water Quality Plan .

Treatment Wetland Monitoring

Other4.

Cooperative Agreements

$lO,OGOIowa State University, biomarker analysis.

$79,750Operational TOtals.
. $10,000Regional Office Overhead6.

FUTURE OPERATIONAL COSTSc..

$5'OfOOOContinue water ,quality studies and report writing.

ANALYTICAL COST ESTIMATES:x.
PREVIOUS ANALYTICAL COSTSA.

. $41,9001995

FY 1996B.
Listed above unqer non-PACF analytical costs

FUTURE ANALYTICAL COSTSc.

$25,000Water quality studies.

$89,750GRAND TOTAL OF REQUESTED FUNDS FY 1996
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XI. APPROVALS:
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Submitted by:
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Contaminants coordina~~~.~~-Reviewed by:
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SCIENTIFIC PEER REVIEW CHECK LIST
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Interim Report - Contaminants Investigation
Union Slough National Wildlife Refuge

DRAFT-1995
by Mike Coffey, Rock Island Field Office,

Rock Island, Illinois

Introduction

This interim report provides updated information for a multi-year
contaminants study at Union Slough National Wildlife Refuge. The study is
conducted by the U.S. Fish and Wildlife Service's Division of Environmental
Contaminants and Division of Refuges.

Study Area

Union Slough National Wildlife Refuge contains 2845 acres of wetland and
upland habitats in the prairie pothole region of north central Iowa. The
refuge is eight miles long. The wetland habitats in the refuge are within two
watersheds and are surrounded by private row crop fields.

Background

In 1990, a contaminants study indicated poor sediment quality conditions at
the refuge. Poor sediment quality was indicated by elevated ammonia
concentrations and some mortality in toxicity tests. The 1990 study and an
earlier study indicated slightly elevated concentrations of some heavy metals

in the substrate.

Parts of the refuge are not protected from direct upland run-off. Numerous
agricultural tile outlets and drainage ditches empty into the refuge. The
surface and subsurface water sources likely transport agricultural chemicals
to the refuge. There may be contaminated groundwater inputs and areal
deposition of pesticides. The timing, concentrations and effects from the

contaminants are not known.

We are investigating nutrient loading and herbicide inputs which have the
potential to alter the structure and function of wetlands. These alterations
may deteriorate habitat quality for migratory birds.

We also want to determine if insecticide chemicals are transported to the
refuge and if they harm migrating shorebirds, breeding grassland birds and

waterfowl.



Status

In 1995, we started a water quality monitoring program at the refuge as part
of the contaminants investigation (Appendix A). The monitoring program
was integrated with a sediment transport and water budget study by the
U.S. Geological Survey (Appendix B). The U.S. Geological Study was
supported by Ecosystem Management funds.

We are using Geographical Information Systems (GIS) methods to help with
the contaminants investigation. Water chemistry data from initial sampling
times are displayed in Figure 1 on a reclassified National Wetland Inventory

map.

We plan to start benthic macroinvertebrate and aquatic plant community
assessments later in 1995. A reconnaissance survey at a refuge wetland
protected from surface water chemical inputs yielded chorus frog tadpoles,
abundant fingernail clams, crawfish, leeches, dragonfly nymphs, damselfly
nymphs, chironomids, coleopterids and hemipterids.

In a separate permit action, a neighbor to the refuge will construct a
contaminant treatment wetland as part of agricultural tile drainage system
into the refuge (Appendix C). We will provide some technical support for the
treatment wetland and monitor water quality. The concept of a treatment
wetland is provided in a journal article in Appendix D.
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Water Quality Work Plan
Union Slough National Wildlife Refuge

DRAFT Version 2 - 1995 & 1996 Field Seasons
by Mike Coffey, Rock Island Field Office,

Rock Island, IL

This work plan is one in a series of work plans for field activities related to a
contaminants study at Union Slough National Wildlife Refuge.

Introduction

In 1995, staff from the U.S. Fish and Wildlife Refuge initiated a detailed
contaminants investigation at Union Slough National Wildlife Refuge.

The study was funded by the U.S. Fish and Wildlife Service's refuge-
contaminants program. The purpose of the refuge-contaminants program is
to describe contaminant problems and develop alternative management
strategies to reduce the impacts of pollution.

Goals and Objectives

The goal for the study is to identify contaminant sources and pollution-
related problems at Union Slough National Wildlife Refuge. Two objectives
to meet this goal are listed below.

Monitor water chemistry at the wetland habitats within the
refuge.

1

2 Characterize the contaminants in tile drainage effluent,
subsurface water discharge points, ditch and tributary inlets to
the refuge.

Methods

The methods include regular monitoring of water quality in the management
pools and periodic screening at water input points.

Regular Monitoring in Management Pools

Herbicide chemicals used for corn production and nutrients will be measured
at eight stations. The stations are located at the pool outlet points. Five of
the sampling stations correspond to stations established by the U.S.



Geological Survey (USGS) for a 1995 study to characterize sediment
transport and develop a water budget. Analysis for major ions and an
additional sampling station (Buffalo Creek bridge) will be added to our
schedule according to the USGS study sampling schedule.

Water samples will be collected monthly from mid March to mid November.
The schedule will change to weekly sampling from mid April to mid June for
the spring run-off season.

The water samples will be collected with a pole sampler placed at one foot
below the water surface or in the middle of the water column for depths less
than one foot. The samples will be forwarded to the University of Iowa
Hygienics laboratory for analysis according to the Chemical Data Acquisition
Plan (CDAP) (Table 1).

The collection bottle for the pole sampler will be decontaminated between
uses by rinsing three times with wetland water at the station to be sampled
followed by distilled water.

Water quality parameters will be noted at time of sampling with a Solomat8
multi-function meter. The water quality parameters include pH (units),
temperature (OC), conductivity (.uS) and turbidity (NTU).

Table 1. Chemical Data Acquisition Plan for Water, Union Slough National
Wildlife Refuge.

Analyte Method Preservation

Ammonia-nitrogen Phenate method Sulfuric acid

Nitrate-nitrogen Automated Cadmium reduction method Sulfuric acid

Phosphate-phosphorus Automated ascorbic acid method Sulfuric acid

Alachlor ELISA'

Atrazine ELISA Fresh

Metolachlor ELISA

Major ions2 ICP" Nitric acid

,
a
J

Enzyme-Linked Immunosorbent Assay
Calcium, magnesium and potassium
Induced Coupled Plasma Emission Spectroscopy
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A field data sheet will be completed at time of sampling. The information for
the data sheet includes weather, days since last storm event, flow direction,
water and substrate conditions (ie. aquatic plant blooms, muddy water, etc.).

Periodic Screening at Inlets

About a dozen primary water inlet points to refuge will be screened for water
chemistry in March, May, June, September. The inlets were selected by
resource managers and contaminant specialists because they represent the
important sources of water for the refuge wetlands.

These months were selected because two of the months correspond to the
schedule for the U.S. Geological Survey study (May and September) and all
four months represent the most likely maximum discharge times for
agricultural chemicals and nitrates.

A single grab sample will be collected from the outfall effluent and series of
grab samples along the length of the ditch inlets. Selected samples will be
analyzed for herbicides listed in the CDAP in addition to those used for
soybean production. Local agricultural businesses will provide information on
the popular brands of pre-emergent and post-emergent herbicides used for
soybean production in the watershed (eg. Prowl, Pursuit, Pinnacle and
Treflan). The selection of water samples for herbicide analysis will be based
on crop rotation schemes and the size of the drainage area for each refuge
inlet.

All of the water samples from the refuge inlets will be analyzed for nitrates.
All of the water samples from the ditches leading from confined livestock
operations will be analyzed for nitrates and ammonia.

Solomat8 meter readings and water depth will be collected at the inlet
sampling stations as mentioned above.

Data Analysis

Graphical and Geographical Information Systems (GIS) procedures will be
used to illustrate when, where and at what concentrations contaminants
enter and flow through the refuge.

The analytical data analyses will also include a combination of descriptive
procedures and tests for differences between distributions or means.
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Additional guidance for the statistical analysis of the water chemistry data
may be found in the U.S. Environmental Protection Agency's publication
entitled Statistical Methods for the Analysis of lake Water Quality Trends
(EPA# 841-R-93-003).

The water quality data will be compared to ecotoxicological bench mark
values in the "Gold Book" (EPA# 440/5-86-001) and Aquatic Toxicity
Information Retrieval Database (AOUIRE). This comparison will help
determine if the water quality parameters are within established criteria to
protect aquatic life.

Quality Assurance and Quality Control Plan

The Quality Assurance and Quality Control Plan (QAQCP) will include field
documentation, instrument calibration and additional sample analysis to
assess precision and accuracy.

The positions of the sampling stations will be taken with a Rockwell Precise
Positioning System unit (PPS). The PPS unit decodes the Department of
Defence selective availability error with the satellite signals.

The water quality meter will be calibrated when drift occurs or every four
months. The meter is calibrated with chemical standards using procedures
from the manufacturer.

Field samples for the QAQCP will include randomly selected samples for
chemIcal analysis. The QAQCP samples will include splitting water samples
from three sampling stations for herbicide and nutrient analysis. The QAQCP
samples will include three distilled water rinse blanks from the sampler bottle
for herbicide and nutrient analysis. Three water samples for the inexpensive
Enzyme-Linked Immunosorbent Assay (ELISA) herbicide analysis will also be

analyzed by high-pressure-liquid-chromatography.

Three sample duplicates, high and low standards for the nitrate and ammonia
ion selective electrode analysis or for HACH kit analysis will be submitted to
the contract laboratory to validate field procedures.
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Cost Structure per Year

Total CostAnalyte Cost per
Test

Total
Number 1

$1860
$1860
$1860
$1080
$6660
$3600
$3600
$ 810

124'
124'
124'
362
1483
244
244
9

$15
$15
$15
$30
$45
$150
$150
$90

Ammonia
Nitrate
Phosphates
Major ions
ELISA test
Herbicide "A"
Herbicide "B"
OAOCP

$21,330Total

9 monthly sampling times + 6 weekly sampling times X 8 stations
120 (+ 4 USGS sampling times X 1 station) = 124 samples

4 USGS sampling times X 9 stations = 36 samples2

3 Same as 1 above + 4below = 148 samples

4 2 sampling times (May & June) X
12 sampling points = 24 samples
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Proposal for Hydrologic Study

Background
Union Slough National Wildlife Refuge was created in the early 1940's with man-made

control structUrcs to establish a waterfowl nesting and habitat area. Wetlands are associated with

the slough. which is approximately 9 miles long and covers an area of about 2845 acres. The

slough watershed is about 18,000 acres and tile drainage systems also discharge into thc slough.

Control features in the middle areas of the slough regulate drainage and water flows both north

and south out of the slough. The boundary of the slough consists of mostly row crops.

Sedimcntation of the slough is diminishing the wetlands area and may be causing a

dcficicncy in the V:'arerfowl nesting and habitat. In response to the waterfowl nesting and habitat

deficiency, the U.S. Fish and Wildlife Service (USFWS) is beginning 8 water-quality and land-usc

study to develop 8 refuge restoration protection plan.

Purpose and Objectives

The purpose of the proposed study is to evaluate the present hydrologic conditions of the
Union Slough National Wildlife Refuge. Specific objectives of the study arc to:

(1) determine the amount of water, sediment, and selected chemical constituents

discharging from six selected study areas, and
(2) estimate a range for water residence time in selected areas of the slough.

Benefits of the Study

Knowledge of the water discharge. sediment and agrichemical inputs to selected areas,
and water residence time will provide useful in managing specific areas of Union Slough Refuge
for soil loss and water quality. Thc water discharge mCBJurements and sediment load portion of
the study will aid in identification of primary water and sediment source areas. By incorporating

water-quality sampling with the discharge measurements. tho load or mass of agrichemicals
discharging from a given area of the slough can be calculated for a solccted time. The water
residence time in the slough may be useful in estimating the length of time B mass of watcr with

large concentrations agrichemicals could remain in the slough and affect the ecosystem.
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Approach

In order to determine the watcr discharge and sediment and selected chemical constituent
loads in selected areas of the slough. six sites shown in figure 1 will be used to measure discharge
and collect sediment and water samples. Reconnaissance of the proposed sites is necessary to

insure suitability for meuuring discharge and collecting sediment. The six discharge

measurement and sediment collection sites divide the slough into six areas of study (fig. 1). Three
of the study arcu lie to the north of the Smith Pool divide and the remaining three areas to the

south. For each of the study areas, the water discharge and suspended sediment load in the water
will be determined. Selected chemical constituent data provided by the USFWS will be uscd with

discharge data to compute loads for selected constituents. Combining data from the six study
areas will allow differences in water discharge and sediment and selected chemical constituent

loads between the selected study areas to be, determined. The U.S. Geological Survey (USGS)
data base will be searched for information on ground-water wclls in the vicinity of the slough to

describe the hydrogeology.

Discharge meuurements and sediment collection by the USGS will occur and coincide
with USFWS water-quality sample collection in May and July. Since sediment load, relative
percentages of water input, and agrichemical runoff amountS potentially differ between nornlal
and high flows, one discharge mcuurement and sediment collection will occur during or shortly
after a rainfall event. An event of about 1 inch in late Mayor June, shortly after agrichemicaJ

application, is preferred and should be coordinated with USFWS water-quality sampling. After
evaluation of data by USGS and USFWS personnel. if further data collection is necessary and
water flow is adequate, one morc discharge measurement and sediment collection will coincide
with USFWS water-quality sampling in August or September.

Dividing the discharge by the volume of the water in the slough will provide a residence
time estimate for water in the slough. Residence times for both water flowing to the north and
south of the divide will be estimated. The volume of water in the slough will be calculated using
the area of the slough for a given water level using Geographical Infonnation System (GIS)

coverages and an average depth to the slough bottom. In Mayor June a boat or canoe and a

surveying measuring staff will be used to measure depth. Thc measured data will be entered into a
GIS data base and a volume for the given water level will bc calculated. A range of water

residence time estimates can be calculated usuming a unifom1 movement of the water mass

(piston flow).
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Deliverables and Timeframe

Table 1 shows a project schedule for USGS personnel. A reconnaissance of Union Slough

will introduce USGS field personnel to the study area as well as make sure proposed discharge

measurement and sediment sample collection loCations are suitable. Regularly scheduled

discharge measurements and sediment collections. will occur in May 8I1d July 8I1d, if appropriate,

in August or September. One high flow discharge measurement and sediment sampling will occur

in late Mayor June, p~ferably after a significant rainfall. All discharge measurements will be

accompanied by sediment collection 8I1d coordinated with USFWS water-quality sampling. if

possible. In Mayor June the depth to slough bottom from the water surface will be measured. All

collected data will be analyzed and the estimated water discharge, sediment and selected chemical

constituent loads. and slough water residence time for selected areas of the slough will be

documented in a letter report that will be delivered to USFWS in December, 1995.

Budget

TotalFY9S FY96

STAFFING

0 7,250- 2 Hydrologic Technicians (Field Work) 7.2S0

15,000. Hydrologilt (field wort, Pd. mJt.. data analysis, report) 8.000 7.000

1$0250 500- GIS Support

BXPBNSBS

. Travel 400400 0

. Vohiclc8 400400 0

. Sediment Analysis 1,2001200 0

TOTAL 7,500 IS,OOO17..s00
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Water Quality Work Plan
Union Slough National Wildlife Refuge

DRAFT Version 2 - 1995 & 1996 Field Seasons
by Mike Coffey, Rock Island Field Office,

Rock Island, IL

This work plan is one in a series of work plans for field activities related to a
contaminants study at Union Slough National Wildlife Refuge.

Introduction

In 1995, staff from the U.S. Fish and Wildlife Refuge initiated a detailed
contaminants investigation at Union Slough National Wildlife Refuge.

The study was funded by the U.S. Fish and Wildlife Service's refuge-
contaminants program. The purpose of the refuge-contaminants program is
to describe contaminant problems and develop alternative management
strategies to reduce the impacts of pollution.

Goals and Objectives

The goal for the study is to identify contaminant sources and pollution-
related problems at Union Slough National Wildlife Refuge. Two objectives
to meet this goal are listed below.

Monitor water chemistry at the wetland habitats within the

refuge.
1 .

2. Characterize the contaminants in tile drainage effluent,
subsurface water discharge points, ditch and tributary inlets to
the refuge.

Methods

The methods include regular monitoring of water quality in the management
pools and periodic screening at water input points.

Regular Monitoring in Management Pools

Herbicide chemicals used for corn production and nutrients will be measured
at eight stations. The stations are located at the pool outlet points. Five of
the sampling stations correspond to stations established by the U.S.



Geological Survey (USGS) for a 1995 study to characterize sediment
transport and develop a water budget. Analysis for major ions and an
additional sampling station (Buffalo Creek bridge) will be added to our
schedule according to the USGS study sampling schedule.

Water samples will be collected monthly from mid March to mid November.
The schedule will change to weekly sampling from mid April to mid June for
the spring run-off season.

The water samples will be collected with a pole sampler placed at one foot
below the water surface or in the middle of the water column for depths less
than one foot. The samples will be forwarded to the University of Iowa
Hygienics Laboratory for analysis according to the Chemical Data Acquisition
Plan (CDAP) (Table 1).

The collection bottle for the pole sampler will be decontaminated between
uses by rinsing three times with wetland water at the station to be sampled
followed by distilled water.

Water quality parameters will be noted at time of sampling with a Solomate
multi-function meter. The water quality parameters include pH (units),
temperature (DC), conductivity (pS) and turbidity (NT{/).

Table 1. Chemical Data Acquisition Plan for Water, Union Slough National
Wildlife Refuge.

Analyte Method Preservation

Ammonia-nitrogen Phenate method Sulfuric acid

Sulfuric acidNitrate-nitrogen Automated Cadmium reduction method

Phosphate-phosphorus Automated ascorbic acid method Sulfuric acid

ELISA'Alachlor Fresh

Atrazine ELISA

Metolachlor ELISA

Major ions2 ICp3 Nitric acid

2

I

Enzyme-Unked Immunosorbent Assay
Calcium, magnesium and potassium
Induced Coupled Plasma Emission Spectroscopy
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A field data sheet will be completed at time of sampling. The information for
the data sheet includes weather, days since last storm event, flow direction,
water and substrate conditions (ie. aquatic plant blooms, muddy water, etc.).

Periodic Screening at Inlets

About a dozen primary water inlet points to refuge will be screened for water
chemistry in March, May, June, September. The inlets were selected by
resource managers and contaminant specialists because they represent the
important sources of water for the refuge wetlands.

These months were selected because two of the months correspond to the
schedule for the U.S. Geological Survey study (May and September) and all
four months represent the most likely maximum discharge times for
agricultural chemicals and nitrates.

A single grab sample will be collected from the outfall effluent and series of
grab samples along the length of the ditch inlets. Selected samples will be
analyzed for herbicides listed in the CDAP in addition to those used for
soybean production. Local agricultural businesses will provide information on
the popular brands of pre-emergent and post-emergent herbicides used for
soybean production in the watershed (ego Prowl, Pursuit, Pinnacle and
Treflan). The selection of water samples for herbicide analysis will be based
on crop rotation schemes and the size of the drainage area for each refuge
inlet.

All of the water samples from the refuge inlets will be analyzed for nitrates.
All of the water samples from the ditches leading from confined livestock
operations will be analyzed for nitrates and ammonia.

Solomat. meter readings and water depth will be collected at the -'inlet
sampling stations as mentioned above.

Data Analysis

Graphical and Geographical Information Systems (GIS) procedures will be
used to illustrate when, where and at what concentrations contaminants
enter and flow through the refuge.

The analytical data analyses will also include a combination of descriptive
procedures and tests for differences between distributions or means.
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Additional guidance for the statistical analysis of the water chemistry data
may be found in the U.S. Environmental Protection Agency's publication
entitled Statistical Methods for the Analysis of lake Water Quality Trends
(EPA# 841-R-93-003).

The water quality data will be compared to ecotoxicological bench mark
values in the "Gold Book" (EPA# 440/5-86-001) and Aquatic Toxicity
Information Retrieval Database (AOUIRE). This comparison will help
determine if the water quality parameters are within established criteria to
protect aquatic life.

Quality Assurance and Quality Control Plan

The Quality Assurance and Quality Control Plan (QAQCP) will include field
documentation, instrument calibration and additional sample analysis to
assess precision and accuracy.

The positions of the sampling stations will be taken with a Rockwell Precise
Positioning System unit (PPS). The PPS unit decodes the Department of
Defence selective availability error with the satellite signals.

The water quality meter will be calibrated when drift occurs or every four
months. The meter is calibrated with chemical standards using procedures
from the manufacturer.

Field samples for the QAQCP will include randomly selected samples for
chemical analysis. The QAQCP samples will include splitting water samples
from three sampling stations for herbicide and nutrient analysis. The QAQCP
samples will include three distilled water rinse blanks from the sampler bottle
for herbicide and nutrient analysis. Three water samples for the inexpensive
Enzyme-Linked Immunosorbent Assay (ELISA) herbicide analysis will also be
analyzed by high-pressure-liquid-chromatography.

Three sample duplicates, high and low standards for the nitrate and ammonia
ion selective electrode analysis or for HACH kit analysis will be submitted to
the contract laboratory to validate field procedures.
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Cost Structure per Year

Analyte Cost per
Test

T otaf CostTotal
Number'

124'
1241
124'
362
1483
244
244
9

$15
$15
$15
$30
$45
$150
$150
$90

$1860
$1860
$1860
$1080
$6660
$3600
$3600
$810

Ammonia
Nitrate
Phosphates
Major ions
ELISA test
Herbicide" A"
Herbicide" B"
QAQCP

Total $21,330

1 9 monthly sampling times + 6 weekly sampling times X 8 stations =
120 (+ 4 USGS sampling times X 1 station) = 124 samples

2 4 USGS sampling times X 9 stations = 36 samples

3 Same as 1 above + 4below = 148 samples

4 2 sampling times (May & June) X
12 sampling points = 24 samples
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Union Slough Na~,onal Wlldllfe RefugeWilliam Goche ~ (Primary Permittee)

BACKGROUND

This ~t is iu~ U 8 result of an Applical1on for Secondary Use Pcrmit for off-site aariculturaJ
drainage aubmitted to the Union Slough National WIldlife Refuge in August 1994. On November 1,
1994, U.S.F. " W. IIsucd preliminary written approval for the S~ndary Use Pcnnit. During the
~riQj of ame since the Issuance at the prdiminuy approva11cttcr, the Applicant, hi, aUomcy, the
RefUle Manaaer and other U.S.P. &. W.S. pet1OMel have had m=1n,J and discussions and
~changed informauon rcgardin& me prDiKJsed content. and ~uircmenu of tJ\ij Peffl'lit. Ai pit! of

thil process, an Environmental Assessment and Compatibility Determination have been prepah".d ifld
approved by the U .S.P &. W.S.

This ~t it a ~t result, encomp-J-~~ and includes all of the information and data which hu
been pnx1uccd throulh the fOrcloln& p~s. Accordin&ly, all of the foregoing d~uments are to be
considered part of this pemlit as if they were fully set out herein.

PURPOSE

The P\Irp3Ie or this ~il Is:

To ~c and allow the Perm1ttce and their &genu, heirs, successors and assigns the privilcie
to con.truct and maintain an oCf-1i1e subsurface agricultural drainage system with Its outlet in
the Union Slough National Wildlife Refuge in accordance with the following general terms andconditions: .-

?~~ .' A ~rtion of the water drained through the drainage system will pall through anrr ~ anifiti&11y created :~:nJ desiened to serve as a pesticide and nitrogen sink.

The water draininl throuih the sYltem, as monito~ at chc outflow of the constructed
woodland ,hall not contain agricultural chemical., fel1iliurs, pesticidcs, in~ticides, or
fungicides at level. which will cause harm to any c:om~nent of the refuge ec.osystem.



The U .S.F. &:. W. is granted certain privileees to monitor and sample the inflow end

outflow of the drainage warer through the artificial wetland.

The application of agricultural chemicals, fertilizers and ~sticidcs within the
drainageshetJ served by the drainage system will be made in aCC(lrdance with
established pl~8 and, if necessary, in accordance with a professionally prepared
integrated crop management plan.

The U.S.F. &; W. will be provided with detailed infonnation re&aIdin& farm chemical,
feltiliur, and ~cide application in the drainageshed by the Permi~, his heirs.
successor. and uslgns.

GRANT OF PERMIT - LICENSE

Subj~t to the terms, condition. and rcquirementl to be fully set forth below, U.S.F. & W. hereby
grants unto William GOCohe, Mary a~he, wtUtam Ford, and Richard Ooehe, the present owncrs of
the land I~ted within the draiftageshed described by the survey identified as -Map 2. in the
Application for S~ndarY Usc PermJt (hereinafter -drainageshcdW]. their agcnts, heirs, successors
and auignl, a PermIt and Ucense to conStrUct and maintain a subsurface agricultural drainage tile
system with iu outJet in the Union Slough National Wildlife Refuge.

CONSTRUCTION OF SYSTEM

The drainage tile Iyatem permitted herein shall be constrUc~ in accordance with -PrOPJ~ Drain8ie
Plan B.. AltcmaUvc 2 .. Construction of a System UtiliziJ\g Drainqe Tile and a ConstrUcted Wetland
aJ a Filtradon Device- as il conwned in the Application for S~ndary Use Permit. -Illustration S.
refemxj to in laid ~tion shall be moolfied by this Ag~ent and Permit in accordance with the
construction diqram attached hereto u -ExhibIt A. which by mil reference is made part hereof.

The parties her8to specifically ~gnize that the drainage tile system described hcrein will be
constructcd during thc summer and fall or 199'. The System will not, however, b~me operational
until the constructed weiland 11 complctcd irt the Sprin& of 1996. Further, it is ~gnized by the
parties hereto that the 'conltructai wetland will not necessarily provide optimal filtration and sink
services durin, the 1996 crop Y5r.

RECIPROCAL GRANT OF PERMIT - LIC~SE

Subje(:t to the tennS, conditions and tr,quiremenu to be tully set ronh below, William G~he and
Mary Ocxhe, their agents, heirs, SUcceilOrI and assigns, hereby ~rant un[O the U.S.F. &. W.S.. a
Permit and Licenle to conduct research, monitor and sample water and vegetation at the constnJcted
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wetland filtration device. This Fmit and license shall include rights of ingress and egress to and
from the consQ'Uc~ wetland over and across the land of William and Mary Goche.

MONITORING AND SAMPLING

The Primary Permittee shaJl constnJct me wetland with a (£st pipe located in the tile outflowing from
the wetland. This test pipe shall be the Ic.::ation at which monitoring and sampling by U.S.P. &. W.S.
~rsonnel shall be made for drainage dilCharge ltandard pur]X)ses. U.S.F. &. W.S. personnel shall
also be permitted to monitor and sample water in the constructeA:! wetland for purJX>ses of comparison
to the discharge standud aamplin&.

REQUIRED AGRICULTURAL PRACTIC~ - FARM MANAGEMENT

For the duration of this Agreement, indudlng III renewals and extensions, all of the land located
within the drainagc&hed shall be farmed or manqed only in the manner a. may be permitted by mil
~t1on or any amendments hereto.

The primary goals and objectives of thiI section are twofold: to minimize or eliminate concentrations
of agricultural chemicals. ferti1izen, pesticides. insecticides or fungicides which may be contained in
the drainage water and which may be harmful EO the Union Slough National Wildlife Refuge
«-OlYltcm while at the lame time allowing for farming and management praoticea wirhin the
drainageshed which will provide for a reasonable investment backed return.

In funhering th~ goal. and objcc:t1va the U.S.F. & W.S. hereby encourages the use of oon-
~ni.tent herbicides which have~. or may be pre-approved by the U.S.P. &. W.S., for use on its
Refuges. Only in very limited circumstanCCJ to be set forth below, Ihall the U.S.P. &. W.S. ever
mandatOrily require the use of the prc-approv~ herbicide! in the drainageshed.

Initially, in Crop Years 1996 and 1997. the Pennit~8) shall be pennitr= to farm and manage the
drainagelhed in the manner generally described aI -Proposed Manaaement Plan, A., Alternative A -
Farm Managemenc Using the Pesticide PotenUa11.Dss [0 Le.achlng Matrlx,- Changes from the
chemical., pesticides and he.rblcldes therein described shall be permitted when the ~hemica1s,
~ticides or herbicides co be used arc &cneralIy promoted or advertised u being environmentally
friendly, Application of fenilizera durin& the crop year 1996 ,hall be made at rates which may be
dic~tcd by the resultS of soil teSting,

The relulU of the sampling and monJtorlnc of the drainage water passing throueh the constructa1
wetland In 1997 shaJl be used to determine the farming and mana&emenc practices for all subsequent
crop years.
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If the rcsul~ of the 1997 monitoring and sampling show discharees in excess of the discharge
standards (to be established in the following ~tion), but less than two times the discharge standMd
(for-a.ny-chemical.-fettiUl.e.r, hcrbicidc or pesticlde), the pennittee-ShalLbe allowed to modify their
farming and management practic:e.s on their own for the 1998 crop year. The mooificadons shall be
de.signed to eliminate the discharges which may be in excess of the standards. If, after the 1998 crop
year, thc ~ults of 1998 monitoring and sampling show any discharges in excess of the discharge
standards, the future farming and management pracdces in the dralnageshoo shall be directed by the
recommendations of a profe.uional integrated crop management specialist.

If the results of the 1997 monitorine and aampling show discharges in CX~ of twice the discharge
standard, future fanning and management practices in the draJnaicshed shall be directed by the
recommendations of an integrated crop management specialist.

The integrated crop management ~ialilt shall be provided with a copy of thiJ ~mit and the
discharge standards and goal. herein. The crop management plan pt~uced by the specialist shall be
designed to meet the discharge standards and goals. During the first crop year in which an integrated
crop management l~iaJist may be used, the choice and applicadon of chemicals, fertilizers,
pesticides and herbicide.! shall be made by the specialist from all available productS. If, during a year
in which integrat~ crop management i. used, the resulu of monitoring and sampling show discharge.
of herbicidea (only) in excess of the discharge standards, the integrated crop management speciaJist
shall use only Refuge pre-approved herbicides for the following year.

This sa:tion may be modified in wridng by me parties at any time during the life of this agr=mcnt.

AVERAGE ANNUALIZED DRAINAGE DISCHARGE STANDARDS AND GOALS

The U .S.P " W.S. has identlf1oo the following qricultural drainage contaminants which are of
s:~ifit concern to the Refuge as they relate to this permit:

Nutrients - Ammonia; Phosphates; Nitrates.

Herbicides -- All proiucts.

In~ticides .4 All PrOOuctt.

Fungicides .. All pi'OOucts.

With the assistance of U.S. P. &; W.S. water quality and conr.aminant personnel. Average Annua1i~
Di~har&,c StaJ1dards for each of the folelOinl ~ntamfnantS have b=n established.

j 0 0., \.So 0.1\.. Cl'-A~./'~.A
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Established Water Qua.lity Standard

C 0 NT .41tftN kNT~ . ,. ... ." . ... . .: :.
'Ii~~

0..1' PPM'Ammonia
Es~bli.hcd Wacct Quality Standard

-.OS PPM
-

It PPM Natural Background Concentration :
Dcce.rT!lined by LC~ data available in ~t scientific literature ~ :

Phosphates

Nitrate!

Herbicides
United States Fish & Wildlifc Service.
considers all insecdcides as biocidcs. .

iurA

tted)

In Se(:ticides

United States Pish &; Wildlife Service
considers all funlicldes as bi~id_es-Fungicides

I Parts Jx:r mtllion
.sz>

2 Inirial critcria v.ill u~ I PPM reco;qiliRI that fluctuations wlll ~ur due to changing
effici_ency of the constnlcred wetland. ThW standard may be subject to review and change. ' ¥-1~

The foregoing average annualized standards represent maximum ~iUed levels of di5(;harge a.5 may
be sampled or moni[Qr~ at the ~st pl~. The average annualize.d met.h<x1 of detennining levels of
discharge shall require sampling and monitOring of the discharge from the wetland at least thr= times
per year. The monitoring or sampling for each chemical, fertilizer, herbicide, pesticide shall f1r8t
~ur within two w~ks of application. The tWo additional samples or monitoring shall then cx::cur
thr= month. and lis months, ~tive1y, after the initial sampling or monitoring. The three
sampling or monitoring feaults ,hall then be averaged and the result shall be c:onsidcrcd the avcra&e

annualized standard.
The standards established by this ~tion are those to be used in conjunction with the Section entitla1
.Requircd Agricultural ~ticel - farm ManagcmentM and the S~tion entitled .Duration of PenniU

and Ucenscs..

PROVISION OF INFORMATION

Prior to March 1st of every year thil Permit and Agreement is in force and eff~t, the Primary
Permittee shall provide the U .S.F. & W.S. with a list of all chemicals, fertilizers, herbicides and
pesticides and estimated rates of application in the drainageshed for the corning crop year. The list
shalt be accompanied by a sketches or dnwlngs depicting the l(X,&uons of the various crops which

s
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~ J~~
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~

I'pb
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will be planted in the dmna&eshcd as well as a listing of the chemicals, fertilizers, herbicides and
p:stJcides which will be applied to ~ch crop.

Within two days before, or on the day of application of any chemical. fertilizer, herbicide or
pesticide. the Primary Permit~ shall further provide the V.S.P. &. W.S. wilh a confirmation of the
application including the rate and l~tion applIed.

The provision of information ~uircd by this ~tion i. to be used by the U.S.P. " W.S. for
monitoring, aampllng and ltudy pU~IeS.

RECORDING OF ABSTRACT OF ~T

Upon itS exeeution, the Primary Penninee shall cause 'att abstract of this dooumcnt to be rec=ord~ in
the Office of the Kossuth County R«order. Said abstract shalt describe the property l~ted In the
drainBleahoo.

DURATION OF PERMITS - LICENSFS

Unless termina~ by other provisions of this agreement, or by separate mutuAl agreement of the
panies heretO, the Permita and Ucen8e.t &ranCed herein shaJJ run for a five year Jeriod commencing
on ~h I, 1996 and ending on February 28. 2001. The Pennltl and licensea hcrcin shall
autOmatically be renewed for like ~~I or time pro"id~ all of the other terms and conditions of
thil Agr=ment are then being met.

If, at the expin.tion of any five year permit peri~1 the condition. of rhis permit are not then being
met, the U.S.P, " W,S. shall notify the Primary permlt=, h;i.a agent, heirs, BUCc;e&iOrS or assigns of
the noncompliance jn writinc at least forty-five (4~) days prior to the expiration of the five year term.
Such notification thaIl clearly .tate the sc:tion or sections of (hiJ agreement which arc not being
complied with by the ~rmittce(.).

In dte cue where luch a notice of noncompliance is prepared and served on the Primary Permit~ by
the U.S.P" W.S.. thc Permits and Ucenset herein granted shall automatiQ!ly be ~ewcd for a
pericxf of only one ycar. During laid one Yell period. the Permittee(s) shall work with the U.S.P &;
W.S., to achieve complian~.

It compliance il achieved du;rIng the one year ~oo, the agr=ment shall automatically renew for an
additional five year pericxf in the manner prcviously ltated. It' compUance Is not achieved during the
ope year ~c.s, thc U.S.F. AI; W.S. shall agaIn cause thc written notice of noneom~liMoe to be
served or deJlvcred u~n £he Primary Permittee in the lame manner and at the same time u is
previously lta~. U~n the service or delivery or the notice of noncompliance at the end of the one
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year perioo, this Aereement and the Permits and Licc;nscs herein eranted shall terminate and become

of no force or effect.

FE~

The f~ for the penniti and Licensea granted herein shall be $50.00 pcr year for the first five years.
Therrafter, the f~ chargcd for the Permits and Licenses herein shall be cslablishoj by the U.S.P. &.
W.S. for the next one year or five year perlOO (See Permit Duration S~lion) at the time this
ag~ment is renewed and exlendcd. The future yearly fees to be charg~ for the next period of
renewal or extension shall be in equal amounts. The maximum inc~ in fecs from the previously
set yearly fees to the newly set yearly (~s shall be no greater than the inflation rate over the previous

five year ~ricxi.

The paymentS requir~ hereunder ,hall be payable on a yearly buls on or before the 1st day of
March In each year.

GOVERNING LAW

This Agr=ment and the Pcrmita and Ucenses granted herein shall be eoverned by the laws of the
United States and the laws of the State of Iowa, where not preempted by the laWI of the United

State!.

Mary Gcx.heWilliam O~he, Primary Pcnnlttec

Richard O~he

William Ford
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standard operatin9 Procedure tor ~he DeteraiDa~ioD ot
CholiD..~er..e Activity iA B1u8ii11 (Leoomis macrochirul) 8cain

Ti..ue

IDtroduat1oD - Ju8tiflaatloDI.

Cholinesterase activity i8 a measure of the
..oun~/e~~ectiven.88 of cholinesterase in tissues.
Cho11nesterase 1s an essen~ial enzyme 1n the central and
per1phera1 nervous system6, which hydrolyzes ace~Y1Choline, a
primary neuro-transmitter. The de~erminatlon of cholinesterase
activity can be used as a biomarker to determine if organisms
have been expose4 ~o organophosphorus, or carbaaate insecticides,
since both types of in6ect1ci4es prlmary mode of ac~ion is the
inhibition of cho11nesterase ac~1viy.

A spectrophotoaetric assay u8ing a plate reader will be used
to determine cho1inasterase (ChE) act1vity in fish brain tissue
(Ell84n et al. 1961; Hill and Fleming ~982; Corvallis
Envlronmenta~ Research Laboratory 1987; The Institute for
Wildlife and Environmental Toxicology 1991). ChE activi~y 1-
determined rrom the result ot two reac~1ons occurring in the
assay .olution: ace~yl~h1ocholine hydrolysis and the
nucleophi1ic attack by the reagent. The assay solu~1on consists
of a portion or the bra1n sample (ChE enzyme), acetylthiocho11ne
(ATCH substrate), and 5,5-41tbiob1a(2-nitrobenzoic ac1d) (DTNB
reagent).

ATCH i8 an analoque of the natural ChE 8ub.trate,
ace~yl~ho~ine and the analogue has a aulrur a~om Wh1ch rep~ac8s
the ..teric o&r~en or acetylcholine. The tir.~ reaction is ~e
hydrolyai. or ATCH by ChE which proceed. a~ the aaas rate as C~
hydro1ysis or acetylcho~lne. Hydrolysis or ATCH results in the
roraotion of a negatively charged thiocho11ne complex and an
acetate ion.

The aecond reaction is the nucleophilic attack of the
thiocholine complex on DTNS, generatin9 a stable, yellow-colored
anion (S-thio-2-nitrobenzoate) which absorbs 119h~ strongly at
4~2 08. For every molecule ot ATCH hydrolyzed, approximately one
molecule of the anion is genera~ed. The rate ot foraat1on of the
yellow-colored anion can be measured and .ub5equen~ calculation.
can determine the ChE activity ror the sample.

1
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II. .aterial.

CbaaiaalaA.

1.
2.
3.
4.
5.
6.
7.

Acetylthiocholine iodide CATCH)
5,5-dith1obi.-2-n1~rob.nEoic acid (DTNB)
Sodium bicarbonate
Trizma 7.4 pH pre-set crystals
Triz.a 8.0 pH pre-set cryB~a~5
1..0 N HCl
~.O N NaCH

Bquip..ntB.

1.. spectrophotometer: e.g., automated kinetic
.icropl.~e reader, Molecular Deyicea corporation,
Thermo _ax in~errace~ with a desk top coaputer C8.V.
Zenith Z-386/20) loa~e~ with appropria~e sortware
pac~age to run spectrophotometer (e.q. Softaax).

Constant temperature water bath ..t a 2S8C.2.

3. Ice bucket and/or ice ches~.

Crushed ice.4.

s. Disposable test tubes (13xlOO am).

6. Multi-aliquot, variable volume pip.~te (e.g.,
Epp.ndor~ co8bit1p P1pette) with disposable t~ps 10
~l. SO ~l, 100 ~l and 1000 ~l (e.g., EFpendorr
co~.it.ip.).

Single aliquot, variable volume pipette, 10-1000 ~l
range, wi~h disposable ~ips.

7.

Vortex mixer8.

9. Magnetic stirrer and stir bars

pH meter and standards10.

96 multi-well micropla~e8, 8.g., Dynatech
Miorot:it:er.

1.1..

12. Analytical balance.

Volumetric flasks, 5-50 ml and 1000 ml.13.

Weigh boats, glass and. plastic.1..

2
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XXX. Preparation o~ buffer., reagent. and .ub.trat..

Nanopure or distilled water i8 used to mix solutions.
Bottle8 containing solutions are l~beled with chemical name,
date, and preparer's name. Solutions are prepared Accordinq to
the following procedures:

1'ri... 7.4 DB bUrr8r 8o1ut.iOft

1. Weiqh 7.589 Trizma 7.4 pre-..t crystal. in a gla..
weigh boa~ and transfer to a ~-liter volumetric
flask.

2. Make a complete transfer of chemical by rinsing the
wei~h boat with water.

3. Add vater until the volumetric flask is
approxi.ate~y 1/3 ru~l and shake until buffer is
dissolved.

4. Br1nq the volumetric flask to volume.

s. Check pH and adjus~ to pH 7.~ with HCl or MaOH.

6. Pour burfer solution into a labeled bottle and
.toro in the refrigerator C..C). Burfer solution
vill be 9°04 for one week.

'l'r1... 8.0 DR butter aolut12D

1. Weigh 8.029 Triza. 8.0 pre-set crystal. in a 9la.s
wei9h boat and ~ran8fer to a ~-liter vo~u.etric
rlask.

2. Make a co~plete transfer ot chemical by rinsing the

weigh boat with vater

3. Add water until the volumetric fl..k.is
approxima~ely 1/3 full and shake unti~ b~ffe~ 1.
dissolved.

4. Bring the volumentric flask to volume.

s. Check pH and adjust to pH 8.0 with HCl or NaOH.

6. Pour buffer sout1on into a labeled bottle and .tore
in the retri9CrGtor (4.C). Burrer solution vi11 be
good. tor one week.

3
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A'l'CB substrate

1. Wei9h 0.45129 ATCH in a qlass weiqh boat and
transfer to a 10 ml volumetric ~~a8x (make Q
complete transfer).

2. Fill ~he flask approximately 1/2 full and mix until
ATCH i. dissolved.

J. Brlnq the flask to volume.

4. Transfer to a labeled amber bottle and store in the
refrigerator C."C). Substrate solution vill be
good for 3 daY8.

DUB r.ageD~

1. Measure 50 mL of 7.4 trizma butter solution in a
9raduated cylinder.

3. Weigh 0.198g of DTN8 in a 91a88 weigh boat and
tran8~er to a labeled amber bot~l..

3. Make a complete transfer uslnq part of the meaaured
buffer so1utlon.

4. Weiqh 0.0759 sodium bicarbonate 1n a q1ass we1qh
boat and transfer to ~e same amber bot~le. A9ain,
make a complete transfer using part of the measured
but't'er solution.

5. Add the remaining buffer solution to the bottle and
mix un~il dissolved. Store in ~e re9rigerator
(C.C). Solution wi~~ be 9°od for 3 days.

1"9'. Analys1. proce4ure:

1. Turn on ice machine and water bath ~ 1 h prior to
analysis.

2. Place appropriate volume of Tri.ma 8 pH butfer in water
both. If Tri~mo is cold (4.C) ollov oppropriote ~i.e in
va~er bath for 1~ to come ~o ~empera~ure (2S.C).

J. Turn on the spectrophotometer (Thermo Max) and control
computer. Run the controling .o~tvare (double click the
sortaax icon). TUrn the 1ncUba~or on and set the
te.perature to 25- C under the control heading. Open the
appropriate rile (bgche) with the ana11sis parameters a.
l1sted below.
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A.
B.
c.
D.
E.
F.

wavelenqth: cas nm
run time: 2:00 JIlin
read int.erval; 7.
OD limit.: O.~OO OD
laCj t.ime: 0.00 8'
outo mix ON

Remove check standards trom liquid nitroqen freezer and
place in ico to thaw.

4.

5. Euthanize sample fish by .evering the spinal coluan.
R..ove brain tissue by cu~~in9 awAy the top or the skull,
..vering the optic nerves and then lirting out the
ti.sue. Keep the brain tissue in iced pH 7.4 Trizma
burrer until analy&is. Homogenize tissue in pH 7.4
Tri~aa bufrer with a motorized ter~on pe8tle and 918&5
tube. Dilute tissue homogenate using Trizma 7.4 pH to an
activity appropriate for the spectrophotoaeter (usually
zoO-rold). Record the fish size da~a on form '1 and the
ve19h~8 ot the brain ~issue and appropriate dilutions on
fora .2.

Prepare cholinesterase assay plate reader set-up form ('3)
indicating ~he po$itions o~ the vArious samples and check
.tan~ar~s and their re8pec~lve dilution factors.

6.

Mark microplate to indicate where particular sampl.. vill
be p1.aged.

7.

Pipette appropriate amounts ot reagent into each well for
.ach 4etera1nat1on to be perroraed. Place the DTNB and
A~CH on ice next to the ana1ys1s s~a~1on. A11 &a~ple8
should be Assayea 1n tr1p11ca~e.

8.

Volume. of reagents for the various vells are as follovs
(1.n 1'1) I

Blank ChE

170200Tr1cID8 8.0
~H

2020DTNB

F.n 7. vme 0 30

30 30ATCH

5
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Add compounds to wells in the order 8hovn in the table.
Once the ATCH ia added tho reaction b89ins. Imaediately
select reAd under the control headinq in the software.
The dr4wer will then open ror a tew seconds to allow tor
locking or the plate into place.

9.

10. Atter the ana~ys1s 1s complete, type in comment. on the
data .creen and eave the file under an appropr1ate name.
Print otr a hardcopy or the ti~8.

Check the data for any signs of error. Sampl.. with a
coefrioi.n~ of variance (CV) gre4ter then 10 , 8houl~ be
rerun. Also check if the check standards are in control.

Convert mOD output units into international units of
enzyae activity usin9 the following equation:

(((en.~e moD/min)-(blank moD/min»/lOOO) x 0.817 X dilution
~aa~or - (~.ol.8 ATCH hydrolYEed/ain) / 9caa tissue.

The above equation i. derived from Ellman at al. (1961).

RBJ'ERBHCB8

Corv-lli. Environmental Research Laboratory. 1987.
Cholinesterase determination procedure. wildlire ToxicOlogy
TeA. SOP No. 5.~.1. u.s. EPA, corv-1118, OK. 17 pp.

Ellman, G.L., K.D. Courtney, V. Andre., Jr., and R.M.
P..th.rs~one. 1961. A new and rapid colorimetric
determination a~ acetylcholinesterase ac~lv1~y.
Pharmacal. 7:88-95.

B1ochea.

Hill, E.F., and W.J. Fleming. 1982. Anticholinestera8e
poisoning o~ birds: rie1d monitoring and diagnoeiB o~
Acute poisonin9. Env1ron. Toxlcol. Chem. 1:27-38.

The In8titute for Wildlife and Environmental Toxlcoloqy. 1991
Cho11n..~.ra.e activity determination prooed~re. SOP No.
202-06-03. TXWET, C1em50n, SC. 7pp.
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Form No.1

CHOUNE8TERASE ASSAY FISH
SIZE DATA SHEET

Mass (g to
10.')

length
(mm)

Id. Number Length
(mm)

MaN (g to
10")

Id. Number

Initials:.



N0zE0u..

w~
~'w'w~
x

>
.,

tC!~
D

"'Z

!~W
a..

Z
w

:1«
00.
XU

e.0E;:,
z~ !§C) 

.

:>
~

R
-

Q
.a

e-
. 

.

0'i

-:-
'a-

5-.
=

1
-0

..2 
'0

- 
-

0_- g.~
I:=

~
,2 

'a
_C"0:8
~:~-0.
.r!e
~

I
E

 
--;-

g:~
t) 

":J 
-

~~.a+

"S
~

-
-a.Q
-

e
-

G
 

.

~
=

'i

'i~
io.-
"D

E
.,

-0.0
e.-
~

"'.2
~

-:E
rt'\~

---

N
C

R
A

C
-IS

U

.~;Ic

P
IO. .



(f)0z~LL. wS0.-
>

-
<

Q
..

(/)~

~
t&

7I
w

cn

iffi

~
~

~
~

z:J0%U

c(
m

C
..)

c
w

u..
~

:x:

Q
)

"D
-

E~C
/)

"S
.'S

.'3.'3."3."3..-::i
0000000
~

~
N

N
"'~

M

'E
~

~

~
~

~
~

~
~

~
aJaJaJO

w
u~



Enclosure E



~-ILt
MANAGEMENT- -WATERSHED

by Bob ~ Conb1bulbw WrlIer
; " ' ; ,

, ;,~CH like a string of pearls, Long

~,m,~Maineis d)e &st in
., . ,gem

Lake next, then Cross,

:Water entering

{of these pic-

m

runoff water comes from agriaJltw2J land,
10-15% from road ditches, 10-15% from
forests, 5- ~ &an ~ge rrea~ pianu,
2-4% han individual septic sygems and up
to ~ han new resideJ1(ial oonstnK:tM:>n.

For years, NRCS has been helping
landowners develop and apply ~-
(joo plans 00 ~ ci ~ bOO. ~ ~
soil ~ ~ to an a(:(:eptable minimum, -

says David Tingley, NRCS District
ConservationiSt at FOIt Kent ~ fann-
eJS are doing a good ;>b JXaeaing d)ejr .DI
00se and going a kx1g way rawarm helping
water quality.

-But, - Tingley OOfUinues, -despite all

d1e prddicrs d1at f3rmeIs apply, ~ W31er
d1at finaDy Iea~ d)ejr ~ wiD d. have
some little residue of soil sediment, plant
nutrients and rx&>ty d1emDLcd1a1 were

used to beat~ NSCS is designed:to

removed1e5e~d1at~aherwise
~ poDutants ~ -

. ,~~aIge2~
i't-~~\~1e(.fl ' .,~,' .'~ quality ,in long,

::~nri' """"I indMduaIsaJxi
".':'~:~~:. groo~ to

f(XIIl'~'Tm'.Ri\'a'OJajn c:l ~ Water. . "~".'
.~,ty:~ation..:Joined by the St.
J~:~~~ ~~ ~ ~ &
De~~:Op~~~;G9~CU~C&D). me two
~~~,~ ~;~ d1e quality

The S ystan SdIb. SCraim aI¥I ~

~

.~~;tf.:ro <:rean~~ Jakrs. ~
one ~ore~cer:r1 jj;a ~'t>e addressed.

11m'~ led -w~ ~ekII:menI
by r:lie Natural Resources Conservation

Service (NiCS), formerly the Soil
ConservaQ1 Service (~), d a w1ique fil-
tering ~ fa dean up die rod water.
The patented system, the brainchild of
Robert Wez1grZynek. ~ ~ <Aa¥>,
Maine, ~ designed to remove plant nutri-
~ arvj sediment ~g in die Water
d1at rum cif &nn Ia1Ki It ~ ailed ~
aM ~ ~ S~.~.

~~~~aM$lain,.
ing abitm d wetlandS ~d)e aa:eIer3ted. : ~
bioIogk21 filtering aJ1d 1)reakOOWri prind-

~cl~~~.~
WengIzynek.,

Theeft"eaiVel~dtbe8rStfive. SY5-
term ~~11ed &anl~to 1m in Maine. "

by ~ NRCS bas beer,1 ~~ tagIng.
Over 90 percent d ~~ us and
~~ ~ ~. ~ during an
monitored stonDSin_:~e.~g. summer
andfaD. ::;.:_,"~..." .

Wengrzynek aM':~ ~ 5ygfmS

have application f6i:'~tment of urban
SIIan ~ and ~ . fn:m IiYes:ock coo-

~ areas wkh: l.ii!)e nYXfI~ ~.Wanla..J~ .

"",""" '.

. About 9~~'~'(f;, ~~t:.1..;,;.::(pota-roes beiI1g ~ ~~,~ :- :~ iIm

la1g aIxi Q(8 ~q~ ~ d1at
-,.,," .about 7006 d the . ph~~ c3Jried by

,,:,~;t~~::'~~i:. .

~arel3ilaOOk>ead1spcd6c*.
however, each system contains gener3l
design standards and five ~ic ~~ . c

~ systeIm are kx:ated at ~ edge d
a &rm, where ~ WdIer is direcrfd b
into a heavy sediment 00sin, ~ ~
sivdy aatm a 1eveI ~ fike1' #rip; ~ a
~ wedarxI, ~ a deep wartt pxd
atKi finally aat& a ~ filler SIdl as a
~ or a ~ (X' wooded ~befae
entering ~ a oabD3l Jake (X' ~

\;

Heavjer soil am <Xganic matter:. ~
~ setde oot in ~ first basin. Tyf*:2Dy ,
rhese basins are aOOJt 50' to (Jy Joog ~

the sq>e) wiIh an 8' bcx-
I Ian widd1 aOO ~ 4' to

5' deep-
The basin is large

I enough to hold runoff
from lighter rains.
However. when runoff
from heavier J2ins fills,

atKioyeJflows,dleOOsin.
the water spills onto a

level grass filter strip.
Hee, further seIding atKi

6Itering of finer pGUticIes
lakes place as the water
spreads a~ rite grass.

Next, the water

enters a constructed

[and and Wdter10 . MaYJune 1995 .
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MANAGEMENTWATERSHED

wetland where it moves slowly
through a stand of cattails or other

water-loving plants. Miaoorganisms
thriving among the plant roots fwther
remove nutrients and other pollutants.

Upon leaving the wetland, the
water, and whatever sediments, nutri-
ents or chemicals it is still carrying,
enters a pond 8 to 12 feet deep.
Stocked widt freshwater mussels (filter

feeders) and miru1OWS d1at are native

to the watershed, the pond is essen-

tially a .living filter" that effectively

removes remaining n~ and fine
sediJDeIUS.:

Each m~filters about 10-12
g.1ll~ of~~~i~to .
Wer1gr"LYnek:: ~'a~ble, .

dean and«ooaDk~pp1yof.freshwater
~ to sIock-ht ~~!~ 'says. "bas
added a dim~:d bidogical beabDen1
neverCOl~bfiore.. .

Rarely, and then only during extra
heavy rain storiiis;~. Water .ever drain
fIaI1 the ~ : ~ k (k)eS, it dI2ins
a~ thefinal~~irig- filter SIrip.

.;. c. ..,~ :;,;

FoodogtheBiJI

.
to. start installing NSC$'s came when .jh~..,
Aro<>StockSoiland Water ConsefvatloDi,. ..' ,.~
~ ()bIaiJJed an $85,00> fr{)(n~7:grant,. ,. c
Maine State Soil and Water Cooimis..;ioQ;;
~ is used to supplement a ~waf.is:
quality 75% cost share paymelit.:bY the
USDA Agricultural Stabilization and
CooserV3tioo Servk-e ~).

~th these fundS available;~reIateS
T~ey, "we looked around for the best
~e kxations for sum systems~ theI1
~tted d1e landowners. MCQ ~. WiDing
to give up ~ use of a few aces dlandfor'

the~andagreetoanyonmini-
mum maintenance while the ~ costsare ~ by SOOleOOe~. They 00 . ~ as

good ~ as d1eir ~ in cleaning up~
Ir lI WA.a1 water. .

. . . Since nxxJeY fa ~ring is ~
only one CX two NSCS can be ~~
year. Thus far, 10 have been~.While 6
areplaru\ed in the next few yeaIS.'

Tingley points out that not ~ronoff
water from cropland has to be filtered.
.WIth the number of systems already
installed, plus d1e high priority ones being
planned, we should be treating enough
runoff to maintain an acceptable level of
water quality in ~ lake. It would oct be
economical to pass all runoff through an

~.'

sites of the installations is another benefit

-from a NSCS; BlackducksandmalJards
have nested at all sites in ~; Herons,

bitttms ~ kingfishers feed on minnows

aOO ~ in the pond$. Racx:oon and mink

eat aquatic life, dlus haIVesIjng nutrienlS.

:.'W~fran the ~ ~ an gxoo.

times be used as a water :supply for live-

stOCk, fire prttettion, and chemical spray.
In ~ cases, f3ID1etS can sell minnows for

00itfisb;.
CertIinIy: the FISh River (]1ain ci lakes

Water Quality ~ is mum enroJr-
aged by dte 5UCX:es$ful remO\'"dI ci pollUtanIS
by NSCS; AJd¥)ugb diffia11i to qiJan[ify, it ~

hoped that NSCS installations will reverse

dteJong tfIm cleretmtion of-water quality

in the Jakes d1a1 redu~ d1eir aara~-
f~,~: .

- NSCS~appealS to bea. practical and

eco:nOffik alternative for achieVing maxi-

mum redUction of phosphorus ~ sedi-

menIS in runoff water dlus praeaing aquat-
ic re&)Wt:es. The system, wid) appropriate
design dJanges, offers an effective medxxi

of removjng nitrates, ammonia nitrogen,
organic matter and bacteria as well as p~

phorus and sediment UIW
For more infO171latton. contact RobeI1

Wengrzynek, NRCS, 5 Godfrey Drive,
Orono, ME 04473, (207)866- 7241. Or

contaa David 7JngJey, ~ !Xi MIl1&!l St.,

FortKenl, ME 04743, (207)834-3311.Everyone Pleased

NSCS's are a proven conservation
device that have removed ~ and more of

sediment, nutrient and chemk21 poUutants
from water running off farm lands.
Improved and diverse wildlife habitat at the

I.andand~

Construction costs of dle NSCS have

varied £ran $14,<XX> to $38,(XX), depending
on dle site d dle hti!a:JJ;L~ dle sitt <i me

watershed and dle ~ <i runoff to be,

treated..
Theamwer to dle quesIion -wIX> (»ys

for sud1 ~ leans heavily towarW the
questiorl. ~~. The Janck>wner,
on ~ land dle ~ are ~ has
done all he can by applying appropriate
oonseIvatioo pra~ aOO following soond

feJtility aOO pes management prdaices.
Benefits £ran instII1ing a ~ to dean

up dle nmoff acaue largely to 001eIS 00wrr

Sb'ean1 who use or enjoy dle water. Yet,

some might say, "The fanner should pay

bec2use he ~ the one who causes the pr0b-

lem in the ~ place."
David Musselman, NRCS State

Conservationist, Orono, Maine, says this

question ~ best answered when all seg-

ments of dle public willingly worlc together.

.( am pleased to see how all have cooperat-

ed, and done what they could, (0 help dean
up the lakes. We all enjoy dean water and

are willing to do our part to make it that

way,.
The fnst major break in finding money

May/june 1995 . 11



nn.T~.'~ Everett Wilson

.~'.. 01/02/200310:32 AM
~ ..

To: Frank Horvath/R3/FWS/DOI@FWS
cc: Kenneth Seeley/ARUR9/FWS/OOI@FWS. Lynn M

Lewis/R3/FWS/OOI@FWS
Subject: Re: Communications with Ooo!ijJ

Frank:

The guidance that has been given is that any FORMAL communication with 000 must go through the
Asst. Secretary. We interpret formal communication to be letters stating Service and/or 001 positions on
issues with 000. No one seems to know what percipitated this issue or if it was just a general complaint
from 000. Clint Riley, is the person giving guidance on this issue, his pledge is to get the letters through
the Asst. Secretaries Office as quickly as possible. I doubt that the Asst. Secretary or even our own
Directorate have any idea how much communication the Regions and Field Offices have with 000 on
these issues, but I am sure that they will quickly come to understand the volume.

Everett F. Wilson
Frank Horvath

Frank Horvath

01/02/200310:47 AM

To: Everett Wilson/ARUR9/FWS/DOI@FWS. Kenneth
Seeley/ ARUR9/FW S/DOI@FWS

cc: Lynn M Lewis/R3/FWS/DOI@FWS
Subject: Re: Communications with DoD

..

Ev, Ken - Do you have any better read on this issue than before the holidays? We have several field
offices and an NPL: site which have become accustom to dealing directly with our 000 and DOA
counterparts on heretofore local issues. If no clear guidance is likely within relevant timeframes (aka a
timeframe in which we have an opportunity to get ourselves cross-wise with the 001 policy). do you have
any words of wisdom about actions which would minimize the impacts of our foibles?

We have a ES Field Office Supervisor meeting coming up next week and this question will be raised then
-- I would like to give them the best answer possible.

Thanks
Frank- Forwarded by Frank Horvath/R3/FWS/DOI on 01/02/2003 09:17 AM

Michael Coffey

12/26/200201:07 PM

To: Richard C Nelson/R3/FWS/DOI@FWS
cc: Frank Horvath/R3/FWS/DOI@FWS. Kevin de la

Bruere/R3/FWS/DOI@FWS
Subject: Re: Communications with DaD

I have read thru all of the recent msgs on the subject. I did not walk away with clear instructions on how to
proceed. I interpret that it is ok to continue business as usual in dealing with the USACOE for CERCLA
clean up at Formerly Used Defense Sites (FUDS) and for water resource projects. I interpret that it is ok
to deal directly with the Department of the Army (DoA) over Section 7 consultation and migratory bird
issues. I understand that we should direct our communications with DoA over CERCLA issues through
DOl (ie. Rick -> Lynn/Frank ->RD?). This leaves me with the following questions for our CERCLA related
high DoD contact rate activities:

1) How should we proceed with the Savanna Army Depot, IL SMART Team participation? We are a
charter member of the SMART Team which was formed to deal with CERCLA clean up issues and
transfer property to NWRS. The Team is led by and contains many DoA types including staffers to Asst.
Sec. of DoA. This typically involves e-mails, conference calls and meetings with little letterhead
correspondences. Do we not communication with them except through letter via DOl?

2) We have two sites with heavy BTAG involvement directly with DoA (Rock Island Arsenal, IL and Iowa



Army Ammunition Plant, .lA). Both sites have an ESA Section 7 driver and consultation component. Do
we not communication with them except through letter via DOl?

Thanks,
Mike



DEC ID# 973<XX>6 Walnut Creek NWR Investigation

We still cannot offer a final report at this time. We attached some correspondence and related
project status information for your infonnation. Note, that the 1261 funding for this project
was a cost share for a much larger investigation by the Iowa Geological Survey that was
ultimately funded by the U.S. Environmental Protection Agency (USEPA). A fmal report will
be issued to my understanding no later than next year. We ask for a variance in the
perfonnance scores as we wait for USEPA and the State to issue the fmal report. We plan to
issue a letter report after the final USEP A report. available to the refuge manager with any
relevant management recommendations.

~
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FY 1996 Contaminant Study Pre-proposal

ST1JDY TXTLB: IA-ImDacts of imDroved biotic health of the watershed on
Walnut Creek in Walnut Creek National Wildlife RefuQe

YBAR 01' ST1JDY: -1- of -L. 2b. PROJBCT CODE XDBNTXI'XBR.: 3N19

1

2a

Reaion 3. Rock Island Field OfficeSUBMITTBD BY:3.

PROPOSAL SOMHARY:4.

Walnut Creek NWR, in central Iowa, is converting 8000 plus acres
of agricultural land back to native prairie/savanna. We are
offered a unique opportunity to monitor and assess water quality
improvements in a stream and its tributaries as land use practices
in the immediate area change drastically. In conjunction with a
Section 319 monitoring study, currently being conducted by the
Iowa Geological Survey Bureau, USGS and the refuge, we propose to
continue to monitor changes in the biodiversity of the refuge,
both aquatic and terrestrial, over a four year period. This
proposal is a continuation of a study funded and initiated during
FY95. The study will include tissue, water, sediment and soil
samples for residue analysis to determine if a long term benefit
may be observed during and immediately following a land use
change. This project may be used to support the concept of
ecosystem management on other refuges.

5 PR:INC:IPAL :INVBST:IGATOR: Tracv A. Coceland

REFUGB (if applicable): Walnut Creek National wildlife Refuae6.

39.600.00
Total

FtmDXNG REQUESTED: 39.600.00
Operational

7. + - ., -
Analytical

FUNDING SOURCB (8) : X
Refuges

8.
OtherEcological

Services

9. ANALYTICAL SUPPORT RBQUIRBMBNTS:
(Include both Field Office and PACF analytical costs) analysis is to be
conducted by the Iowa Hygienic Lab (water) and a state veterinary health
lab (blood)

Total
Cost

Type of Samples Number of
Samples

Estimated AnalYtical Costs
(OrCfanic) (InorCfanic)

5.60028 5.600

500 500

water,

hl""",A'
~~~-ci"

20

10. NON-ROUTINE CHBKICAL ANALYSBS: xx
NoYes

7/1119 j--
l::I""~

].].. APPROVED:



I. STtmy TITLB

IA-Impacts of improved biotic health of the watershed on Walnut Creek
in Walnut Creek National Wildlife Refuge

OBJBCTIVBII.

Management Objective(s)A.

To determine, over a four year period, if the biodiversity and biotic
health of Walnut Creek improves while the surrounding agricultural
land is converted back to its native prairie/savanna vegetation.

Technical Objective(s):B.

To determine 1) if aquatic macroinvertebrate and lepidopteran
biodiversity increases as a result of decreased use of pesticides,
2) if Indiana bats are undergoing cholinesterase inhibiting stress,
by use of a surrogate bat species, and 3) if water quality of five
intermittent tributaries, composing the watershed, improves.

BACKGROUND and JUSTZPZCATZONXII.

The current emphasis of Walnut Creek National wildlife Refuge is the
conversion of acquired cropland back to native prairie and savanna.
The refuge will consist of 8,654 acres, once acquisition is complete,
and is currently comprised of over 5,000 acres.

Walnut Creek runs roughly northwest to southeast through the refuge.
The Iowa Geological Survey Bureau (IGSB) initiated a Clean Water Act
Section 319 study of this water body in 1995. This state project has
established two streamflow/sediment U.S. Geological Survey (USGS)
gaging stations along Walnut Creek and one along Squaw Creek. Water
quality, including herbicide monitoring, nutrient loading, fecal
coliform levels, dissolved oxygen, pH and other parameters, are being
monitored in Walnut Creek and Squaw Creek. Squaw Creek is being used
as the reference site, as it is not undergoing any significant
surrounding land use changes.

During ~994, USGS, with matching funds through walnut Creek NWR and
the Iowa University Hygienic Laboratory (IHL), established one
gauging station along the lower reach of Walnut Creek, as it leaves
the refuge boundaries. The Rock Island Field Office supported
herbicide and nitrogen analysis of five tributaries to Walnut Creek.
Rain event water samples were collected in June and September. Trace
amounts of the herbicides atrazine, two of its metabolites, and
cyanazine were detected. A maximum concentrations of 3.~ and 7.8
~g/l atrazine and cyanazine, respectively, were found in June, ~994,
in tributary number four.

In 1995, two more gauging stations were established. One gauge was
set at the upper end of walnut Creek, before it enters the refuge,
and one gauge was established at the lower end of the paired



watershed, Squaw Creek. Biodiversity studies were established and
conducted, by the Iowa Hygienic Laboratory, on both creeks, and are
scheduled to continue throughout the following three years.

Sediment sampling for metals will be conducted in triplicate at each
gauging station, in August 1995. Amphibian choral breeding surveys
were conducted between April and July.



The establishment of walnut Creek National Wildlife Refuge offers a
unique opportunity to demonstrate water quality improvements with
increased biodiversity and improved biotic health, as an ecosystem
undergoes a maj or land use change.

METHODS

In 1994 water quality was monitored at walnut Creek, Squaw Creek, and
five intermittent tributaries to Walnut Creek. Sediments are being
sampled in 1995 to determine metal residue concentrations.

Section 319 Pro;ect.

The Iowa Geological Survey Bureau received funding from US EPA Region
7 to establish a Section 319 water quality project on the watershed
at Walnut Creek National Wildlife Refuge. This project is expected
to last through ~999.

The following parameters are being used as an integral part of the
319 project: IGSB has established three USGS gauging stations
between the two watersheds, and has begun to intensively monitor
sedimen~ loading, surface water quality, groundwater quality and soil
quality. The project also includes a biomonitoring study in the
vicinity of the gaging stations on both creeks.

Biodiversitv census.

The Iowa Hygienic Laboratory has been contracted by the IGSB to
conduct biodiversity surveys at three sites, two on walnut Creek and
one on Squaw Creek. The Service is funding IHL to conduct two
additional biodiversity surveys, one on each creek, to increase the
statistical significance of the findings. The following organisms
are being sampled: macrobenthic invertebrates, fish, and amphibians
The Iowa Hygienic Laboratory is also documenting vegetative growth
and cover along the stream banks.

IHL is using three Hester-Dendy artificial substrate sampling devices
at each benthic diversity site. After a two month period, the
artificial substrates are collected and the organisms removed. A 100
organism subsample from each sampler is being identified to the genus
level. The Section 319 project has funded and will continue to fund
three reaches of the creeks. This project will continue to fund the
two addition sites identified and sampled during 1995.

RIFO is assessing amphibian populations along Walnut Creek using
breeding choral censuses of frogs, according to the methods
established by the Iowa Department of Natural Resources. Six
locations have been randomly identified. These locations are and
will continue to be surveyed at night, during breeding seasons.
Biodiversity reaches of seven times the stream width have been
established for vegetation and will be used for fish sampling, to be
conducted by RIFO and" partners later this year.



~

In fiscal year 1996, this study will again examine amphibian
diversity, through breeding choral surveys, according to IA DNR
protocol. RIFO will also contract with IHL to continue the two
benthic biodiversity sites, and the four intermittent streams,
surveyed in 1994, will again be analyzed for herbicides.



Lepidopteran Surveys

We are proposing to add lepidopteran surveys to the current
biodiversity sampling. As pesticide use decreases on and around the
refuge, the numbers and varieties of butterflies and moths should
increase. Lepidopterans serve as the food base for several different
organisms, and a healthy lepidopteran population should indicate an
increase in the diversity of their predator organisms. We anticipate
contacting several sources, including the Xerces Society and the Iowa

State University for standard sampling protocols.

Ba t Surveys

There is a documented Indiana bat (Myotis sodalis) maternity colony
located on Walnut Creek NWR. The Indiana bat is an endangered mammal
which prefers small streams, with well developed riparian corridors
for summer habitat. The bat uses trees with shag bark for maternity
sites.

In 1995, as part of a two year study, refuge personnel and endangered
species specialists from the Iowa Department of Natural Resources
conducted bat surveys. The objectives of this two year study are to
determine the number and types of roost trees, describe the habitat
types within a 1 km area of the roost trees, and refine existing
state guidelines for identification and protection of summer Indiana

bat habitat in Iowa.

We propose to add a cholinesterase test to the current bat survey
Cholinesterase levels can indicate impacts from certain
organophosphate or carbamate pesticides. The bats would not be

sacrificed for these tests.

Because of the rarity of the Indiana bats, we propose to use a
surrogate species, the big brown bat (Eptesicus fuscus). Both of
these species will feed on moths and beetles, with slight variations
The benefits of using the big brown bat are that it is more numerous
on the refuge, and is the most widely distributed bat species in

Iowa.

With the proper permits, State and Federal, we propose to take blood
samples from mist netted bats. The blood would then be immediately
frozen, or drawn into a preservative prepared vial, and shipped to a

contract laboratory.

Continued bat surveys, with contaminant monitoring, can yield
important data about Indiana bats, which may aid in its recovery

ROLES, RBSPONSIBILITIES and PARTNERSHIPS

IGSB is responsible for the collection of water samples along Walnut
Creek and Squaw Creek. They also have sole responsibility for

analytical costs associated with this sampling.



It is the responsibility of IGSB to report to US EPA as required
under their Section 319 grant. At the conclusion of this project,
IGSB will be requested to supply comments on a final report.

USGS is responsible for installing and maintaining the stream gauges
on Walnut and squaw Creeks. They are also responsible for
distributing the data acquired by these gauges.

The Iowa Hygienic Laboratory is responsible for conducting the
aquatic diversity studies on Walnut and squaw Creeks. The Lab is
also responsible for analyzing any samples submitted for herbicide or
residue analysis. IHL will distribute the results of their work and
chemical analyses to the appropriate agencies in a timely manner.

The refuge will be requested to supply comments on this proposal and
future proposals related to this project. At the conclusion of this
project the Refuge will be requested to comment on a final report.

The Rock Island Field Office is working with IHL in the establishment
and implementation of two biodiversity surveys along Walnut and Squaw
Creeks. RIFO is responsible for the paperwork associated with the
cooperative agreement with IHL and timely payment of any bills
associated with this study. The field office will also make the
appropriate collections and dissections (if needed) for tissue and
blood residue analysis. RIFO personnel will coordinate with the
contract laboratories for sample submission. The field office will

also be responsible for interim and final report preparation,
specifically related to Service funding of this study.

PARTNERSHIPS

This project will be conducted in conjunction with the Iowa
Geological Survey Bureau, U.S. Geological Survey, Walnut Creek
National Wildlife Refuge and the University System of Iowa.

RANKING PACTORSVI

Applicability of Study Results to Management Actions/SolutionsA

Direct management actions can result from this study. As information
about the biodiversity and biota on the refuge is uncovered,
reclamation efforts can be adjusted. Adjustments to the current
strategy may be required to aid in the recovery of the Indiana bat,
or to increase species diversity throughout the refuge.

The results of this study may be pertinent to the management of other
refuges or natural areas, particularly those undergoing land use or
habitat alteration strategies. For this reason other government and
non government agencies may find the results of this study of

interest.

Threats to Resource - Documented or Suspected:B



There are no documented threats to the resources located on Walnut
Creek NWR. By the very nature of current land use activities in the
area, there is a suspected threat to natural resources through
agricultural chemical use. These chemicals include fertilizers,
herbicides, insecticides and other pesticides and fungicides. There
is a high probability of runoff of these chemical to the creek, and
from there uptake into the food chain.

c. Determination of Impacts to Service Trust Resources:

1. BiolooicalOraanization: Ecosystem

2. Measurement of Contaminant Effects: Toxicological effect or
true injury. This study is monitoring the biodiversity of the
refuge, by definition the structure.

3. Contaminant Source's): It is suspected that agricultural
activities contribute to low species diversity. As
agricultural activities lessen to almost Ot, an increase in
species diversity i8 anticipated.



4. Contaminant Pathwav{s): With the addition of bat
cholinesterase level monitoring, one pathway of contaminant
exposure is being pursued. Should the data from the
cholinesterase study indicate exposure, in 1997 we will propose
to conduct food chain residue analysis of Indiana bat prey
items.

VII. SCHEDULE/STATUS
18t

Quarter
2nd

Quarter
3rd

Quarter
4th

QuarterI'Y 1996

Sample Collection x x x x

Sample Analyses x x x ~

Data Analyses x .z. x

Report Writing x x

xProgress Report
(Due June 15 each year of multi-year studies)

Final Report Complete

CUstomer Briefing:
(ex. Refuge, RO,
State/Federal Agency
etc.)

x

1st 2nd 3rd 4th
Quarter Ouarter Quarter OuarterP'Y 1997

Sample Collection x x x x

Sample Analyses x x x x

Data Analyses x :x x
Report Writing x x

xProgress Report
(Due June 15 each year of multi-year studies)

Final Report Complete

CUstomer Briefing:
(ex. Refuge, RO,



1st
Quarter

2nd
Quarter

3rd
Quarter

4th
QuarterFY 1998

Sample Collection x x x x

Sample Analyses x x x x

Data Analyses x x x

Report Writing x x

xProgress Report
(Due June 15 each year of multi-year studies)

Final Report Complete

CUstomer Briefing:
(ex. Refuge, RO,
State/Federal Agency,
etc.)

x

1st 2nd 3rd 4th
I'Y 1999 Quarter Quarter Quarte!: Quarter

Sample Collection

Sample Analyses

x xData Analyses

Report Writing x x x

Progress Report
(Due June 15 each year of multi-year studies)

Final Report Complete x

CUstomer Briefing:
(ex. Refuge, RO,
State/Federal Agency,
etc.)

~

RBPORTS, PUBLICATIONS, and PRESENTATIONSVIII

An interim report has been completed and submitted to the Region as
of June 22, 1995. Additional interim reports will be submitted as
required by future funding of this study.

Interim reports were submitted to the Regional Office, Walnut Creek
National Wildlife Refuge, the Division of Environmental Contaminants
IA Geological Survey Bureau, Iowa Hygienic Laboratory. A final
report will be completed within one year of the completion of
sampling (anticipated to be 1999). Future interim and final reports
will be sent to all previously listed cooperators, plus additional
cooperators, as partnerships are formed. At this time no plans are
being made for submission of the report for publication.



State/Federal Agency,
etc.)

x



Presentations on the findings of this study will be given to the
management staff of Walnut Creek NWR, and to the partners of this
effort. Presentations to the Regional Office and Washington Office
will be offered, and available upon their request.

IX OPERATIONAL COST ESTIKATES

Personnel Costs (salaries and benefits)

RlFO Dersonnel
RefuCle Dersonnel

$20.000.00
$ 3.000.00

Travel $ 3.000.00

Supplies $ 1.500.00

Equipment $ 0.00

$ 6.100.00Non-PACF Analytical
(28 water samples, 20 blood samples)

Other $ 0.00

$33.600.00SUB-TOTAL for Operational Costs

Operation OVerhead:

$ 0.00
$ 6.000.00

Field Office
Regional Office (1St)

TOTAL Operation Request for FY 1996 $39.600.00

Future Operational Costs

1.997
1.998
1.999

$ 38.410.00
$ 39.675.00
$ 23.000.00

x. ANALYTICAL COST ESTIMATES

Past Analytical Costs
FY 3.995 $ ],9.200.00

FY 1.9.96 $ 0.00

Total Analytical Request for FY 1996 $ 0.00

Future Analytical Costs

Future analytical costs are expected to be spent at non PACF
facilities and have been included in the future operational
costs projected above.

GRAND TOTAL OF REQUEST FUNDS FOR FY 1996 $ 39.600.00



!..~J r.,~ l~v¥I.~~~~. ..),..,,) I!,) ,"':J;)I.'- llJuu;:

XI. APPROVALS

Submitted ~;::~~
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FISH AND WILDLIFE SERVICE
Rock Island Field Office (ES)

4469 - 48th Avenue Court
Rock Island, Illinois 61201IN 8EPL Y 8t:n:R 10:

FWS/RIFO COM: 309/793-5800
FAX: 309/793-5804

July 12, 1995

Memorandum

Stan Smith (AES-EC)To:

From: Tracy Copeland, Fish and Wildlife Biologist

Subject: Signature Pages

Attached are the original signature page, and the two peer review
checklists for the "Biotic Health of Walnut Creek NWR. . ."

(3N19) study proposal. I have also attached one copy of the
interim report, previously submitted to the Regional Office.

Re partnerships: The vast majority of work for this study is
being conducted by the Iowa Geological Survey Bureau with support
from USGS and the Iowa Hygienics Laboratory. RIFO is supplying
additional funding and sampling to support their effort. I am
attaching a copy of the Section 319 study, being conducted by
IGSB, along with their budget pages. I have also attached copies
of correspondence between IGSB, the Service, and IHL detailing
who is doing what. Please forward this documentation, with the
proposal, to satisfy the partnership criteria in Washington.

Thanks Stan, please call if you have any more questions regarding
my proposals.

Attachments

TC:am



SCIENTIFIC PEER REVIEW CHECK LIST

-If- Experimental deslgn is we thought out and SClent;f;cally valld

tno please CO/TII1ent

There 15 a good probabi
1nvestigation.

lty of achievlng the object' ves of t!~~

If no. please comment

f no

The in~estigation uses accepted methodolog1e5 tc measures ex~~su~e
and effects of contamlnants (i .e.. it 1ncludes w,ore than s~mp1e
abiotic measures such as chernlcal arialysls of sedime..,ts or w3te").

.
please comment:

-t- The costs are wel clear ly spell ed out and Ijefens ~ b 1 eresearched

If no please conwnent

L Commensurate with investigation objectives. the proposal describes
or cites sc1entifically acceptable operat1ng procedures that
lnclude CA/QC sufficient to ensure the integrity of the data.

If no. please comment:
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SCIENTIFIC PEER REVIEW CHECK LIST

l~ thought out and scientifically validExperimenta des i gn i s we'

f no. please cooment

There is a good probability of achieving the objectives of the
investigation.~

f no. please cooment

~~ The investigation uses accepted methodologies to measures exposure
and effects of contaminants (i.e.. it includes more than simple
abiotic measures such as chemical analysis of sediments or water).

f no please conment

~ The costs are well researched. clearly spelled out and defensible

If no. please comment

Commensurate with investigation objectives. the proposal describes
or cites scientifically acceptable operating procedures that
include QA/QC sufficient to ensure the integrity of the data.

~
I f no. please conment
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THE UNIVERSITY OF IOWA

March 27, 1995

Jody Millar
Fish and Wildlife Service
4469 48th Avenue Court
Rock Island, n... 61201

Dear Ms. Millar:

Regarding your request for our laboratory to perform benthic sampling on Squaw
Creek and Walnut Creek near Prairie City. Iowa, we propose to:

.

.

.

collect benthic macroinvertebrates from one site on Squaw Creek and one site on
Walnut Creek.
organisms will be collected using artificial substrates (3 per site) on four separate
occasions (April, June, August and October).
from each sample a 100 organism sub-sample will be obtained and specimens
identified to the lowest practical taxon.
provide you with a listing of the organisms identified and number of each by
sampling site and sampling date on or before April I, 1996.

.

The cost associated with this activity would be $2,400.00 per site.

If you have any questions regarding the proposed work or cost estimate, please
contact me at (515)281-5371.

Sincerely,
~.

\.L~O ~ V/I~
Ap,:I,:> l('~""""'1
..~""" ~" p' ,1...1 L'-r-'

JaCK 1\.ennedy

Principal Limnologist

lK/dp

HYGIENIC LABORATORY
Telephone: 515/281-537t
Telefax: 515/243-1349

lowa:S Environmental.nd
Public Health Laboratory

Henry A. Wallace Building
Des Moines, Iowa 50319

,
~ I f:tnt::
0 .:J;J;J~~r;
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Geological Survey Bureau
109 Trowbridge Hall

Iowa City, IA 52242-1319
319/335-1575

DEPARTMENT OF NATURAL RESOURCES
LARRY J. WILSON. DIRECTOR

TERRY E. BRANST AD. GOVERNOR

DATE: March 13, 1995

TO: Jodi Millar, Melanie Kruse, George Hallberg, Jack Kennedy, Bob Libra. Dick Birger, Pauline

Drobney

FROM Carol Thompson

RE: Walnut Creek meeting 2-27-95

The following is a brief sununary of the ~ing to discuss coordination of sampling at WNT. Please comment
on the enclosed.

The contaminants program of the USFWS bas some funding to supplement monitoring at WNT. This money is
available on a year-by-year basis. Funding is available for FY95; DNR has approval for 4 years of monitoring
under Section 310 from USEPA - Region YD.

Biodiversity samplin&
Both the USFWS and 319 proposals are funded for biomonitoring. Fi~biomonitQ.!ings~ (reaches) will be
chosen on both Walnut Creek and the control Squaw Creek. ~the sites will be those selected by the mn.
limnology group near the downstream gaging stations and will be the main sites assessed bi-monthly April-
October. Since the DNR has received funding for ~uration of four years these sites will be continued should
other funding not be available. um. will conduct the biomonitoring at those two sites for continuity over time
and to ensure compatibility with the state biocriteria studies. Three Hester-Dendy samplers will be employed at
each site. These and other protocols (e.g. for other types of sampling; possible summary matrices) will be
coordinated between USFWS and um.. (Melanie and Jack) to ensure compatible methods. Additional sites will
be chosen after the area has been visited and assessed; um.. has done some preliminary work in the area and may
have some insights. USFWS will identify organisms to family; some organisms may need to be identified to
genus; Jack and Melanie will discuss what is needed for the data to be meaningful. Because of the size of the
streams it may not be necessary to continue all of the sites in subsequent years, but this supplemental work will
provide an excellent baseline for these watersheds.

Annual fish collections will be done on both Walnut and Squaw Creeks in upstream and downstream locations
using electro-shock techniques. Only sampling at the downstream site is covered in the 319 plan; USFWS will
cover the upstream sampling. Sampling will be coordinated between urn.. and USFWS.

USFWS may add an amphibians survey as appropriate. Jack and Melanie will discuss possible methods. WNT
should be encouraged to set of choraJ surveys for frogs along the creeks; perhaps volunteers could be recruited.

Jack and/or Melanie should get in touch with Bruce Menzel to see if any of his data can be revjewed and where
his sites were and what fish, benthics he has identified. This may be of use to the continuing work.

CT. Jack, and Melanie should also discuss coordination for the annual report on the biomonitoring work.

51 5-281-51 45 / TDD 51 5-242-5967WALLACE STATE OFFICE BUILDING / DES MOINES. IOWA 50319
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Region 3 Endangered Species Grant Proposal

Project Title: IA Summer Habitat Requirements of the Indiana Bat (Myotis
soda/is) in Iowa.

L

Year 1 of2u. Year or Project:

Recovery Plan Task: (5.1) Summer Habitat Requirements

Project Objectives: The project objectives will be to:
1. Detennine the number and types of roost trees used by maternity colonies on
Walnut Creek National Wildlife Refuge and one other area in southern Iowa by
radio-tagging 10 lactating Indiana bats at each area.
2. Describe the habitat types within a 1 kIn circle of the roost trees located.
3. Compare the results of the vegetation studies at the two sites and with the

studies in Dlinois and Missouri.
4. Refine existing state guidelines for identification and protection of summer
habitat for the Indiana bat in Iowa.

V. Background/Justification: The Indiana bat populations which hibernate in
Missouri have declined in the 1980's according to the hibemacula counts. These declines
occurred even though various protection efforts have been implemented and disrurbance
to hibemacula does not appear to be the reason for the declines. It is not clear if
disturbance. habitat degradation, or the loss of habitat for maternity colonies is causing the

apparent population decline.

Telemetry studies in Dlinois (Garner and Gardner, 1992) and Missouri (Callahan, 1993)
descnoed the various types of trees used by maternal colonies. Although Indiana bats
used similar roosts in both states there were differences, such as the distance of roosts
from roads. Gardner et. al. (1991) suggested that Indiana bats avoided heavily traveled
roads when selecting roost sites. Callahan (1993) found that 22% of the roost trees
identified during his study were within 100 m of a road. Because of these and other
differences it is valuable to collect and compare infonnation about summer habitat use
across the range for this species. Range-wide data is needed to determine the summer

habitat requirements for this species.

Walnut Creek National Wildlife Refuge in Jasper County is the northern most known
location of a maternity colony in Iowa. The refuge has about 15% forest cover, most of
which occurs along Walnut Creek. Based on the habitat descriptions of previous studies
in Iowa (Bowles, 1982 and Klaas, 1986) this is probably at the lower limit of suitable
habitat. The second study area will be selected to have forest cover of at least 300/0 and
be located in what can be considered the main portion of the summer range for the Indiana

bat in Iowa.



,

IX. Budget:

Radio transmitters (20) @ $140.00 each S 2,800.00

Salaries: 400 hours Research Scientist @ $14.0S/hour
160 hours Field Technician @ $8.00/hour

S 5,620.00
S 1,280.00

Travel:
$ 950.00
$ 760.00
$ 1,680.00

Lodging 19 days @ 50.00/day
Meals 20 days @ $38.00/day
lvfileage 8,000 miles @ S.21/mile

TOTAL
Federal Share 75%
State Share 25%

$13.090.00
$ 9,817.50
$ 3,272.50

All salary and travel costs are for outside contractors none of these funds will be used for
illNR or Service employees.

References:x.

Bowles, J. B. 1981. Ecological studies on the Indiana bat in Iowa.
Iowa Conservation Commission, Des Moines, Iowa. 17pp.

FmaI Report to the

Unpubl. M.S. thesis,Callahan, E. V. 1993. Indiana bat summer habitat requirements.
Univ. I\t'fissouri, Columbia, MO 74pp.

Gardner, J. E., J. D. Garner, and J. E. Hofmann. 1991. Summer roost selection and
roosting behavior of Myotis soda/is (Indaina bat) in Dlinois. Final Report. Dlinois Nat.
Hist. Survey, Champaign, n.. 51pp.

Klaas. E.E. 1986. Determination of presence and habitat suitability for the endangered
Indiana bat (M)!:01is sodalis) in portions of Soap Creek watershed. Iowa. Final Report to
U. S. Soil Conserv. Servo . Des Moines. IA 2Spp.
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W ALNUr CREEK NA nONAL WILDLIFE REFUGE AND
ENVIRONlvffiNT AL LEARNING CENTER

JASPER COUNTY, IOWA
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January, 1995

Iowa Department of Natural Resources

Larry J. Wilson, Director



WNf Restoration and WQ Monitoring Pial/: page .9

Schedule:

Activity A2encv Comnletion Date

IDNR-GSB, USFWS, ~ July 1994

USGS June - September 1994

"Pre-Project" Activities:
Initiate limited water quality

sampling
Conduct surveys and plan for

gage installation
Install primary gage on

Walnut Creek
USGS, USfWS. ~ July 1994

USGS
USGS
IDNR-GSB. USFWS. U}n.,

October 1994
November 1994

Ongoing

IDNR-GSB December 1994

USGS

Project Activities:
Install stream gages
Install sediment samplers
Initiate water-quality

sampling
Develop complete design plan

specifications
Develop rating for gage sites

IDNR-GSB

October 1994 - September
1995
March 1995

April 1995
May 1995

UHL
IDNR-GSB

IDNR-GSB. UHL October 1995 - April 1996

IDNR-GSB. USGS. uIn..
USFWS

October 1995 - April 1996

Choose locations for well
installation

Initiate Biomonitoring
InstaU wells and monitoring

equipment
ReviC\v and summarize all

past water-quality baseline
data~ develop data base for
project

Prepare annual report

USGS

IDNR-OSB. UHL

mNR-GSB. USFWS. um..
USGS

Uffi.

Annual Activities:
Collect and maintain gaging

and sediment data
Monthly water quality

sampling
Conduct runoff. event

sampling
Conduct hi-monthly and

alUtual biomonitoring
Monitor implementation

activities. land use changes
Prepare alUtual report

USFWS. IDNR-GSB

IDNR-GSB. USGS. UI-n..
USFWS
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watershed habitat restoration and land management changes implemented by WNT. Several other
component objectives can be expressed: 1) to evaluate the changes in agricultural practices that will
occur as a result of a change in management; 2) to monitor and develop an understanding of the
hydrologic changes that will accompany a large scale restoration program such as is occurring at WNT;
3) to quantitatively measure changes in flow and water quality and evaluate their impacts on biological
habitat; 4) to use the water-quality and habitat monitoring data to increase our understanding of what
implementation measures are successful and will be useful in similar areas, and for public education to
expand awareness of the need for nonpoint source pollution-prevention implementation.

The project will be a coordinated inter-agency effort. This workplan outlines the initial
development year of the project and its first four years of implementation for which funding has been
provided.

WATER RESOURCE DESCRIPTION

Walnut Creek, a wann-water stream located in Jasper County, Iowa, drains 30.7 mi2 (19,500 acres)
and discharges into the Des Moines River at the upper end of the Red Rock Reservoir. The Walnut
Creek National Wildlife Refuge and Prairie Learning Center (WNT) was established in this watershed by
Congress to restore a significant preserve of tall grass prairie. Ultimately over 8,000 acres in the WNT
watershed will be restored to native prairie and/or savanna, the rarest of North America's major natural
landscapes. Riparian zones and wetlands will be restored in context The Refuge has an approved
acquisition boundary of 8,654 acres (13.5 mi2). Only the upper part of the watershed will be included in
the monitoring project because of possible backwater effects from the reservoir. The project watershed
includes 12,860 acres (20.1 mi2) and includes the majority of the WNT Refuge area (Fig. 1);
approximately 63% of the watershed is within the Refuge boundaries. Currently, about 5,000 acres (7.8
mil) are owned and controlled by the U.S. Fish and Wildlife Service (USFWS).

Walnut Creek drains into a segment oftbe Des Moines River that is classified as Not Supporting its
designated uses in the Iowa Department of Natural Resources (IDNR) water-quality assessments; Squaw
Creek and the Skunk River are classed as Partially Supporting. Assessments in this area cite agricultural
nonpoint source (NPS) as the principal concern. It is anticipated that the ecosystem restoration,
improved crop production and conservation practices, and other proposed efforts will lead to significant
improvements in water quality and habitat in the Refuge, both for terrestrial and aquatic organisms.

For this monitoring project a paired-watershed design will be used. The Squaw Creek basin,
adjacent to Walnut Creek, will be used as a control watershed (Fig. I). Squaw Creek drains 25.2 mi2
(16,130 acres) above its junction with the Skunk River. The watershed included in the monitoring
project is 18.3 mi2 (11,710 acres) and does not include the wide floodplain area near the intersection
with the Skunk River. The very upper part of the watershed incudes part of the town of Prairie City,
population of about 1,140. Sewage effluent from Prairie City is discharged to the south into a different
watershed.

Watershed Characteristics

The Walnut Creek watershed and WNT Refuge is located in the Southern Iowa Drift Plain,
characterized by areas of steeply rolling hills and well-developed drainage. Soils on dte Refuge fall
primarily widtin four soil associations: Tama-Killduff-Muscatine; Downs- Tama-Shelby; Otley-Mahaska;
and Ladoga-Gara. Most of the soils are silty clay loams, silt loams, or clay loams fonned in loess and
till. Many of the soils are characterized by moderate to high erosion potential. The upper portion of the
Walnut Creek watershed, above the WNT Refuge, is the more gently sloping headwaters portion of the

2



basin; the majority of highly-erodible land in the watershed occurs in the Refuge area. Pre-Illinoian till
underlies most of the Refuge area and is 50 to 100 feet thick. Bedrock is at an approximate elevation of
850 to 700 feet above mean sea level and is primarily Pennsylvanian Cherokee Group shale, limestone,

sandstone, and coal. .

The entire watershed is agricultural with no industry or urban areas. Prior to the establishment of
theRefuge, about 80% of the watershed was cropland (predominantly com and soybeans), 13%
grassland or pasture, 3% forest, and 4% roads, farmsteads, and other uses. Most farms include small
livestock operations. Currently, only 37% of the area under Refuge control is in cropland
(predominantly com and soybeans), 33% is grassland, 5% CRP, and 25% woodland, wetlands, or prairie.
There are currently seven individuals farming on Refuge owned lands under a cash rent, contract basis.

The soils and geology of the Squaw Creek watershed are similar to that in the Walnut Creek basin.
Landuse is primarily agricultural, and essentially the same as the Walnut Creek basin prior to changes
implemented by the establishment of the Refuge. As noted, the very upper part of the watershed incudes
part of the town of Prairie City, but the municipal sewage effluent is discharged to the south into a

different stream.
Average yearly rainfall is approximately 31 inches in the area. Groundwater discharge to similar

Iowa streams in the region is generally between 40 and 60% of total flow. Thus, groundwater quality is
also an important factor in management considerations for streams in the area.

MONITORING PROJECT DESCRIPTION

The intent of the design of the Walnut Creek Water Quality Monitoring Project is to meet USEPA's
criteria for "Nonpoint Source Monitoring and Reporting Requirements for Watershed Implementation
Projects." The Walnut Creek Watershed is well suited for such a project. The area is amenable to
various comparative water-quality approaches, including paired-watershed design. Because of tile
intimate linkage of groundwater and surface water in the region, the watershed has a very responsive
hydrologic system and should be relatively sensitive to the changes induced through the implementation
programs. The restoration program is comprehensive and long-term and will affect 53% of the Walnut
Creek Watershed. Restoration will proceed slowly, however during the interim, substantial
improvements in land, nutrient, and chemical management will be implemented on the remaining

agricultural land.
Restoration has begun at WNT as well as implementation of agricultural programs. However, the

acreage affected by these measures is still minimal compared to basin size. Landuse will be altered

extensively over the next 5-10 years.

Pre-Implementation Data

Water quality data has been collected as part of the U.S. Environmental Protection Agency (EPA)
sponsored "Tri-State NPS Project" (personal communication, B. Menzel). In 1992, mean reactive
phosphate (0.3 mg/i) and total dissolved solids (310 mg/i) were low to average, while nitrate-N (15 mg/l)
and turbidity (73 NTU) were high compared to other streams. The maximum alachlor concentration was
10 J.1g/1 and atrazine was 4 J.1g/1. These pesticide concentrations were very high compared to other
streams in the study. Primary biological productivity was low and Walnut Creek had one of the most
depauperate fish communities of all the streams under study in the three-state area. This study includes

11



Water Quality Parameters

Various agencies will be involved in the collection and analysis of data for this project. Below are
descriptions of the major project elements and the agency involved. Figure 2 shows the sampling
locations which hav'e been selected to this point.

USGS Stream Gaging Stations

Stream gaging will be done to provide stage and discharge measurements for the monitoring effort.
Stream discharge records will allow the assessment of changes in the hydrologic response of the
watersheds, evaluation of groundwater effects through baseflow analysis, and estimation of basin mass
losses, and balances when coupled with concentration data. Monitoring daily suspended solids is
expensive and difficult, but if sediment loading and sediment yield are to be evaluated, such detail is
necessary. Suspended sediment load is highly flow-dependent and highly variable. There would be little
chance of measuring any significant changes without daily, and event-related records for computation of
sediment yield over time. Gaging Stations, while expensive, are essentially required by the EPA
protocols, and enhance all other information.

Standard USGS gaging facilities will be constructed at the three major stream sites (WNTI, WNT2,
and SQWI). Stage is monitored continuously with bubble-gage sensors (fluid gages) and recorded by
data collection platfonns (DCP) and analog recorders (Rantz and others, 1982). The DCPs digitally
record rainfall and stream stage at IS-minute intervals. Stevens A-3S strip-chart recorders also register
stage continuously. The recording instruments are housed in S by S foot metal buildings. The equipment
is powered by 12 volt gel-cell batteries which are recharged by solar panels or battery chargers run by
external power. Reference elevations for all USGS gage Stations are established by standard surveys
from USGS benchmarks. Stage recording instruments are referenced to outside Staff plates placed in the
streambeds, or to type-A wire-weights attached to the adjacent bridges. Rainfall is recorded using
Standard tipping bucket rain gages.

Stream discharge is computed from the rating developed for each site (Kennedy, 1983). The
stream-gaging and calibration is performed by USGS personnel, using Standard methods (Rantz and
others, 1982; Kennedy, 1983). Current meters and portable flumes are used periodically to measure
stream discharge and refine the Station ratings.

Suspended Sediment

Suspended sediment samples are collected daily by local observers and weekly by water quality
monitoring personnel. The observers collect depth integrated samples at one vertical section at one point
in the stream using techniques described by Guy and Nonnan (1970). Samples are collected daily at all
three stations. During stonn events, suspended sediment samples will be collected with an automatic
water-quality sampler installed by the USGS at the gaging stations. Sampling is initiated by the DCP
when the stream rises to a pre-set stage, and tenninates when the stream falls below this stage.
Suspended sediment concentrations are detennined by the U.S. Geological Survey Sediment Laboratory
in Iowa City, Iowa, using standard filtration and evaporation methods (Guy, 1969). Discharge, rainfall,
and sediment data are stored in the USGS Automatic Data Processing System (ADAPS) and published in

the Iowa District Annual Water-Data Report.
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Figure 2. Monitoring Sites for Walnut and Squaw Creeks.
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Table 2. Laboratory methods used for analyzing Walnut and Squaw creek water-quality analytes.

-
1) fecal colifonn bac.teria: Based on Standard Methods for Water and Wastewater, Method 9222D
(APHA, 1985) using media fecal colifonn at 44.5°C.

2) nitrate and nitrite-nitrogen: automated, copper-cadmium reduction and colorimetric quantitation using
a Technicon auto-analyzer system. The method is based on U.S. EPA Method 353.2 (USEPA, 1983 and
revisions).

3) ammonia-nitrogen: automated phenate reaction, and colorimetric quantitation, using Technicon auto-
analyzer 1M 780-86T. Based on U.S. EPA Method 350.1 and 350.2 (USEPA, 1983 and revisions).

4) organic-nitrogen: total Kjedahl procedure with K2S04, and HgSO4 pre-treatment using Technicon
1M 780-86T; semi-automated block digester, AAII, colorimetric quantitation. Organic-nitrogen is
defined as the sum of ammonia-nitrogen and organic nitrogen compounds which are converted to
ammonium sulfate, less the ammonia-N determined in procedure for ammonia-nitrogen (see above).
Based on U.S. EPA Method 351.2 (USEPA, 1983 and revisions).

5) anions: ion chromatography using a Dionex ion chromatograph with ionic supression with
conductivity detection. Based on U.S. EPA Method 300.0 (USEPA, 1983; 1991 revision).

6) cations: inductively-coupled plasma, atomic-emission spectroscopy using a Thermo-Jarrell Ash 61E
simultaneous/sequential instrument. Based on U.S. EPA Method 200.7 (USEPA, 1983 and revisions).

7) 5-Day BOD: samples incubated in dark for 5 days at 20 DC, Standard Method 507 (APIlA, 1985).

8) suspended sediment: standard filtration and evaporation methods (Guy, 1969).

9) common herbicides, multi-residues: methylene chloride extraction; extract partitioned, using silica
gel, into two fractions for gas chromatograph-nitrogen-phosphorous capture detector and/or GC-NPD
analysis, employing two-column confirmation. Based on U.S. EPA methods, EPA-600/8-80-038,
Section 10, A (USEPA, 1980 and revisions).

10) IMA triazines: immuno-assay using spectrophptometric measurement and analysis; Millipore
triazine kit.

10
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VI. On-Site Field Measurements
Temperature, specific conductance, dissolved oxygen, pH, alkalinity, and turbidity are the field

parameters measured at each site. This discussion of techniques is for equipment in current use at GSB.

If new equipment is obtained, procedures will be updated.

A. Tem~rature:
A precision thennistor built into the conductivity probe will be used to record the temperature of the
stream water and groundwater. In-stream measurement of temperature will be collected within 3 meters
of the stream bank. Groundwater temperature will be measured in the well bore after purging, but prior
to sample collection. The thennistor has a range of -5 to 500C in 10C increments with an error of +/-
O.40C. Temperature, to the nearest degree C, will be recorded on the Field Measurement Fonn.

B. S~ecific Conductance:
Specific conductance will be measured with a YSI model 3000 T -L-C meter. Two platinized electrodes
measure conductivity and will accurately measure changes in 10 seconds. Calibration is done at the
factory and will be checked monthly using a standard conductivity solution.

Measurement:
1.-. To measure temperature compensated conductivity set the function switch to 2 mS/cm TC to 2SOC.
2. - Completely submerge the probe and wait 40-60 seconds for probe to stabilize.
3. - Read the value from the appropriate scale.

Maintenance:
The probe will be stored in deionized water between uses.
The O-rings will be replaced annually

C. Dissolved Ox):~en:
Dissolved oxygen will be measured using a YSI Model 58 dissolved oxygen meter.

Calibration:
I. - The oxygen probe should be in a partially filled BOD bottle
2. - Set the function switch to ZERO and adjust 02 ZERO until display reads 00.0
3. - Turn function switch to %; Wait 15 min for probe to stabilize
4. - Adjust the 02 CALIB knob until the meter reads the proper calibration value from the chart on the

back of the meter

Measurement:
1. - Completely fill a BOD bottle under water
2. - Place the probe in the bottle and turn the stirrer on
3. - Set salinity control
4. - Switch to desired accuracy (0.1 or 0.01 mg/l) and read the dissolved oxygen value in mg/l

D. Turbidit)::
Turbidity will be measured using a HACH turbidimeter.

Calibration
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VII. Delivery of Samples to Labs
GSB personnel will deliver samples collected each week to appropriate labs within 24 hours of

sample collection. Once samples are collected they will be stored in Coleman coolers until delivered to
the labs. Ice will be used to cool samples if the air temperature is greater than OOC.

vID. Data Management Form
A data management fonn will be completed by GSB personnel and delivered with samples to the

University Hygienic Lab. This fonn will include analyses desired, samples collected, date, time, and
bottle identification numbers and allows the logging and tracking of sample possession and transmittal.

IX. Equipment Problems/Supply Needs

All equipment problems or supply needs will be addressed to Carol Thompson, GSB.
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Table A-2. Samples bottles for groundwater sampling for the Walnut Creek Monitoring Project

Analyte Type of bottle # of bottles quarterly

Pesticides 1 quart glass jar with teflon-lined lid 8

IMA-triazines 50 ml glass tube with septum lid 4

Anions quart plastic bottle with plastic lid 8

Cations 250 ml disposable plastic
bottle with plastic lid, contains
sulfuric acid preservative

8
(hi-annual)

Nitrate 50 ml arnber-colored glass bottle wit
plastic lid

4
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