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Ambient Water Monitoring Strategy for lowa: 202621

Abstract

The lowa Bpartment of Natural Resources (DNRjbiert Water Monitoring Program provides consistent,
unbiased information about the condition of lo@avater resources to support decisions affecting
development, management and protectiaf these resourceslo strengthen its servicethie program verked
with a variety of stakeholders and other DNR programs to develop gdi&estrategy for low@ ambient water
monitoring efforts.

Background

The Ambient Water Monitoring Program seeks to provide comprehensive monitoring dlesger resources,
including all major types of groundwater aquifers and surface waters (lakes, streams, wetlands). The kinds of
monitoring data collected include biological, chemical, and physical characteristics of waterbodies such as the
concentration of phosphorus in ake, the amount of water flowing in a stream, or the composition of aquatic
plants in a wetland. Ambient monitoring focuses on measuring background water quality conditions across
broad geographic areas, unlike other monitoring that often targets spdada needs (like swimming

advisories). For example, the ambient fixenthly stream monitoring program monitors a wide range of water
guality parameters monthly at 60 sites across I@vaajor landform regions.

Goals

lowa DNR managers and technicalfstéll use the new strategy to guide decisions affecting the ambient
monitoring program over the next five years. The strategy should also serve as a robust informational resource
for stakeholders, policy makers, legislators and the public.

Method

TheDNR developed the monitoring strategy with input from a diverse group of stakeholders, including
representatives from the academic and research communities, private industry, conservation and environmental
organizations, water utilities, and local, statedsfederal government agencies. In five listening sessions, DNR
staff and external stakeholders responded to a series of questions relating to current uses of water monitoring
data and information, additional needs for monitoring products and servicessaggestions to improve the

ambient monitoring program to better serve their needs. Following the input from stakeholders and technical
experts, an experienced team of DNR water resource professionals completed a comprehensive review of the
ambient monitoing program, which included a detailed listing of the prog&strengths and weaknesses as

well as recommendations for improvement.

Results

While no single aspect of the ambient monitoring program stood out as being in most need of improvement, the
groupdid identifyopportunities toimprove the prograr@® effectivenesi several categoriesnonitoring

objectives, sampling design, data management, products and services, and program evaluation and
coordination In all, the strategy team identified 153 s recommendations. Using a systematic process, the
strategy team rated both the anticipated positive impact of each recommendation and the difficulty of
implementation in regards to cost, staffing, and technical complexity. Additional challenges ssiaciming
partnerships and coordinating work with other entities, were also considered.

Moving Forward

Based on the impact and difficulty ratings, the plan includes timg#ementation tiersfor putting the strategy
into action The firsttier contains48 high-impactimprovementsthat can bemadewith existing funding and
staffingresources Most firsttier recommendations consist of work that can be completetiduse, such as
developing sampling plans, managing and analyzing data, preparing repotita@ioging program
coordination.The second and thirtlers contain several recommendations that call for expandh®gprogram
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to address gaps in monitoring coveragellimplementation of these recommendationsowever,would
require substantial increasan funding and staffing resources as outlined in the strategy.
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Acronymsand Abbreviations

ALU Aquatic Life Use

BMIBI Benthic Macroinvertebrate Index of Biotic Integrity
BMP Best Management Practice

CBI Coldwater Benthic Index

CwW Cold Water

CWA (Federa) Clean Water Act

DNR lowa Department of Natural Resources

ELIS Enterprise Laboratory Information System

ELISA Enzyme Linked Immunosorbent Assay

EQUISTM Environmental Quality Information System (EarthSoft, Inc.)
FIBI Fish Index of Biotic Integrity

als Geographic Information System

HUC Hydrologic Unit Code

IDPH lowa Department of Public Health

IFTMP lowa Fish Tissue Monitoring Program

IGS lowa Geological Survey

ILIS lowa Lake Information System

IR Integrated Report (combining reporting requirements@iVA Sections 303(d), 305(b), and 314)
ISULL lowa State University Limnology Laboratory

IT Information Technology

NAWQA National WaterQuality Assessmeifrrogram
NPDES National Pollutant Discharge Elimination System
NRS Nutrient Reduction Strategy

POCIS Pdar Organic Chemical Integrative Sampler
QAPP Quiality Assurance Project Plan

QMP Quality Management Plan

SHL State Hygienic Laboratory of lowa

SOP Standard Operating Procedure

SPOL Significant Publically Owned Lake

STORET Storage and Retrieval Data Warelseu

TALU Tiered Aquatic Life Uses

TMDL Total Maximum Daily Load

UAA Use Attainability Analysis

UMRRLTRM Upper Mississippi River Restoratiobhong Term Resource Monitoring
USACE United States Army Corps of Engineers

USEPA United States Environmental Protem Agency
USGS United States Geological Survey

WLA Wasteload Allocation

WQ Water Quality

WaQl Water Quality Index

WQMAS Water Quality Monitoring and Assessment Section
WQs Water Quality Standards

WQX Water Quality Exchange

WwWWwW Warm Water
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Executive Summary

Introduction

lowa is endowed with abundant groundwater and surface water resources that provitieefetate® domestic,
ecological, industrial, and recreational water needs. The value of these resources is unquestionably immense
andworthy of protection by all lowans. Under Chapter 455.172 of the lowa Code, the primary governmental
authority for management and protection of lo@awater resources is delegated to the lowa Department of
Natural ResourceHNR.

The DNR Ambient Water Mdoring Program strives to develop and deliver consistent, unbiased information
about the condition of lon& surface and groundwater resources so that decisions regarding the development,
management, and protection of these resources may be improvemhitoring of status and trends in biological,
chemical, and physical characteristics of I@waater resources is the progr&mainobjective. Thgrogram is
funded by an annual appropriation of $2.9 million from the State of lowa Environment First Fuigd and
administeredby the DNRWater Quality Monitoring and Assessment Section.

This report describes a strategy to improve the effectiveneseefmbient Water Monitoring Programover
the next five yearsThe documentan also serve as an informationasogrce for anyone who would like to
learn more about what is being done to monitor the condition of I@waater resources.

The ambient monitoring program currently includes the following ongoing projects:
fish tissue monitoring in lakes and streams;

groundwater monitoring;

lake and reservoir water quality monitoring;

stream aquatidife and physical habitat monitoring;

stream water quality and flow/stage monitoring; and

wetland aquatidife and water quality monitoring.

= =4 =4 =4 -4 =9

Descriptions of the individuahonitoring projects can be found in the main bodytbfs report.

TheDNRalso conductstargetedvater monitoring projects that suppoktariouswater quality program
functionsand objectivesncluding:swimming beach advisory development; nonpoint source pollution control
planning ancevaluation Total Maximum Daily Load (TMDL) development; lake restoration plaanihg
evaluation wastewater discharge permitting; and water quality standards development.

These types of monitoring projects require tailored approachesdinabeyond the scope ahe ambient
monitoring program therefore, thestrategy does noincluderecommendations for improvinthe effectiveness
of targeted monitoringThe $rategy teamdid, however,obtain substantiainput from DNRstaff and external
stakeholdergegardingtheir specificneeds formonitoring data and informationThis input was utilized in
developing recommendations that, when implemented, wilprove theambientmonitoring progran® ability
to deliver products and services that better me&keholder needs

Strategy Development Process

The strategywasdeveloped by an experienced teamithin the DNRand reflects input from program managers
and technical staffawell as numerousutsideexperts and stakeholder$he development process included
the following steps:
1 EngageONRstaff and external stakeholders to learn about their uses and unmet needs for monitoring
data and information;
1 Evaluate existing prograntg identify monitoring strengths, weaknesses, and improvement alternatives;
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1 Engage experts in thigeld of water monitoring to learn about new approaches and technigsfpr
improving monitoring effectiveness; and

1 Rank and prioritize improvemeatternativestaking into consideratiomow best to useurrentfunding
and staffingresourcesas well agpotential uses for new resources.

The strategy team held five stakeholder listening sessions. Input was received@4iadividuals representing a
crosssectbn of DNRprograms and outside organizations thaetewater monitoring data in their work. The
stakeholders were asked to respond to a series of questions relating to their use of monitoring data and unmet
needs for additional data and information. A totdl132 response items were received, categorized, and
consideed by the team in theievaluation of the current program and development of monitoring improvement
alternatives

The strategy team also met with a technical advisory group of water scieatidteonitoring experts
representingacademicgovernmental, and private organizations. The advisory group considered the stakeholder
input, provided feedback on the design of the current program, and offered atlviogprove it.

After completing the stkeholder and technical advisory meetings, the strategy team completed a detailed
evaluation of monitoring program strengths and weaknesses patterned afteiEleenents of a Monitoring
Prograng (2003)guidance developed by the U.S. Environmental Protedigency Fromthe evaluation, the
strategy team identified 153 recommendations addresgjags and deficiencies in the program.

Members of the gategy team rated each recommendation for its potential impaet (benefit) to the program
and the difficulty of implementing the recommendation the basis o€ost, staffing, and technical complexity.
The anticipated timelineequired tofully implementeachrecommendation was also estimated. Usang
conceptual matrixdr ranking the relative levels ahpactanddifficulty ratings the team prioritized the
recommendation@anddeveloped an implementation strategy.

Program Evaluation

Theprogram review pointed out several genestitengths and weaknesséistedbelow. A detailedaccounting
of the strengths and weaknessesthin the individual monitoring projectss provided in the main body of the
report.

Strengths:

1 Ambient monitoring is conducted in all major types of water resources (i.e., groundwater, lakes,
streams,and wetlands)

1 A strong emphasis is placed on status and trends monitoring and reporting. Most of the data are
sufficient in quality and quantity to be used in preparing the biennial Integrated Report required by the
Federal Clean Water Act (CWA). The repeludes assessments of the support status of waterbody
specific designated uses as required by CWA Section 305(b) and, in accordance with CWA Section
303(d), a listing of impaired waters that dotrfally support designated uses;

1 Data and summarized informatigpgroduced bythe Ambient Water Monitoring Program are used
extensively by many DNR programs and outside stakeholders including: academic institutions
government agenciesionprofit and private organizationgnd the public.

Weaknesses:
1 Gaps in monitoring coverage exist for several resource subclassifications (e.g., coldwater streams, non
recreational lakes, groundwater obtained from private wells, and border rivers)
1 Data uséulness is limited bghortcomings in the monitang design (e.g., numbers and locations of
sites, sampling frequency and timing, sampling parameters, and analytical capapilities)
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1 Data management inefficiencies gapsexist for some types of monitoring data (e.g., high frequency
data collected using situ water quality sensors)

Quality Assurance / Quality Control (QA/QC) procedures and documentation need to be strengthened
Shortfalls in data analysis, interpretation, and reporting prevent ambient monitoring information from
beingusedmaore fully by DNRprograms, outside stakeholders and the puplic

9 The program lacks a defined process for regular program evaluation and coordination.

1
1

Recommendations

The following overarching recommendations speak generally to the needs of the Ambient Water Monitoring
Program in terms of improving its ability to achieve monitoring objectives and support stakeholder needs
Specific recommendations addressing gaps and weaknesses in the individual monitoring projects are provided
within the main body ofthis report

1. Ambient monitoring objectives Preserve and strengthen ambient monitoring activities that support the
primary objective of the ambient monitoring program, which is to report on the status and trends of
lowa@ waters.

It is not feasible for the Ambient Watétonitoring Program to meet all objectives and stakeholder
needs for monitoring data and information. One of the main challenges to achieving the status and
trends objective is a tendency to alter elements of the monitoring design to accommodate the afeeds
individual management programs, initiatives,specialrequests. In some cases, changes to the design
can be made without havingreegativeimpact on ambient objectives. However, when the monitoring
design is shifted too far toward serving a specific needathbientprogram@ ability to achieve the
status and trends objectivill be weakened.

2. Data managementContinue efforts to improvehe capacity to enter, verify, store, and retrieve data
efficiently. More effective management of the diverse types of data collected by the program will
increase the ability odbNRstaff and outside stakeholders to access data and convert it into useful
information.

3. Data analysis, interpretation, and reportingillocate more staff time for data analysis and
interpretation for the specific purpose of developing informational products and services thaseafe!
to monitoring stakeholders and the public.

4. Sakeholder input Regularly engage monitoring stakeholders to better understand their evolving data
and information needs and to explore opportunities for monitoring collaboration. Meetings with
monitoring stakeholders that were held as part of the stratelgvelopment process began a dialogue
that can serve as a springboard for future communication and potential collaboration.

Stakeholder input included 29 items thafate directly to the mission and objectives of the Ambient
Water Monitoring Program.fle itemsfall in severatategoriesdata analysisinterpretation; emerging
contaminantsissuesmonitoring coordination; monitoring locations;monitoring parameters; and
nutrients. TheDNRstrategy development tearmonsidered all of the inpuh developim
recommendations to improvenonitoring effectiveness and better enable the program to respond to
stakeholder needs.

5. Strategy updatesReview and pdate the ambient monitoring strategy every five years. Require that
each monitoring project coordinator prepare a fiyear work plarto addresshe strategy
recommendations. Each plan should be reviewed and updated annually. Maintain a current list of
priorities for monitoring improvements to be implemented should additional funding or staffing
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resources become available. These actions will ensure that the program is regularly evaluated, priorities
are kept upto-date, and the program is able to adaptgbort- or longterm changes in the availability
of funding and staffing resources.

Prioritization of Specific Recommendations

Based upon the input received from stakeholders and technical experts, along with the results of the internal
program review, ti strategy team developed a master list of 153 monitoring improvement recommendations.
In keeping withguidance from the U.S. Environmental Protection Agetiey recommendations address all
aspects of a comprehensive ambient monitoring program, includipgionitoring objectives2) sampling
design;3) data management4) data analysis and interpretatio®) products and services; arfé) program
coordination and evaluation.

A systematic approach waakento prioritize the recommendations. The recommextibns were evaluated
individually and rated for the anticipated impact (i.e., benefit) to the program and the difficulty of implementing
the recommendation. The impact and difficulty ratings were then ranked from highest to lowest in each
category and theankings were used to establish first, second, and ttin for implementation planning.

FirstTier

The firstimplementation tierincludes 48 recommendations that received ratings of high potential impact
and lowto-moderately low implementation difficulty (i.e., Quadrant 1 of the Impact/Difficulty Plot; see
Figure 12 in Strategy Recommendations and Implementation)eXpiectedthat these recommendations

can be fully implemented within the 204821 strategyperiod assuming that funding and staffing resources
remain at current levels.

Because funding levels have remained constant for more tiiayears, it is important that théirst tier
recommendations can bgut into effectwithout requiring additional resource$he mplementation of
certain recommendations might require some redirection of resources within the ambient program;
however, it should not require a commitment aflditional resources.

Most of the firsttier recommendations involve work to be completedhiouse byDNRtechnical staff. Tis
includes tasks such as developing sampling plans, managing and analyzing data, preparing reports, and
increasing the amount girogram coordination and evaluation. A full listing of the fiist

recommendations is provided in thiStrategy Recommendations and Implementafisaction of the

report. Several examples are provided below.

Examples:

Monitoring objectives
1 Evaluatemonitoring objectives and align monitoring design pieces to fit the objectives.

Sampling Design

1 Modify existing samjohg designs by:
0 expanding the sampling season for fish tissue monitoring;
0 conducting annual or lannual sampling at stream biologiceg¢imd monitoring sites.

1 Develop new sampling designs, plans, or procedures for:
0 addressing inadequacies in the list of monitoring parameters;
0 collecting and assessingsitu continuous monitoring data for lake and stream water quality

parameters;

0 repeatingprobabilistic (statistical) stream surveys eveério 10years;
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o choosing wetland monitoring sites in regions of the state where theb@8d random selection
process is not effective.

Data Management:

T

Complete the upload of 2014 ambient groundwateraland future datasets into EQuIS. Assess the
best methods for making historical groundwater records available both to internal DNR staff and the
public.

Develop aHowto¢ guide that walks new and inexperienced users through the web retrieval of

data.

Create a user group to provide feedback on the usability of the data retrieval functions and provide
suggestions on how to make retrieval more understandable to users outside BiNFe

Use EQul8atabasefunctions more fully to enhance quality assuranicg;example, graphing the

data as it comes into the system to show outliers and other suspect data points.

Products and Services:

T

1
1
T

= =

Annually update the fish tissue monitoring fact sheet and make it more easily accessible from the
website.

Continue issuingegular groundwater monitoring reports.

Develop lake monitoring reports for public distribution on a regular basis (e.g., biennially).
Prepare summaries of ambient stream water quality monitoring data for the entire state, individual
monitoring sites, rivebasins (e.g., HUC8 basins), or ecoregions.

Continue to post reports on thBNRwetland monitoring website, and also utilize current and past
project partners to disseminate reports for greater visibility and public awareness of wetland health.
Program ©ordination & Evaluation

Periodically review the ambient monitoring strategy and receive continual feedback from internal
(DNR and external stakeholders.

Develop a technical advisory team within th&lRto address departmenivide goals, needs, and
priorities for lake management, monitoring and assessment, and restoration.

Implement the new lowa Wetland Program Plan statewide in cooperation with wetland monitoring
partners and resource managers.

SecondTier

The secondmplementation tierconsists of 28acommendations that received ratings of high potential
impact and moderatg¢o-moderately high implementation difficultyfhese recommendationsan only be
implemented ifaccompanied by a moderate increase in funding and staffing resources. Many of the
recommendations involve advancetime-consuming technical workuch astatistical data analysisr
computer programmingSeveral recommendations would requiréditional funding to support new sample
collection and analysis wark

Examples:

Sampling Design

1

1

Identify groundwater monitoring areas and questions for which greater statistical representation is
necessary and increase the numbers of samples collected to appropriate levels.

Periodically sample for algal toxins and emerging contaminants to allorigterm trend analysis

and to prepare for anticipatetd SEPA guidance and standards for algal toxins in Class A (recreational
use) waters.

Increase the number of river fish tissue trend monitoring sites by approximately fifteen to cover all
the major rivers in lowa.
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Data Managemerntt
1 Refine the fish tissue database to allow easier access and use of the data. Investigate the possibility
of entering low& ambient fish tissue data into a national database (e.g., STORET, WQX) so that it
can be included inegional and national studies of tissue contaminant levels.
1 Continue to build data reporting capabilities withhre EQuISlatabase For example, graphs of data
can be updated automatically as new data are added. This particular feature would assisitbtaff
guality assurance work and generating monitoring reports for stakeholders and the public.

Products and Services

1 Complete annual assessments of water quality trends in concentrations and loads to align with the
Nutrient Reduction Strategy. Examinther water quality influences such as stream flow,
seasonality, land use, management actions, policies, and regulations on a less frequent basis (e.qg.,
approximately five years) as these things tend to change more slowly.

1 Continue to expand and improve mitoring-related internet applications. For example, a re
designed version of ADBNet-fnogress) will be more usédriendly, especially regarding interactive
mapping features. The development of ambient stream water quality data summarization
capabilitiedike those offered by the BioNet (stream bioassessment) application would be a step in
the right direction.

Third Tier

The thirdimplementation tiercontains 22 recommendations that were given ratings of high potential
impact and moderately higto-highdifficulty. Theserecommendationgan only be implemented with
substantial increase imonitoringresourcesimplementing the recommendations mighequire specialized
skills that are not widely available (e.fpr the development of an online databagerit could involve
increases in samplinfgequency monitoring parameters, osite coverage

Examples:

Sampling Design:

1 Add fixed monitoring stations in coldwater streams and small warmwater streams representing all
of lowa® designated use classifittms and ecological regions. This monitoring data would allow
DNRto better understand, assess, and protect water quality conditions in largelyamitored
stream types.

1 Extend monitoring to multiple locations within many lakes on a rotational bass withprovide
data needed to understand how the arms of impoundment lakes may function differently than in
the main basin where monitoring usually occurs.

91 Designate sentinel stream monitoring stations and use them to implement monitoring
enhancements, sth as expanding the list afonitoring parameterso include pesticides and
pharmaceuticals or increasimgmplingfrequency to improve pollutant load estimation.

1 Increase the inventory of wells for future groundwater sampling efforts by working with small
community water supplies including state parks, county conservation areas, industrial users, and
private well users.

Products and Services
1 Create a new online lake information system capable of providing stakeholdethapdblic with
access to mondring data and interpreted water quality information for individual lakes and the
monitoring network as a whole.
1 Develop and implement wetland water quality standards.
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1 Create a wekbased interactive map providing access to fish tissue contaminant mowjtdata and
consumption advisory informatiofrurther expand access to the data/information by developing an
application for smartphones.

Resources Needed to Implement Recommendations

Rough estimates of funding and staffing resources needédllyimplement the recommendations within each
implementation tierare provided below for initial planning purposédore precise cost information will need to
be gathered before decisions about the feasibility of any particular recommendation can be Tiedest and
staffing estimates are not cumulative; thewply represent resource needs implementthe recommendations

in a givertier. It is anticipated that funding requirements for completing the list of filest recommendations
can be met by adjustinguerent funding allocations; therefore, no additional funding will be necessary.
Additional funding would be required to implement the second and ttiets ofrecommendations.

Estimated additional resources needed to implement ambient water monitoringas¢gy
recommendations within the 201&021 strategy period.

Implementation Total # of Additional Annual Additional Annual
Tier (*) Recommendations External Costs Internal Staffing (FTE**)
. no additional resourceseeded
First . .
(1) 48 (assunescurrent resource allocations remain th
same)
Second 28 $433,160- $848,683 1.3-2.7
(2a)
Third $959,622-
(2b) 22 $2,099,458 1.7-2.8

*CASN) ydzYoSNI NBFSNE (G2 GKS ljdzZ RN yd Ay GKS
Recommendations Y R LYLIX SYSyYy (Gl GA2y ®E0
*ETE, FullTime Equivalent

New sample collection arldboratoryanalysisvork represensthe largestcomponentof the projected external
costs.Othercostsmightincludethings likeequipment purchases arontracted information technologgervices.

As the table shows,rpjected external costs increase significantly as implementation efforts move from the first
tier to the second and thirdiers. For example, just 37 percent of the fit&r recommendationsnclude external
costs compared with 54 and 95 percent of the second and thérd, respectively.

As with funding,tiis anticipated that staffing requirements for the fits&r recommendations can be met by
adjusting current staffing allocations withthe Water Quality Monitoring and Assessment Section ofiNR
therefore, no additional staffingelated costs are anticipateat this level Ful implementation of the second
and thirdtiers recommendations, however, would requireanagemengpprovaland new fundingo addstaff
at the estimatedlevelson top of existing levesl

Additional Considerations

Three specific monitoringonsiderationsvere raised at the onset of the ambient monitoring strategy
developmentproject 1) impaired waters; 2)utrient reduction strategy; and 3) rotational basin monitoring
Basedon the results of theomprehensivgrogramreview, the following recommendations speak to the ability
of the ambient monitoring program to effectively address these monitoring issues.

Impaired Waters
lowaQ list of impaired waters, required under Section 303(d) of the Federal Clean Water Act, includes several
hundred waterbodies and impairments of many types. Designing and executing a program that would
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comprehensively monitor the stas of impaired waters and provide data for the development of watershed
improvement plans or Total Maximum Daily Loads (TMDLS) is beyond the scope of the Ambient Water
Monitoring Program.

The ambient program will continue pursuing ways to improve tha dad information available to support the
impaired waters program. However, any significant redirection of ambient monitoring resources into impaired
waters monitoring would hinder the ambient progr&rability to achieve its primary objective of staarsl

trends monitoring, and therefore is hot recommended.

Nutrient Reduction Strategy

The ambient monitoring program is currently developing nutrient load calculations in support d® Ibwtient
Reduction Strategy. The strategy team is also evaluataygwo improve the quality and quantity of nutrient

data available for load calculation purposes. It is anticipated that some monitoring improvements can be made
without jeopardizing the ambient progra@ability to achieve its objectives.

The ambient prgram is not designed to monitor nutrient loads in small watersheds (e.g., HUC12 scale) where
reductions are first likely to be observed following the implementation of nutrient management practices and
technologies. Any significant redirection of currerdlyailable ambient monitoring resourcégo monitoring of
implementation effectiveness in small watersheds would severely hinder the ambient pr@gaitity to

achieve its objectives, and therefore is not recommended.

Rotational Basin Monitoring

Many dates have adopted a rotational drainage basin or watershed monitoring design to provide more
comprehensive monitoring coverage and improve monitoring support for water management and regulatory
programs. Many states have established a-frear rotation n which all mediurrto-large basins are monitored
within one cycle. There arariousdesigns, however, the monitorirgite networkoften includessome
combination of fixed trend sites, probabilistic (random) sites, and targetedfsitesedon specific cocerns or
management needs within the basin.

Implementation of a statewide rotational basin monitoring design would require a significant redirection of
existing ambient monitoring resources or a substantial investment of new resources. Lacking stifficlarg
and a clear expression of support for rotational basin monitoring from DNR programs (e.g., Fisheries, Lake
Restoration, Nonpoint Source/319, TMDL, and Wastewater Permitting) and other stakeholders, the
implementation of a rotational basin monitog design isiot recommended at this time.
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Introduction

Water Resourcesof lowa

lowa is endowed with abundant groundwatand surface water resources providing for the s@tearious

domestic, ecological, industrial, and recreational water ng@ddblel). Water occurringwithin abasin or
watercourse is consideragublic waterand public wealth of the people of the statowa Code455B.2623).

oBasirt meansda specific subsurface watbearing reservoir having reasonably ascertainable boundaries.
AdWatercours& meansoany lake, river, creek, ditch, or other body of water or channel having definite banks and
bed with visible evidence of the flow or occurrence of water, except lakes or ponds without outlet to which only
one landowner is riparian(lowa Code, 455B.17.1)

Qurrent rules and regulations governing water rights and allocation in lowa are founded lenth@arkWater
Conservation Act of 19%also known as thélowa WaterRightsLawé This act established a water regulatory
framework thatpresenesthe publicinterest in beneficial water uses through the establishment of a permit
system for water allocation among regulated udesgor to its enactment, water use in lowa was governed
mostly by principles afripariaré water doctrine that is commonly applied imgtern states rather than the

oprior allocatiorg doctrine of western states (Hines 196T) simple terms, the riparian doctrine holds that water
rights are conferred to the riparian landowner adjacent to a watercourse, while the prior appropriationrgoctri
confers water rights according to thfirst in time, first in righé principle (Ausnus 1978).

The primary authoritfor water management and protection in lovimdelegated to the lowa &partment of

Natural Resourcesnder Chapter 455.172 of the lowa Co&eibsection 455B.262(3yhich establisheghat

public water igiX 4 dzo 2 SO0 G2 dzaS Ay I O0O2NRIyOS gAGK GKAAa OKI LI
water for all beneficial purposes is vested in the stathiclv shall take measures to ensure the conservation and
protection of the water resources of the state. These measures shall include the protection of specific surface

and groundwater resources as necessary to ensure-ferrg availability in terms of qudity and quality to

preserve the public health and welfage.

Additional background information aboldwa®water law and planningfforts can be founcat the DNRweb
page http://www.iowadnr.gov/EnvironmentalProtection/WaterQuality/lowaWater-Plan

Recentreportsinclude:

OWater Planning Law and Governmé&(DNR Riessen 2008)
oComprehensive Water Planning in lawast Efforts (DNR Riessen 2009)
dowa@Water Planning Histoé(DNR Riessen 2009)

oWater Rights and\llocatiore (DNR Hoyer 2010)

Tablel. Summary of lowa Water Resources (updated, December 2015)

INFORMATION SIZE/NUMBER| SOURCE OF INFORMATION
State Population 3,107,126 U.S. Census Bureau, 2014 Census
56.973 Total land area is 55,857 square miles; water arez
State Surface Area squar’e miles 416 square miles (0.7% ); U.S. Census Bureau,
Geography: State Area Measurements, 2010

Precipitation, Evapotranspiration, and Stream Discharge

!lowa Acts, 57 G.ACh. 229(1957)
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Tablel. Summary of lowa Water Resources (updated, December 2015)

INFORMATION SIZE/NUMBER| SOURCE OF INFORMATION
égiz?ge Anual Precipitation (1873 32 49 inches | | |
— Harry Hillaker, State Climatologist, lowa Departmg
Average Annual Precipitation (1981 of Agriculture and Land Stewasip
2010) (most recent 39ear summary| 35.27 inches
period)
Average Evapotranspiration approx. 26 Harry Hillaker, State Climatologist, lo@apartment
inches of Agriculture and Land Stewardship
Average Stream Discharge (1901 7 01 inches _
2014) ’ U.S. Geological Survey WaterWatch web page at
http://waterwatch.usgs.govdTable of computed
Average Stream Discharge (1981 9.83 inches runoff by wateryear for lowa

2010)

Rivers and Streams

21.4 % lowa Population Served with Drinking Water*

Total Milesof Rivers and Streams 92,852 miles | DNRGIS Lidar Flood Plain Mapping Project, 2015
. . U.S. Geological Survey 1:100,000 DLG Hydrogra
Perennial Streams 27,950 miles Data Map (published July 1993)
Intermittent Streams 64,902 miles | Difference of perenniahiles and total miles (above
Miles ofédMeandered Sovereign . Lower reaches of 17 lowa rivers (IAC:571 Chapte
L 1,461 miles
Riverg 13)
Border rivers are the Mississippi R. (315 miles), D
Miles of Border Rivers 660 miles Moines R. (31 miles), Big Sioux R. (136 miles), ar

Missouri R. (178 miles); estimated frddNRGIS
stream coverage.

Lakes, Reservoirs, and Wetlands

4.1% lowa Popu

lation Served with Drinking Water*

Total Acres ofStanding Water
Wetlands

286,385 acres

Permanently floodedintermittently exposed, and
semipermanently flooded lacustrine and palustrin
wetlands;DNRGIS National Wetland Inventory of
lowa(2002) Polygon Features

Lakes, Reservoirs, and Wetlands
having deep water (limnetic) habitat

767
(137,484 acres)

Max depth exceeding 2 meters during dry season
excluding 10 artificially flooded water treatment

lagoons,DNRGIS National Wetland Inventory (NW
coverage

Lakes andVetlands Designated for
Beneficial Usem lowa® Water
Quiality Standards

661

DNRSurface Water Classification. IAC 567(61)-rul
referenced document. June 17, 2015

Significant Public Lakes

138
(46,623 acres)

DNRNRGIS coverage of significant publoWned
lakes digitized from 2002 color infrared
photography Last updated 5/15/2007

Federal Flood Control Reservoirs

4
(34,894 acres)

Coralville, Red Rock, Rathbun, and Saylorville
reservoirs operated by U.S. Army Corps of
Engineers. Sourc®NR/ NRGIS Libraryederal
reservoircoverage. Reservoir area determined fro
2002 color infrared photography.ast updated
12/20/2006

Number oféMeandered Sovereign
Lakes

67 lakes

Natural lakes of glacial & riverine origin (IAC:571

Chapter 13)

10
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Tablel. Summary of lowa Water Resources (updated, December 2015)

INFORMATION SIZE/NUMBER| SOURCE OF INFORMATION
All dPond wetland types including artificially
Ponds 138571 flooded water treatme_nt basins and lagoons;
(122,390 acres) DNRGISDNRGIS National Wetland Inventory of
lowa, Polygon Features
Groundwater Storage (ac.ft) 34.7% lowa Population Served witdrinking Water
Total All Aquifer >100,000,000 | 74.7%
Alluvial Aquifers ~25,000,000 | 22.9%
Drift Aquifers & Pennsylvania ~10,000,000 | 12.5%
Dakota Aquifer ~3,000,000 | 6.1%
Mississippian Aquifer ~25,000,000 | 3.8%
SilurianDevonian Aquifer ~55,000,000 | 15.4%
CambreQOrdovician Aquifer ~15,000,000 | 14.0%

*2000 lowaWater Monitoring Plan

Water Quality Standards

In accordance with the Federal Clean Water Act (CWA), individities sre responsible for setting water quality
standards to define and protetieneficial uses of waters under their jurisdictidme lowa Code (455B) and
Chapter56761 dWater Quality Standardf the lowa Administrative Code (IA€tablish water quality goals

for all waters of the statéWaters of the state are defined in lovzode 445B.171(36) #se following GAny

stream, lake, pond, marsh, watercourse, waterway, well, spring, reservoir, aquifer, irrigation system, drainage
system, and any other body or accumulation of water, surface or underground, natural or artificiad, grub
private, which are contained within, flow through or border upon the state or any portion théreof.

lowa@Water Quality Standards include three componeit3 designated useq?2) criteria, and(3) anti-
degradation policy.

Threemain types of dsignated useare recognized
1 Class AWater Recreation (i.e., swimming, wading)
9 Class BAquatic Life and Fishing
1 Class CDrinking Water

Additionalsubclassificationsire definedwithin the Class A and Classifes A fourth designated use, Class HH
Human Health, is applied selectivelywaterbodiesfor whichhumanconsumption of aquatic organisie.g.,
fishandturtles) is an expected use.

In addition tothesespecificdesignated usedowa@ Waer Quality Sandardsalsorecognize general uses that

apply toall waters of the staténcludingdesignatedusewaters and general use wateiGeneral use waters are
defined as intermittent watercourses and those watercourses which typically flow only for short periods of time
following precipitation and whose channels are normally above the water table. These waters do not support a
viable aquatic community during low flow and do not maintain pooled conditions during periods of no flow
General uses are protected by narrative waderlity standards for livestock and wildlife watering, aquatic life,
non-contact recreation, crop irrigation, and industrial, agricultural, domestic and other incidental water
withdrawal uses.

11
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Water qualitycriteria are expressed as constituent concetitras, levels, or narrative statements, representing
a quality of water that supports a particuldesignateduse(40 CFR Part 13 )owaQ Water Quality Sandards
include numeric criteria for conventional water quality parameters such as pH and dissaixgeh, toxins such
as ammonia and copper, and also narrative criteria statements that provide assurance that watergfnei be
fromé substances that produce aesthetically objectionable or noxious conditions.

lowa® antidegradation policy and implenmgation procedures provide for maintenance and protection of
existing surface water uses and the level of water quality necessary to protect the existintpus&santk
degradation framework is outlined the Water Quality Standards anuplementation procedures are
published in a rule referenced documemtailableat http://www.iowadnr.gov/Environmenta
Protection/WaterQuality/WaterQualty-StandardsThe antidegradation framework identifies fottiers of
protection ranging from a basic level afforded to all waters of the state to incrdasets ofprotection in
specific water¢o whichcertain human activities or wastewater dischargieat may negatively impact water
guality are restricted or prohibited.

Monitoring Overview

lowa DNRMonitoring

Categorizing the many types of water monitoring activities conducted b{piigis difficult; howevey for the
purpose of developing this stiregy,two broadcategories are distinguishedmbient monitoring and targeted
monitoring As an adjectivehe word éambientt meanssurroundingor encompassing-rom the perspective of
a state environmental agency, timeain objective oBmbientmonitoringisto report on status and trends in
water quality characteristicacrossbroad geographic scalesdresource clascations(e.g.,regional
groundwater aquiferand statewiddakes and reservoirshn contrast, targeted monitoring activities usually
focus onnarrowerobjectivesthat address a specifievent,issue omprogram reed (e.g.,tracking of kzardous
AlgalBlooms[HAB;| or evaluating the effectivenessf nonpoint source pollution contrddest Management
Practices| BMPs])

Ambient Monitoring

Theambient water monitoring program is implemented by the Water Quality Monitoring and Assessment
Sectio(WQMASWithin the Water Quality Bureau of tHeNREnvironmental Services Divisi@taff arehoused

in the DNRCentral Officen Des MoinesThe ambient monitoring program receives an annual appropriatfon
$2,995,000 from the State of lo@Environment First Fund his appropriation has remained constant for more
than ten yearsinflationary increases in monitoring program costs have effetitiresulted in a budget

reduction over time.

Supplemental funding from Section 106 of the Federal Clean Water Act (CWA) also has been utilized to support
certain types of ambient monitoring. Funding from other CWA programs (e.g., Section 319 and fiatlBite t

used to support prograrspecific needs (i.e., targeted monitoring) are not included in the ambient monitoring
budget.

Ambient nonitoring funds pay for contracted field and analytical services, monitoring equipment and supplies,
andthe salary and benefits ddNRstaff members Currently there arenine DNRstaff workingfull-time or part-
time in the ambient monitoring program.

The ambient monitoring program is currently engaged in contractual agreements withrtiversity of lowe

Stae Hygienic Laboratory (SHL) and the lowa State University Limnology Lab@i@tdiridor field and

laboratory analytical service$he program alséundsa cooperative agreement with the lowa District of the U.S.
Geological Servig@)SGSpr water flowgauging and continuous-gitu (sensor) water quality monitoring.

*Code of the Federal Register (CFR), Title 40, Paxt \\&dter Quality Standards

12
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TheDNRambient water monitoring program currently inlesmonitoring of groundwater and surfaegater
resourcesTable2 showsthe major categoriesand subcategorie®f groundwater and surfaceater resources
that are monitored and those that currently are not.

TheAmbient Water Monitoring Programincludesthe following ongoingprojects
Fish and turtldissue monitoringn lakes and streams
Groundwaterquality monitoring

Lake water quality monitoring

Stream biologicahssemblage and physical habitat monitoring;
Stream flow and stage monitoring (cooperatagreement with U.S. Geological Suryey)
Stream water quality monitoringand

Wetland biological and water quality monitoring

= =4 =4 =8 -8 -8 -9

Additional details about the types of activities encompassed by the ambient monitoring pregedound in
Table3 and also irthe individualproject descriptionsprovided in the program evaluation sectiontbfs report.

Table2. Water resource catego8 &4 |+ YR & dzo OF

Monitoring Program.

84 Ay Ot

Category

Subcategory

Monitored

Not Monitored

Groundwater

Lakes / Reservoirs

Rivers / Streams

Wetlands

Major Aquifers

Minor Aquifers(e.g., Manson)
Shallow Groundwater
Artificial Lakes

Flood Control Reservoirs
Natural Lakes

Private Lakes, Ponds, Stormwat
Basins

Perennial Flowing or Pooled
Wadeable Streams
Nonwadeable Interior Rivers
Ephemeral or Intermittent
Streams

Border Rivers

Prairie Potholes

Riverine Wetlands

Farmed Wetlands

X

X

X X

X

13
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Table3. Summary of active, recent, or planned DNR ambient watewnitoring activities: 20062015.

Project # Sites | # Sites | Monitoring Sample Parameter
. . . - .
Resource Project Name Subcategory / Strata Status Site Selection (total) IYr Duration Collection Sample Type| Parameter Type Group
Frequency
Non_VuInerabIe Active NornrRandom | 50 10 Rotation (5yr) | Annual (late fall) | Water ME, PE, RAD, WQL Core
G § Ambient Aquifers
A(r]cl)JliJfr;rgNater Groundwater Vulnerable Aquifers Active NornrRandom | 50 50 Perennial Annual (late fall) | Water ME, PE, WQL Core
Quality
225:;2/08@%0% Planned | NonRandom | 40 40 One time Annual (late fall) | Water PHA Supplemental
i i ; Aquatic
. Significant Publically . PHY,ZO Core
Lakes / Reservoirs Cvn;?eI?thuL;iI:e Owned Lakes & other | Active NonRandom | 138 138 Perennial ilrisneaes;)rrl(ligell) Community
Y lakes of interest pringearly Water AP, WQF, WQL Core
Aquatic | gy pg Core
Community
Habitat AH, RH Core
I(-\l/s\a,\\(/j)water Streams Active Non-Random | 116 28 Unspecified 1/ Index Period
AP, FL, WQF, WQL Core
Water
ME, PE Supplemental
Aquatic . BM, FS Core
Community
1/ Index Period Habitat AH. RH Core
. . ndex Perio
A_mble_nt Stream Wadeable Perennial Active Non-Random | 16 4 Rotation (4yr) AP, FL, WQF, WQL Core
Biological Streams (CW) Water
ME, PE Supplemental
Continuous (July
Sept) Water WQF (temp) Core
Aguatic
Community BM, FS Core
Rivers / Streams i Habitat AH. RH Core
\é\:?gaesglt(ev\lj\fvr)enmal Active NornrRandom | 100 25 Rotation (4yr) | 1/ Index Period
AP, FL, WQF, WQL Core
Water
ME, PE Supplemental
Perennial Monthly Water AP, FL, MI, WQF, WQL| Core
55 Unspecified Monthly Water PHA Supplemental
Ambient Stream Medium-Large Interior .
Wator Ouality Streams (Including Big Active NonRandom | 55 Unspecified Quarterly Water PS Supplemental
River Sites) 43 Unspecified 1/ Index Period Aquatic . BM, PHY Supplemental
Community
e Continuous
1 Unspecified (month) Water WQF Supplemental
Aquatic | gy £ Core
REMAP Probabilisti{ Perennial Streams / Probabilistic Community
Survey Ecoregions Recent (Random) 225 45 Rotation (5yr) | 1/Index Period | Fish Tissue | ME, PE Core
Habitat AH, RH Core

14
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Table3. Summary of active, recent, or planned DNR ambient watevnitoring activities: 20062015.

Project # Sites | # Sites | Monitoring Sample Parameter
. . . - .
Resource Project Name Subcategory / Strata Status Site Selection (total) IYr Duration Collection Sample Type| Parameter Type Group
Frequency
Sediment ME, PE Core
2-3 / Index Water AP, FL, ME, MI, PE, Core
Period WQF, WQL
Continuous
(week) Water WQF Core
USGEDNR Interior Rivers / Active Non-Random | 26 26 Perennial Continuous Water FL, ST Core
Cooperative Streams
. . Every other . .
NonWadeable Rivers | Active NornrRandom | 10 10 year Annual Tissue (Fish) | HG, PE, SOC Core
Lakes Active Non-Random Qnspem 15 Variable Annual Tissue (Fish / HG, PE, SOC Core
fied Turtle)
TissueFish / Tissue _ Rlvers/_Streams Active Nor-Random pnspeu 15 Variable Annual Tissue (Fish / HG, PE, SOC Core
Turtle Contaminants Statewide fied Turtle)
Lakes Recent Probabilistic 24 24 One time Annual Tissue (Fish) | HG, PE, SOC Core
(Random)
Rlver/S_treams Recent Probabilistic 15 15 One time Annual Tissue (Fish) | HG, PE, SOC Core
Statewide (Random)
Aquatic | gy Es vA Core
Prairie Pothole Probabilistic 1/ Season (May Community
Wetlands Recent (Random) 30 257 Variable Sept) Habitat AH Core
Water WQF, WQL Core
Aquatic | gy Es vA Core
Probabilistic 1/ Season (May Community
Ambient Wetland Riverine Wetlands Recent (Random) 30 85 One time Sept) Habitat AH Core
Wetlands Monitori
onitoring Water WQF, WQL Core
Fens Recent Probabilistic 30 31 One time 1/Season (May Habitat MA, ST, RH Core
(Random) Sept)
- Aquatic | gy Es vA Core
Prairie Pothole, 3/ Season (Ma Community
Riverine & Fen Active Non-Random | 30 10 Rotation (3yr) Y Habitat AH. RH Core
Sept) '
Wetlands
Water PE, WQF, WQL Core

*Parameter TypeARAlgal Pigments, Alquatic Habitat, A‘Rlgal ToxinsBM-Benthic Macroinvertebrate Assemblage;Hbw (Discharge), F8sh Assemblage, H@ercury,
MA-Macrophyte Assemblag®IE-Metals, MUMussel Assemblage, Festicides, PHRharmaceuticals, PHhytoplankton Assemblage, RA&adionuclides, RRiparian
Habitat, SOESynthetic Organic Compounds-Sfage (water elevation), WQNater QualityField(analyteg, WQLWater QualityLaboratory(analyted, ZOZooplankton

Assemblage.
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Ambient Water Monitoring Objectives

Ambient water monitoringorojectsare designedo servefederal andstate needs and requirement3he
FederalClean Water Act (CWA) includes several monitoring and assessment requiremauoting (1)

reporting on the support status of designated uses under Section 3q2jtisting of impaired waters and
identification of causes and sources of impairment under Section 3Q3}dsuingwastewater permits under
Section 402 and thblational Pollutant Discharge Elimination Systéa);reviewing, modifying, and adopting
water quality standards under Section 303(c); &bdevaluating Section 319 watershed project effectiveness in
reducing impacts to low@ watersfrom nonpoint source polltion.

Guidance issued by the U.S. Environmental Protection Agency (USEPA 2003)statisdiod tribalmonitoring
programs toobtain data that willupportthe followingCWAprogram djectives:

a. Establishing, reviewing, and revising watealiy standards (Section 303(%)

b. Determining water quality standds attainment (Section 305(b));

c. Identifying mpaired waters (Section 303(d));

d. Identifying causes and sources of water quality impairments (Sections Z08{8D5(b))

e. Supporting the implementation affater management programs (Sections 303, 314, 319, 402; ata)

f. Supporting the evaluation of program effectiveness (Sections 303, 305, 402, 314, 319, etc.).

As an outgrowth of meeting the objectives, the Sfatmonitoring program should be able tosaver the
following CWArelated monitoringquestions

What is the overall quality of waters in the State?

To what extent is water quality changing over time?

What are the problem areas and areas needing protection?

What level of protection is needed?

How efective are clean water projects and programs?

agrwDNPE

Table4. Federal Clean Water Act (CWA) monitoring
objectives and questions supported by the DNR Ambient
Water Monitoring Program.

Monitoring Category Objectives Questions
Fish andTurtle Tissue a,b,c, 1,2,3
Groundwater 123,45
Lakes and Reservoirs a,b,c,d,ef 1,2,3,4,5
Rivers and Streams a,b,c,d,ef 1,2,3,4,5
Wetlands b,c,d 1,3,45

lowa@ Ambient Water Monitoring Programserves multiple purposes encompaissg both CWAand state
objectives(Table4; Table5). Satus and trendsnonitoring was ranked ake most importantobjective by DNR
ambient monitoring project coordinator®roviding the public with advisomglated information is not

specifcally identified among th€WA objectivesbut it is an important oneecognized byhe DNRMonitoring
projects such as swimming beach monitoring and fish/turtle tissue contaminant monitoring have the specific
objective of informing the public about thésk of exposure to environmental conditions or contaminants that
could behazardous to human healtffhe ambient monitoring program also addresses other specific state needs
such as providing data to calculate nutrient (N & P) loads at the HUC8 waterstieith support of the state
nutrient reduction strategy
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Table5. Ambient water monitoring objectives identified by the monitoring project coordinators.

Resource Category /

Monitoring Project Objective Type Description
Status and Trends CWA 305(b)/303(d) designated use assessment
Fish and Turtle Tissue Public Information Consumption advisory development

Water Quality Standards Toxic criteria development

SEUBEIL AN Aquifer characterization and trends reporting

Groundwater
Issue/Problem . .
Occurrence of emerging contaminants
Assessment
Status and Trends CWA 305(b)/303(d) designated use assessment

. Program Implementation Restorationprioritization
Lakes and Reservoirs . :
| Effectiveness Evaluatior

Water quality standards  Nutrient criteria

Status and Trends CWA 305(b)/303(d) designated use assessment

Rivers and Streams Water Quality Standards Biological criteria and nutrient criteria development

{eralEglezl, Public Information Characterization of stream biological health;

distributional ranges and occurrences of benthic
macroinvertebrates and fish species
CWA 305(b)/303(d) designated use assessment;
Rivers and Streams statistical data characteristics of fish tissue, physical
(20022006 Status and Trends habitat, sediment, and water quality parameters;
probabilistic survey) frequency of exceedance in water quality standards
criteria or other levels of concern
Status and Trends CWA 305(b)/303(d) designated use assessmenty
term trends in water quality parameters

Rivers and Streams Issue/Problem Nutrient (N & P) load calculation at the HUC8 watersh
(water quality) Assessment scale

Reporting on water quality conditions using the lowa

Public Information Water Quality Index
Rivers a_nd Streams Status and Trends; Gontinuous monitoring of flow and water quality
(water discharge and : . o )

Public Information parameters reported otline in real time.

stage monitoring)
Biological and watequality characteristics of aquatic

Wetlands Status and Trends communities that represent lowa wetlangSWA
305(b)/303(d) designated use assessment

Targeted Monitoring
In collaboration with otheDNRwater programs and outside entities, the WQMAS &asconduced
monitoring to address more specifically targeted objectives, including:
1 Monitoring of pathogen indicator bacteria and nuisance algal blooms at public beaches
1 Water quality monitoring upstream and downstream of urban areas
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Monitoring of shallow lakes isupport of lake restoration projects

Water quality monitoring in small watersheds in support of water quality improvement goals
Stream biological monitoring to determine streaspecific status of aquatic life useand

Fish tissue contaminant levels ipegific lakes or streams to support consumption advisory decisions

= =4 =4 =N

In addition to these projects the WQMAS atapportsthe IOWATER citizen water quality monitoring program,
which involves the sampling of chemical and physical parameters indaketreams IOWATER monitoring is
customized to address local interests and concerns.

Monitoring Conducted by Other Organizations

Listed lelow are several examples gfrogramscurrently monitoringlowa@watersandborder rivers The list is
not meant to seve as a comprehensive listing of all monitoring efforts taking place in Bwedollowing
programs vary widely in their objectives and geographic coverage.

1 U.S Geological Survee.g., NAWQANd UMRRLTRM)

1 U.S Army Corps of Enginediteod control reservoir projects(e.g., Des Moines River Monitoring
Networkandlowa River Monitoring Netwojk

1 Watershedcoalitions andnanagementuthorities (e.g., Northeast lowa Research and Conservation
Developmeniand Rathbun Watershed Project)

1 Municipal andegionalwater suppliers(e.g., Cedar Rapids Water DepartmantiDes Moines Water
Works)

1 Surroundingstates(e.g., lllinois Bvironmental Protection Agen@nd South Dakota Bpartment of
Environment and Natural Resourges

91 Agribusinesge.g., Syngentandlowa Soykan Association)

9 lowa Institute of Hydraulic Research (IIHR)

Every two years thBNRrequestsmonitoring data from outside organizatiof@r use in preparinghe biennial

CWA Integrated ReparThis is one of the main ways thalNRbecomes awaref otherwater quality

monitoring programsthat are conductedvithin or borderinglowa. Thestrategyteam usedits knowledgeof

these programsén evaluatingambient program strendps and weaknesses adévelopingmonitoring

improvement recommendation#\s an outgrowth of the 2013 Nutrient Reduction Strategy,3tete@ Water
Resources Coordinatir@@uncilis compiling information on all water monitoring activitiescurringin lowaand

DNRis assisting with this effortn stakeholder listening sessiohsld by theDNRambient water monitoring

strategy development team, several stakeholders expressed a desire for the ability to access information about
all monitoring programs conducted in the state, not jtlgt monitoring conducted by th®NR

StrategyDevelopment

Background

In accordance witliederal andstate requirements, the lowa Department of Natural ResourédsH is
responsible for planning and implementiag ambient water monitoring progratmAmbient water monitoring is
the ongoingprocess of measuring and assessing the biological, chemical, and physical characteristics of
groundwater and surface watefhe goal oDNR8 ambient monitoring program is to provide consistent,
unbiased information about the condition of lo@awater resarces so that decisions regarding the
development, management, and protection of these resources may be improved.

In 2000, he DNRprepareda comprehensivevater monitoring plan in response to increased public concern
about water quality and recognitionf the need for better informatioron the condition of low& water
resourcesThe 2000 plan outlined data collection needs for groundwater, streams, lakes, and wetlands, as well
as precipitation and swimming beachésalso addressed data management antirpretation, monitoring
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coordination, public information and citizen monitorinthe projected budget to implement tH#2000plan was
estimated at$6,539,000 annually, of which approximately 76% ($4,964,000) was anticipabedtoded by
the State Themonitoring plan resuld in increasel State fundingor monitoring whichallowed the ambient
water monitoringprogramto expand and implement several of the p@mecommendationsThe State funding
allocation for ambient monitoring hagmainedconstantat $2,995,000 since 2001.

Between 2002 and 2005, staff of tblNRand Region VIl of the U.S. Environmental Protection Agency
completed a review of the ambient monitoring program and developed aiemy strategic plan for achieving

a comprehensive monitoring program with respect to mee@\yAmonitoring andreportingrequirements

This work is described in the document titléstrategy to Address Monitoring Gaps, Strengths and Weaknesses
(DNRand USERR7, 2006)

The 2006Strategy to Address Monitoring Gaps, Strengths and Weakreesstedl that the State appropriain,
while significantly larger than that of many states, was not adequate to cover the monitoring needs identified in
the 2000 plan

The 2006 strategy counted the following accomplishments since the 200@vakenacted:

= =4 =4 =4 -4 -9

Successful development of a unteer monitoring program;

Beach monitoring;

Successful implementation &TOREAnd ArcIMSdata retrieval;

Annual conference and fact sheets;

Comprehensive monitoring édwaQ significant publicly owned lakes; and
Expanded monitoring dbwa@ streams.

The 2006 strategy identified the following program gaps:

= =4 = =4 -4 -4 -8 9

= =4

Comprehensive coverage of wetlands;

Comprehensive coverage of largeordere rivers

Nonsignificant public and private lakes;

Intermittent streams and firsbrder perennial streams

Precipitation /air deposition;

Stream and lake gaging data & stations;

Biological indicators and reference conditions for assessing lake health;

Sediment datdor stream bed, bank erosion, lake deposition of sediments, and suspended sediment
concentrations inowaQ@waterbodies

Targeted TMDmonitoring and

Special studies or research (e.g., sediment oxygen demand, nutrients in tile flow, instream nutrient
cyclng, and bacterial source tracking

The 2006 Strateggisoidentified the following program weaknesses amyportunities for improvement:

)l
1
T

=A =4 =4 =4

Program infrastructure for program evaluation, reporting and coordination

Validation and refinement of wadeable stream biological indices and reference congitions
Characterization of reference conditions (especially, clsambiological and habitat) for all water body
types, but particularly nomvadeable rivers, small (headwater) perenrsaeams, and cold water
streams;

Data management

Parameter coverage

Monitoring of city and county owned beachemd

Adding historichbiological record to assessments
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Goak and Objectives

Thegoal of thisstrategyis to provide directiorfor the ambient water monitoring program to better enable the
program to fulfill its stated missioto develop and deliver consistent, unbiasetbimation about the
condition of low& surface and groundwater resources so that decisions regarding the development,
management, and protection of these resources may be impr@ved.

The goatanbe achieved by accomplishing the following objectives:

Esablishan experienced team dDNRtechnical and managerial staff to lead and develop the strategy;
EngagdDNRand external stakeholders to learn about thaipnitoringdata and informatiomeeds
Evaluate the existing program and identify improvemeeéds;
Engage external monitoring experts to learn about new approaches and techndlogfiesayimprove
monitoringeffectiveness
9 Prioritize monitoringimprovement alternativeseflectingcurrentavailability ofmonitoring resources

and
1 Identifyimprovement prioritiesto beimplemenied should additional resources become availabl¢he
future.

= =4 =4 =

This strategy will clarify and prioritize workeeded toimprove the effectiveness and efficiency@NR3 ambient
water monitoring programThe program encompasses a wide range of monitoring activities and objectives as
describedn this report In addition toDNR2 monitoringprojects a substantiatange ofmonitoring activitieds
conducted byother organizations and citizen volunteessssuch, this strategy also addresses ways to more fully
develop monitoring partnerships that can lead to more effective monitoring of the Statater resourcesis
recommended in the USEPA (2003) monitoring program guidance, this strategy strives togrelemive

with respect to addressing all of lo®awvater resources and the elements of effective monitoring program
includingan implementatim plan not exceeding ten yearsdaration.
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Stakeholderand Expertinput

lowa DNRand External Stakeholders

The ambient water monitoring strategy team helderies ofive stakeholder listening sessions between
January and April, 201%he meetings were intentionglheld prior to the DNR completing its internal review of
the program so that stakeholder and expert input would be available to inform the strategy development
processThree sessionsere heldwith DNRstaff and two sessionsith external stakeholdersSakeholders

were asked to respond to a series of questions relating to their usestafr monitoringdata and information
andways to improve the products and services provided byDh#ambient monitoring program.

Questions asked afater monitoring stakeholders:

What monitoring data or summarized information do you use and how do you use it?
How/where do you access monitoring data/information?

What other types of data, information, or services would be useful?

Do you have any suggestions to improve litaning effectiveness?

What questions would you like tH@NRmonitoring program to answer?

How can we best present monitoring data to the public?

=A =4 =4 =4 -4 =9

Representatives fron20 DNR programs and externalorganizationsvere invited to participate in theessions
(Appendix 1)External stakeholders representing the followinterestswere contacted academic/research,
agribusiness, environmental/conservation, governmengjslative, municipal/wateutility, and professional
association. fiirty-three individuals QineteenDNRstaff and fourteen external stakeholdergpresenting a
broadcrosssection ofinterests and uses ahonitoringproducts and servicgzarticipated in the sessions
Detailed notes were takeftom which alist of 132responsdtemswas compiledAppendixl). The monitoring
strategy team reviewed thmput and sorted the items into three categorig4) applicable to the ambient
monitoring strategy(2) not-applicable to the strategy but meriting additional consideratignthe WQMASr
other DNRprograms;and (3 not applicable to the strategy and not requiring further action

Table6. Stakeholder input items identified as most applicable to the Ambient Water Monitoring Program.

What othertypes of data, information, or services would be useful

Clgy* Topic your work?
MP Arsenicdata Arsenic sampling data
MC Data availability Information about what data are available
Internal information resources listed ddNRmonitoring website or
MC Data availability revised database informing people where to find WQ
data/information
MP Dissolved metals data Dissolved metals data

Qualitative habitat data/assessment for lowa lakasalogous to Ohig

MP Lake habitat assessment EPA stream QHEI

ML Lake sampling design Additional lake sampling points and seasons

Better data for nutrient load estimation; monthly not good enough;

N Nutrient loads more data to calculate mass loads and bioavailablesphorus

N Nutrient monitoring Realtime sensordor nutrient parameters throughout the state
N Nutrient trends Trends in nutrient loads

MC Sampling metadata Ln;‘g(rjmatlon to evaluate outside datguality, sourceandmethods
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Stakeholder and Expert Input

Table6. Stakeholder input items identified as most applicable to the Ambient Water Monitoring Program.

What othertypes of data, information, or services would be useful

. .

Clay. Topic your work?

ML Small watershed data More data from small watersheds (e.g., HUCA®)I watersheds)

MP Stream flow data Better flow data: norgaged streams; storm hydrographs
What questions would you like monitoring to answer?

ML Border river data What data are available on border waters?

El Emerging contaminants What is the statusf emerging contaminants?

El Emerging contaminants Has any monitoring of emerging contaminants been done?

MC g/laopr:torlng coordination / How is the monitoring system integrated and are there gaps?

N Nutrient loads How much N & P are leaving thate?

DA&I | Water quality status What is the water quality of the entire state at a HUC8 watershed
scale?
Do you have any other suggestions for improving monitoring

MP Biological monitoring Continue plologlcal monitoring; the data connect with thebfic (e.g.,
status of fish)

MC Monitoring duplication Potential overlap in monitoring programs should be examined

DA&I | Public information Datq interpretation nee(_js to be more helpful in informing the gene
public about water quality

El Rivercyanotoxin monitoring | Cyanotoxin monitoring is needed in rivers, not just lakes/beaches
Develop a rotating basin monitoring system that could provide an

ML Rotating basin monitoring assessment of water quality conditions at the basin level at least €
ten years

DA&I | Water quality trends Important to continue monitoring the best quality aquatic resources
for longterm trend purposes

DA&I | Water quality trends Show trends in water quality

. o Need monitoring of nitrate levels inells where detectable levels

MP Well nitrate monitoring o
were not historically seen
Other Comments / Concerns

E| Cyanotoxins health risk DNRn_eeo_Is to get out ahead of the risk of cydoxins to water
supplies in lowa

. . Future water quality issudaclude pharmaceuticals and personal cg

El Emerging contaminants .
products in groundwater

MC Monitoring coordination Importance oDNRbeing able to show how their monitoring prograr

connects to other programs

*Ctgy (Category)DA&LI: Data Analysis & InterpretatioEl: Emerging Issue${C. Monitoring CoordinationML: Monitoring
LocationsMP: Monitoring Parameterd\: Nutrients.

The strategy team identified 29 items as being most applicable to the development of the ambient water
monitoring strategy(Table6). The itemdall within the severalgeneralcategoriesdata analysisand
interpretation (4 items)pmergingissues (5)monitoring coordination (6);monitoringlocations (4)monitoring
parameters (6); andutrients (4) These input items were considered by te&ategy development tearmi

developing recommendations for improving ambient monitoring and better positioning the program to respond

to stakelolder needs.
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Technical Experts

The ambient monitoring strategy development teasoheld a meetingwith a group of technical experts in the
field of water quality monitoringThe meeting agenda and notes are provided in Appehdihe technical
expertswere givena brief overview of th& NRambientwater monitoring program andhe opportunity to ask
guestions about the progranThe group was then provided a list of the questions that wergedto DNRand
external stakeholderanda summary of theiresponsesThe technical experts weigsked to share their

thoughts abouthe responsesAfter reviewing the stakeholder input, a discussion was held in which the strategy
team received advice argliggestions on ways to improve the eff@eness of the ambient monitoring program
Among several of the experts, there was an acknowledgementleadliscussion andxchange oinformation

was useful and imightbe beneficial to continue meeting periodically.

Key dscussion points and expeffeedback
1 Interstate watersMonitoring and assessment (e.g., 303(d) listings) of interstate waters such as the
Missouri Rivers important Further dscussioraboutinterstate coordination of monitoring efforts
would be beneficial

1 Upstreamanddownstream monitoringf urban areasThis type of monitoringecentlyconducted by
DNRistargeted moritoring, not ambient monitoringRequirements for this type of monitorirapuld be
placedinto NPDE8vastewater)permits.

1 Monitoring program goalsThe most important issue is to identify the questiotieat DNRwould like
monitoring to answerThe questions to be answered need to be listed and prioritized; the DR
needs to determine what type of monitoring data and monitoring frequencies are nedagiswer
these questions.

1 Identifying trendslt was questionedvhetherthe DNRambient monitoring program collects samples
with enoughfrequencyto provide sufficient datdo evaluatefor water quality trendsFor example, lowa
lakes are ronitored threetimes per summer andtreams and rivers are monitored monthlyeekly
monitoring in the summeand includingevent samplingn addition tomonthly monitoring in winter
might be more appropriate

1 Identifying improvementsCatchment (local) scale is bettésr evaluating whetlkr water quality is
improving;scalingmonitoringdown to the local levelvhere implementation takes plade needed
Group dscussion explored thissueof watershedscaleand abilityto detect trends Monitoring at the
local scale igery important for evaluating BMP effectiveness.

9 Difficulty of identifying trendsComments from everal $akeholdesrelate to the question ofwhether
or notwater quality is improving over timét was not cleato the expert groupvhether theDNRhad
recently analyzed ambient monitoring program datati@nds. Group dscussion continued with a focus
onthe difficulty of observingrendsin monitoring data

1 Communicating status of water qualifyNRmight consider designingionitoring tocompare the
percent impairment&crosgiver basinge.g.,Raccoon Riv&rThis approach, howevetlpes not
specifically identify where impairments occur améght not be particularlyseful for public
communication.

1 Monitoring designs and scaldobabilstic design is better suitefr characterizing water quality on a
larger scalehowever, the smalleigatchment scale may be better for identifyingter qualitytrends.
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1 Issue of scale iavaluating BMP effectiveness aitntifying water quality improgments It is
guestionable whetheBest Management Practice (BM&fectiveness monitoring coulalsoanswer the
guestion of whethewater qualityis improving Atrend monitoring approaclis needed; however,
ambient monitoring is usually conducted at theeong scale to address BMP effectivend$s public
wants to know whether BMP implementation is workitigvassuggested that either the number of
acres with BMPs awater qualitymonitoring data can be used to determine trends.

91 Flow variability and tned detection How variability is aomplicating factor in trend monitoringsre-
project monitoring is needed to show improvemeAt USG30-year study in Texas that included pre
project monitoringand nested locations in the watersheghs effectiveand might serve as a useful
model

1 Emerging contaminant®New techniquessch as passive sampling technology (e.g., POCIS) are useful for
monitoring emerging contaminants.

1 Sensotbased monitoringThe use oin-situ sensors for continuous monitoring wfater quality
parameterscontinues to growTherehave beersome probémscaused byiologicatfouling; a four
week maintenance schedule was neededne longterm monitoring siteto keep the sensor producing
useful dataThe procedureof mounting/affixirg of the sensor is very important to prevent theft or loss
of the sensor.
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Ambient Monitoring ProgranEvaluation

Ambient monitoring project coordinators and other experienced staff of the DNR Water Quality Bureau
completed an evaluation of ambient monitoring program strengths and weaknesses. Besides using their own
knowledge and experience, the evaluators also caersid stakeholder input (Appendix 1) as well as input
received from the technical advisory group (Apperidix-rom these meetings, the DNR strategy development
team was able to learn how stakeholders access and use monitoring products and services, éeaoenaf

unmet needs, and receivautside experperspective on technical issues.

Theapproach to thestrengths and weaknesses evaluativasorganizedaround the frameworkpresentedin
the the U.S. Environmental Protection AgefdfElements of a Watdvonitoring Prograna guidance document
(seeAppendix2 for element descriptions

Elements of a Water Monitoring ProgratdSEPA 2003):
Monitoring Program Strategy

Monitoring Objectives

Monitoring Design

Core and Supplemental Water Quality Indicators
Quiality Assurance

Data Management

Data Analysis/Assessment

Reporting

Programmatic Evaluation

General Support and Infrastructure Planning

“TIEMMoOO®mP

For evaluation purposes, a program strength was defined as any element of the monitoring system that is
entirely adequate wh respect to meeting program objectives. A weakness was defined as a deficiency or gap in
the program. Weaknessesight consist oelements that are missing entirety other elementsthat are

representedin the programat sane level; however, improvemesheed to be made beforerpgram objectives

can be fully achievedA weakness can also represent an impending threat to a given monitoring element. For
example, the anticipated end of a monitoring partnership that has provided staffing for data entrgcan b
described as a potential weakness affecting the data management element.

The program evaluators were also askednclude recommendations timprove on monitoringveaknessesr
preserve strengthdmprovement ecommendationgnightinclude taking advantage efmergingopportunities
that might arise from new technologies or monitoring resources that might become available within the next
five yearsFor example, a recent advancement in sensor technology might provide an opportunityritor a
water quality parameter more frequently and economically than is currently possible.

Beloware descriptions ofnonitoring activites, strengths, weaknesses and improvement recommendations for
the followingambient monitoring projects(1) FisHTissue, (2) Groundwater, (3) Lakes and Reservoirs, (4) Rivers
and Streams (Biological), (5) Rivers and Streams (Water Quality), and (6) Wetlands
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Fish Tissudonitoring

Description

Status and trends reporting considered to béhe most important objectivef the lowa Fish Tissue Monitoring
Program (IFTMHAdllowed by providing information to the public concerning human health risks and issuance of
consumption avisories.

ThelFTMRconducts trend monitoring at tefixed monitoringlocations on large interior river&igurel). Each
site is monitored in every other yearhe program also conducts fish and turtle tissue monitoring annually at
about15 stream and 15 lakes that are determined in cooperation withDh&RFisheries Burearhe sites are
located throughout the state to provide a broad geographic coverage of waterbodies from which the public
could be expected to harvest fish and/or turtles for consumptior2@6, the IFTMPparticipated in a
probabilistc (random) monitoring project coordinated by Region VII, USHERAproject involved a onéime
sampling of 24 lakes and 15 streams across lowa.

The core monitoring indicators consist of mercury, £@Bachlors) legacy (banned) orgarchlorine

insecticdes (e.g.Chlordane DDT andDieldrin) and their degradation metaboliteSampling results are

reported electronically to th®©NRby the State Hygienic Laboratory (SHhg current analytical contractoihe

data are stored by th®NRin a relational database on a shared computer network drive that is not accessible to
the public.

DNRmaintains an internet web pagdescribinghe fish tissue monitoring program, lists consumption advisories
and provides links to annual reports and othielevant informationIFTMP data are used td) determine

whether the fish consumption use is supported for purposes of the CWA Integrated Report and (2) whether
consumption advisories should be issubgpdates of low& fish consumption advisories goeepared annually

in collaboration with the lowa Department of Public Health (IDPH) an®iieFisheries Bureau.

N [IFTMP Sample Sites 1994-present
e Random

e Status
e Trend

Figurel. Locations oflowa Fish Tissue Monitoring Program (IFTMP) sample sites, 29845.
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Strengths Weaknessesand Recommendations for Improvement

Monitoring Objectives / Questions
Strengths:
9 Datacollected fromprogramstatus sitessupport the objective oAssessment dish consumption
(Human Healthylesignatedusesupport statusunder CWASection305(b)and Sectior803(d)
9 Datacollected fromprogramstatus sitessupport the objective oflevelopment offish consumption
advisores
91 Data fromprogramtrend sitessupport the objective ofletermination of trends/changes in fish
contaminantsover time.
Weaknesses:
1 Because of limitations in the monitoring network design, pinegramis unable toachieve the objective
of acomprehensivestatusassessient of the fish tissueresourceto satisfyCWASection 30%b)
requirements
Recommendations
1 Expand the consumption advisonbjectiveto include issuance ahore general (statewide)
consumption advicéin progress

SamplingDesign

Site Network Type (e.q., census, fixed, probabilistic, reference, rotational, etc.)
Strengths:

1 The wirrent network design targets lakes and river segments with high recreational fisheries (status
sites) and 10 lonterm (fixed/trend) large river sites.

1 The retwork design hasemainedmore or less constanand therefore consistengver the
approximately35-year Ifespan of the network.

Weaknesses:

1 The sampling network has misssaimeof the Significant Publically Owned Lakes (SP@ighigh use
river segments thasupport importantrecreational fisheriesThisrepresents a small, but significant
shortfallin monitoring coveragand limits theability to developsite-specificfish consumption
advisoresfor all recreationally important waters as needed

1 The retwork design does not include a probabilistic sampling comparigré lack of a probabilistic
sampling comppent doesm®allowthe programto comprehensivelyeport onthe sugport status ofthe
human health fish consumption designatesiein accordance witlCWASection305(b)

1 The retwork does not includsites located imecreationalfisheriesof lower significancée.g., small
streams, farm pondsindcity lakes/pond). The lack of samplinig these watergrevents theDNRfrom
determiningcontaminantlevelsand providng consumption advice to recreational fisharkallwaters
from which caubt fish are consumed

1 The retwork does nospecifically target locations frequented bybsistence fishersr locations where
fish are seasonally harvested in great numbers (@Wite Bass in the spring) by recreatiorfedhers
The lack of this type ghrgetedmonitoring potentially puts the health of subsistenfishers andther
seasonallyhigh fish consumers at risk.

Recommendations:

1 Continue to incorporate alif the SPOLs and higlse rivers and streanasnew sites areestablished
This will allonthe DNRto sample more lowa waterbodies and alltive DNRto providemore complete
consumption advice to recreational fishers.

1 Incorporate a probabilistic design either as part of the annual monitoring effort or on a periodic basis
(e.g., every S or 5" year) This design would include ponds (farm/urban) in addition to the large rivers
and SPOLZJhis will allonthe DNRto report statistically valid estimates diie attainment of fish
consumption uses fahe CWA SectioBOSb) report.
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1 The IFTMRouldalso work with theAmbient Sream BiologicalMonitoring Program to sample the small
streamsand rivers when that program encounters game fish or larger bottom feedéis willprovide
more data from an underrepresented group of waterbodiesl more comprehensiveonsumption
advice to recreational fishers.

1 Devoteoneor two years of thd FTMPmonitoringresourcedo the identification of potential health
issues related to fish consumption by subsistence fist&owup the initial sampling bincorporating
such periodic sampling into the prograiirhis will allow the program to provide fish consumption advice
to a potentially at risk population.

1 Beginthe IFTMPsampling season earlier (April and May) to include the collection of seasonally highl
consumed fish (e.gWhite Bass) Thisearlier startwill allow the program to providenore timelyfish
consumption advice to a potentially etk population.

Number and/or Spatial Distribution of Sampling Locations

Strengths:
1 Sampling has been condect at most higkuse recreational fisheriesn lakes and rivers.
1 Sample sites are distributed approximately evenly across the state.

Weaknesses:

1 The rumber ofsites sampled in a yeargsnstrained by time demands dhe DNRFisheries biologists
responsible forollecingthe samplesThis limitsthe progran®ability to identify waterbodiedaving
fishwith high contaminant levels and provide thatanfation to the general public.

9 Access oother sampling issues (e.g., ndioatable waterbodieshave resulted in failure to sample
some types of streams and lakdsis limitsthe progran@ ability to detectwaterbodieshaving fishwith
high contaminant levels and provide that information to the general public.

1 Thenumber oftrend monitoringsites issmall, not well distributed geographicalpnd doesot include
lakes.

Recommendations:

1 Consider havin@NR staff other than fisheries biologistsollect sample# orderto (1) increase the
total number of sample sites and (Ricrease the number dfiteson small streams or in othdocations
havingdifficult access or other logisticeamplingssuesThis willincrease the progra® abilityto
detectwaterbodies with high contaminant levels and providere completeinformation to the public.

1 Increase the number of river trend sitéxyy approximately fifteerto coverall the major rivers in lowa.

1 Incorporate 510 lake trend sites and sampleem every other year opposite of the river trend sites.

Sampling Frequency
Strengths:

1 The sampling frequency aranountis appropriate given the resourcdsiids and stajfavailable and
the anticipated gradual change in levelffish contaminants over time.

9 Large rivefixedtrend monitoringsites are sampled every other ye&iventhe relatively slow changes
in contaminant levels in fish and the limited resources available for monitoring, biennial trend sampling
is appropriate.

Weaknesses:

I The timing of advisoryrelated (followup) sampling and availability of results (data) may be nodran
issue than sample frequencihat is, followup data may be received too late in the year (late
fall/winter) to be able to include any new consumption advisories inDhRFishing Regulatiogs
booklet (the primary means of advisory communicatiorttte public).

Recommendations:

1 Either conduct advisorelated (followup) sampling earlier in the year or conduct the entire program

earlier in the year (e.gsamplein Mayand Juneinstead ofAugustand September).
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Parameters
Strengths:

1 The IFTMP ingtles the parameters most likely to trigger consumption advisor&®nwide mercury
and PCBs.

9 In addition, the IFTMP includether parameters of intereste.g.,dieldrin, chlordane, and DD that
either have been the causes of advisories or are likely tindeause of future advisories.

Weaknesses:

1 The IFTMP parameter list is static (fixed) and, whilecludes a reasonable list of core indicatarsioes
not include monitoring for suppmental indicators such as emerging contaminants in fish tissue (e.qg.,
perfluorocarbons (PFQg)r contaminants of interest t&JS EPA)NR and other stakeholder.g.,
selenium) The lack of baseline/background data on emerging contaminants or otheammamants of
interest does®allow comparison taany future data and doeallow the programto inform the
general public of other potentially harmful contaminants in fish.

Recommendations:

1 Provide the ability tdook for contaminants of concern beyonle few parameters currently monitored
Sampling additionadmerging contaminants and other contaminants of interest prtivide better
baseline/backgroundatafor use by thdFTMPandother programsandwill asoimprove the
progran@ ability toprovidemore comprehensive and relevaimformationto the general public.

Data Management
Data Entry, Storage, Retrieval
Strengths:

1 The Water QualityMonitoringand Assessment Section has a complete databkkeAccess) of IFTMP
fish and turtle tissue data fofowa.

1 Data are enterednto the databasen a timelymanner,

1 TheDNRhasa GIS coverage of the IFTMP sample sites.

Weaknesses:

1 The IFTMP database is not accessibli¢opublicand requires knowledge of M&ccess to usdowa@
fish tissue data are nantered into any national databastherefore, thedataare not readily available
to interested parties across the country for inclusion in regional or national studies.

Recommendations:

1 Refinethe fish tissue database to allow easier accasduse of thedatabase Investigate he possibility
of entering IFTMP fish tissue data into a national database,(WQXSTOREBp that low& data can
be included irregional and national studiesf tissue contaminant levels

Quality Assurance / Quality ControlA(DC)
Strengths:

9 SHL runs both lab blanks and field duplicates on IFTMP samples.
Weaknesses:

1 IFTMP doedthave amapprovedSandard Operating Procedure@®) or Quality Assurance Project Plan
(QAPR coveringdata management for fish/turtle tissusontaminant monitoringData management
proceduresare currently addressed ime annual work plan.

Recommendations:
1 Consider convertinthe annual work plan into an approved SOP or QAPP document.

Products and Services
Data Analysis and Interpretation
Stengths:
1 Sampling data are analyzed on an annual basis for inclusion bigheial CWA Integrated Repgthe
annual IFTMP reparaindfor issuance otonsumption advisoes
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i Tissue contaminandata are analyzed and interpreted in a timehanner.
Weaknesses:
1 The longterm data set i®nly analyzedntermittently thereby hindering staff frondeterminingif
changes to IFTMP can be matat will allow the program tdetter utilizelimited monitoring

resources
1 The issuance of consumption advisories is dimmes delayed and notery wellbroadcast to the general
public.
Recommendations:

1 Analyze all IFTMP data on an annual bagisually analyzing the lortgrm data set will provide
informationto support program decisions amthangeghat will better enable thdFTMP to utilize
limited monitoringresources.

1 Move theresponsibility of consumption advisory issuance to thed Department of Public Health
(IDPH. Because IDPH deals with the health of lowans in many areakgtdalthat this agencyvould
alsoassume theole of informing lowans about the risks, or lack thereof, of eating fish caught in.lowa
When merged with otherelated healthinformationdelivered by IDPHish consumption advisory
informationis likely toreach andesound with more lowans.

Fact Sheets, Reports
Strengths:
9 Tissue contaminardata are summarized imaannualreport postedon the IFTMPwebsite.
1 A fact sheet abouthe IFTMP was produced 2006.
Weaknesses:
1 The2006fact sheet is outdated and no longereasily accessibliegom the IFTMRvebsite.
Recommendations:
1 Annually pdate thefact sheet(or producesomething similgrand make it more easily accessifiem
the IFTMPwebsite.

Automated Reports / Internet ApplicationdVebsites
Strengths:
1 ThelFTMP webpage was completely updated in 2015.
1 The IFTMP webpag®ntainsthe most recent consumption advisory list.
Weaknesses:
1 The program does not offeminternet-basedinteractive magrom whichfish tissue contaminant
monitoringdata and consumptioadvisoryinformationcan be queried
Recommendations:
1 Create arinternet-basedinteractive mapproviding acces® fish tissue contaminarnmnonitoringdata
andconsumption advisorinformation. Further expand acce$s the data/informationby developingan
application for smartphones.

Progam Coordination and Evaluation
Monitoring Partnerships
Strengths:
1 The IFTMIs implementedn cooperatiorwith the DNRFisheries Bureau.
1 The IFTMP works closely witie IDPHo develop consumption advisory criteria.
Weaknesses:

1 Goordinationand collaboratioramong the IFTMP and othegencieghat conductfish tissue
contaminant monitoringn lowais lackingThe lack otoordinationon thingssuch asampling
parameters limiteachprogran@ability to utilizefish issue contaminandlatafrom other agencieo
suittheir ownobjectives
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Recommendations:

1 Bpand efforts to coordinate and build monitoriqgrtnerships witrstate and federahgencies (e.g.,
USGSACOEand with otherDNRprograms Improved coordination and establishment of monitoring
partnershipswould provide a more consistefish tissue contaminardataset and allow all of the
partners to utilize the data for thewmbjectivesand makebetter use of limitedmonitoring resources.

Stakeholder / Technical Advisor Input
Strengths:

1 (none noted)
Weaknesses:

1 The IFTMP does not have a mechanismet®ive input fronmonitoring stakeholders or technical
experts Because programs/agencies sometimes operate in an information vacuum, sheo&ential
for counterproductive program objectives and sampling inefficienitiesist

Recommendations:

1 Develop a stakeholder/technical advisory panel to possibly include USGS, ACOENRBMRsheries,
DNRLake Restoratior)NRAIr Quality and IDALS he panel would allow for the development of an
overall fish tissue sampling stratefyy lowaand the sharing of resources and data.

Performance Review, Needs Assessment, Strateqy Update
Strengths:

1 Nonenoted.
Weaknesses:

1 The IFTMMBoes not conducperformance reviews, needs assessment or strategy updates in a formal
manner. Performance reviews (needs assessments, strategy updates) should be a part of every ambient
monitoring program to avoid systematic errors and to protect the integrity of the regutiata.

Recommendations:

1 Develop a process tegularlyreview or assess the program after forming a stakeholder/technical

advisory panef{seeaboveStakeholder Technical Advisor Inpuecommendation)
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Groundwater Monitoring

Description

The Ambient Groundwater Monitoring Program currently uses a network of 120 municipal water supply wells
for sampling of untreated groundwater in lo@anajor aquifersApproximately 72 vulnerable aquifer wells are
monitored onceannually in late fall for nutrients and other water quality analytes including pesticides, metals,
organic compounds, and microbial contaminamtaetwork of 48 norvulnerable (onfined) aquifer wells are
being sampled once every five years for conventional water quality analytes, metals, and radionAdiides
ambient groundwater monitoring initiative began in 20T%his project involves continuous monitoring of nitrate
in spingwater from Big Springs and Manchester Fish Hatchérlesse springs discharge water that has
infiltrated karst/shallow bedrock areas of NE lowa and reflect changes irulsmgractices over time.

Status and trends reporting, problem assessment, and public information are the main objectives of the
program Historic ambient groundwater monitoring data are storedamDNRserver and available to the public
through IASTOREThe data will be migratetb the DNRR current water quality database, EQuIS{BdrthSoft,
Inc.)and are not currently availablroughthe USEP®8 WQXSTOREIhterface Monitoring data from the past
year were analyzed by SHL argortedin the SHLopenELIS database and waititmgbe migrated toEQuIS
These datawill alsobe available to the public through BTORET.

Historic groundwatemonitoringrelated reportsand publicationgy the lowa Geologic&8urvey G3 (e.g.,
Dakota aquiferpre available througtthe lowanstitute of Hydraulic Research{R where theyare archived
and made available to the public

Services provided by thembient GroundwaterMonitoring Program includemaintaininga Geo database and
GIS datzoveragege.g., geochemical concentration daby bedrock aquife@vailable througlbNRR GIS
Library A groundwater monitoring web padecurrently being revised angcentpresentations have been
made at the annual conference of the lowa Groundwater Associatiora@andference on emerging
contaminants.
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Figure2. Ambient groundwater quality monitoring sites (20:2016)
Strengths, Weaknesses, and Recommendations for Improvement

Monitoring Objectives / Questions
Strengths:
1 Theobjectives of the Ambient Groundwaxt Monitoring Program (belowgover a wide range of issues
related to groundwater quality and encompass most questions asked @dpartment
1. Characterize the quality of groundwater by aquifer and region.
2. Evaluate longerm trends in groundwater quality.
3. Assess new or emerging issues of groundwater quality concern.
Weaknesses:

1 The bhck of specificity in the objectives leathem open to interpretation.

1 Questions oficauseand-effecte are not specifically addressed acdnnotgenerallybe answeredy an
ambient program

1 Aquifers with high temporal and spatial variability, especially alluvial aquifers, are difficult to represent

accurately This data set is not helpful for addressing localized issues.
Recommendations:
1 Support efforts byther, more targetedorograms (e.glIHR, Source Water Program and othéos
answer specific questions about the impacts of laise practices and effectiveness of protection
strategies on groundwater resources.

SamplingDesign
Site Network Type (e.q., census, fixed, prolistic, reference, rotational, etc.)
Strengths:
I The otation within a fixed well network gives flexibility to focus on both natural and manmade
contaminants, while ensuring that lofrigrm variatiins can be documented.
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Weaknesses:

1 Small sample sizes redusttisticaldstrengtte of analyses, especially when results are subdivided by
aquifer. Althoughthe sampling network represents all major aquifdats;annot bestated with high
confidence thathe results are representative of the entire populatichithough probabilistic sampling
could improve confidence ithe ability to represent each aquifer system, detailed geologic records for
all public wells are not availahlherefore, the universe ofvailablewells is greatly liméd for
probabilistic sampling

Recommendations:

1 Identify monitoringareasandquestions for which greater statistical representation is necessary and
increase the numbers of samples collected to appropriate levels.

1 Consider increasing the inventory of wells for future sampling effoyte/orking with small community
water supplies including state parks, county conservation areas, industrial users, and private well users

Number and/or Spatial Distribution of Sampling Locations
Strengths:

1 The nonitoring network (Core Wells) represerat aquifers and all regions of the staféhe
dependenceon cooperative municipal water supplies means that populatienters are well
represented.

Weaknesses:

9 Thecurrent network is made up exclusively of public supply wBliblic water supply wellsften are
screened (open) to large sections of an aquifer or even multiple aquifers, alttbedbcusis single
aquifer wells Additionally, the act of pumping can alter groundwater flow directions and alter chemical
conditions within the aquiferTo detemine whether groundwater quality variations are the result of
differences irbackground conditioner the result of conditions resulting from the well, sampdé®uld
be drawnfrom wells with shorter well screerthat are not routinely pumped.

91 Dedicatedwell nests designed to represent upumped ambient groundwater quality are available but
have not been maintainedr sampled since 200t addition to being pumped at lower rates, private
well water quality may also be different than public water supplglity for other reasond-or example,
since drinkingvater standards do not apply to private wells, private wells may not be sited or
constructedto minimize contaminant inputs.

Recommendations:

1 In order to more accurately assess the potential levelsxgbsures to all of lov@ citizens, private well
sampling should be considerddiscussions with public health department staff and othstsuld be
continuedto determine whether there is a need for additional sampling of private wells, and how best
to meet these needgiven the available resources.

1 Assesshe condition ofexistingdedicated well nestglevelopa preliminary monitoring desigrand
collaboratewith IIHR (for water levels), USGS, state parks, county conservation staff, and other partners
to developa plan for sampling, maintenance, and construction of dedicated wells nests.

Sampling Frequency/Timing
Strengths:

1 Sampling in late fallearly winte ensures that results are not impacted by seasonal application of

pesticides or nutrients.
Weaknesses:

9 Discontinuation of theAmbient Groundwater Monitoring Prografrom 2007 to 201 makes trend
analyses difficultin addition, dependence on public water supplies means that communities that
approach or exceed water quality standards may discontinue use of the thellspy biasingtrend
analyses

1 Furthermore, sufficient datare not available to characterize seasdnariability Past monitoring
efforts focused on summer sampling; therefore, comparison to hisébrecords may include bias.
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1 The dataarealso insufficient for answering questions about possible acute exposures related to fast
transport of anthropogenic contaminants to groundwater.

1 For natural contaminants like arsenic, sulfate, or radionuclides, variability frorigeezaris seen,
whichmay be caused byumping, sampling, aanalytical variability

Recommendatios:

1 Identify contaminants for which annual monitoringaiigher priorityfor accurate trend analyses
Consider more frequent sampling for contaminants that may be impacteddsosel variations in
precipitation or landuse practices as well as natural contaminants with significant variabiéemptify
contaminants for which acute exposures are a concern and deeghtam to assess these variations.

Parameters
Strengths:

1 Chenical contaminants including basic water quapgrameters major ions nutrients, metals, VO&
and pesticides have been thoroughly asses3ggical microbial indicators have also been assessed
including total coliforms, E. coli, and enterococci. lowanis of the first states to survey for viruses and
pharmaceuticals in groundwater.

Weaknesses:

1 Only one round of sampling for viruses and bacterial pathogens has been conducted [2(4.8judy
indicated that some transport of pathogetsthe groundwate may occur andgtandardmethods may
not be sufficient for determiningroundwatersuscepibility to these contaminants.

1 Monitoring for radionuclides has followed a tiered approach to analyses as required by the Safe
DrinkingWater Act; however, variationa holding times makes interpretation of gross alpha
radioactivity distribution difficultGiven the limited dataet, it is currently not possible to answer
guestions such as whether or not high nitrate levels correspond to high uranium concentratioas as
been seen in neighboring states.

1 The USER&Contaminant Candidate List includes parameters that do not currently have drinking water

standardsbut may be assigned standards in the future once health impacts are better understood
Several contaminaston the CCLA4 list that may occur in groundwater have not been assessed.

1 No assessment of cyanotoxin occurrence in groundwater under the influence of surddeehas been
conducted as part of thdmbient Groundwater Monitoring PrograrSome cyanotoxin nmtoring in
water supplies under the influence of surfasater is currently underway as part of tlENRdrinking
water program.

Recommendations:

1 As funds become available, consider conductisdittonal monitoring for pathogens during different
hydrologi@l conditiongo allow for more confidence in characterization of the mecence of these
contaminants Before collecting any additional radionuclide data, develop a sampling plan, refine
standard laboratory procedures, and determine which contaminantsherCCL4 would be appropriate
for monitoring

Data Management
Data Entry, Storage, Retrieval
Strengths:

1 Alarge quantity (over 19,000 records) of groundwater monitoring results from various program efforts

dating back to 1905 are housed in the Groundwa&eiality geodatabase available to the public on the
NRGIS libraryMost analyses have been completed by the State Hygienic Laboratory; therefore, raw

data are available as neededlll analyses completed by USGS using accepted methods can be found in

their publically aailable NWIS database.
Weaknesses:
1 The geodatabase does not cont@iomplete metadatanformation;therefore, assessment of holding
times and other factors cannot be complete&gbme, but not all pastata from theAmbient
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GroundwaterMonitoring Prograndata are included in IASTORETorts to uploadecentdata
(2014/2015)to the new water quality databas&QulS are ongoing however,a significant efforeind
additional resourcegvould be necessary in order to upload historical r@soio this system with
sufficient quality contralCurrent plans do not include pushing groundwater data to EPA STORET via
WQX.
Recommendations:

1 Continue sharing data via the @&mndwater Quality geodatabase.

1 Completethe upload ofrecentdata and future dataetsinto EQuUIS

9 Assess the best methods for making historical records available both to in@Rstaff and the
public.

Quiality Assurance / Quality Control (QA/QC)
Strengths:
1 Quality control samples (duplicates and field blarie)e been collected each year that sampling has
occurred by trained staff memberA Quality Assurance Project PlanARP was developed and signed
in 2012 by DNR and SHL staff, and the principles of this plan were continued in 2014.
Weaknesses:
1 Documentation of QA/QC from pi2012 years has not been collated and may be difficult to find given
staff turnover and reorganizatiot.aboratory QA/QC documentation is not readily available for review
A wide variety of methodologies and focus on emergiogtaminants makes evaluation of QA data

complex.
Recommendations:
1 Review and update the QAPP as necessary to reflect any changes in therdtaractices of the
program.

1 Consider developing a consistent format for reporting QA/QC results oegatarbasis.
1 Collate and smmarize pre2012 QA/QC data and make it available via the groundwater monitoring
website for future reference.

Products and Services
Data Analysis and Interpretation
Strengths:

9 Staff expertise are available to conduct sophisticatedistiaal analysefcluding assessment of
correlation between common water quality parameters and emerging contaminants, as well as site and
well construction characteristics.

Weaknesses:

1 Analysis and presentation bfstoricalresultswas done usin@ pathwork of software packages, some
of which are no longer accessible@iNRstaff.

91 Data gaps make trend analyses difficult.

1 Most summaries of groundwater quality by aquifer and region are no longer current and do not
represent baseline data for all contaraints that have been monitored.

Recommendations:

91 Develop reports regarding groundwater trenalsd discussion of data gaps.

1 Summarize existing data for all contamingnitsing very statisticdy aquifer and region and make these
reportsavailable to thepublic via theDNRwebsite.

Fact Sheets, Reports
Strengths:
1 Several peereviewed publications were developed in the early years of the ambient groundwater
quality monitoring program (1988 and 199@).
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1 Annual summaries and reports have been developed in recent years (2013 and 2014) and are available
on theDNRR Groundwater Monitoring websitd heannual summarys now being includeth the lowa
Groundwater Associatid@d annual publication.

Weaknesses:

1 Summarization of sampling efforts was not completed on an annual basis prior to 2006.

1 Trend analyses and other comparisons between years have been attempted, but rarely published.

91 Previously published reports regarding individual aquifers are outdated.

Reommendations:

Continue issuing regular reports and collaborate on gegrewed publications when appropriate.
Update existing coverages.

Develop a prioritization for additional publications by contaminant group and aquifer.
Continue efforts to collaborateith the lowa Geological SurvéfcS) USGS, and other groups to
document changes to aquifer quality over time.

= =4 =4 =4

Automated Reports / Internet ApplicationdVebsites
Strengths:
1 The groundwater webpage was recently updated to include accurate links totsegood factsheets.
Weaknesses:
1 The website may be difficult to find for users who are not familiar Wit organization, or are
confused abouDNRand IGS roles.
1 No automated reports have been developdthe Hydrogeologic Atlas was meant to serve gatalucts
to users however, it isno longerfunctional.
Recommendations:
1 Regularly review th®NRgroundwater website to ensure that web links are functional and &kot
information is upto-date.
Work with partner organizations to direct the public tuig resource by posting links on their websites.
Redesigrthe Hydrogeologic AtlasConsider develdpg automated summary reports.

T
1

Program Coordination and Evaluation
Monitoring Partnerships
Strengths:

1 TheAmbient Groundwater Monitoring Prograhas god relationships with municipal well operators
who voluntarily collect samplder the program

1 Program staff regularly communicate with the laboratories contracted for analytical services (i.e., SHL
and USGS).

9 The program hasrmoing discussions witHSGSCHEE@MNRprograms (e.g.Source Water,
Contaminated Sitesnd Water Supply)andothers to helpcoordinate andorioritize monitoring efforts,
andto explore new methodologies.

Weaknesses:

1 Contactand goodvill with some partnersvas lostwhen annual monitoringnded in 2006.

1 The program is noturrently taking advantage od vast amount ofnon-ambieng monitoringdata and
experience residing witbNRregulatoryprograms.

Recommendations:

1 Coordinate with USGS and others to review histddeda, fill data gaps, and ensutentinued
availability ofhigh quaity data to meet use® needs.

1 Developaplan for integrating groundwater data from Contaminated Sites, Solid Waste, and others.
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Stakeholder / Technical Advisor Input
Strengths:

1 A dakeholder survey was completed in early 2014 and groundwater issues were raised in B&iRral

led feedback sessions.
Weaknesses:

9 Stakeholder comments tend to be broad recommendations for contaminant groups of interest, or
focused on issues related to fate and transport of contaminantsdabeyond the scope and budget
of the currentAmbient Groundwater Monitoring Program

Recommaedations:
1 Conduct more detailed needs assessments by scheduling msetitigindividual sakeholder groups.

1 Meet regularly with partner agencies to review monitoring plans emordinatefuture plansto the
extent that it meets the goals of this program
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Lake and Reservoir Monitoring

Description

TheAmbient LakesMonitoring Program currently monitors 138 Significant Publically Owned L¢e©L) and
other lakes of interest throughout the stat€igure3). The monitoring network includes artificial
(impoundment) lakes, natural lakes, and large flaodtrol reservoirsTwo of the main objectives of the
program are to provide data for status and trends reporting smohform the public about the condition of
lowa® main recreational lakesmbient lake monitoring ata also supportDNRwater quality ppgrams
including Lake Rstoration TMDL,; Vdltershedimprovement and Water Quality Standards

Each lake is sampled three times during the main recreational season between late spring and eaamfdads
are collected from the deepest part of the lalked analyzed for a suite bfological, chemical, and physical
water qualityparametersIncluded in these parameters are Secchi disk depth, dissolved oxygen, pH, water
temperature, conductivity, turbidity, nitrogen analytes, phosphorus analytes, chloibphyissolved and
suspended solidgnd turbidity. A water sample is also collected and analyfredhe taxonomiccomposition
and biomas®f phytoplankton and zooplanktoorganisms

Water qualityanalytical resultandfield measurementsire stored in thdONFR2 EQulSlatabase and available to
the public via the IASTORET and USEPAIiN%Xet data storage and retrievalterfaces Other datg such as
phytoplankton and zooplankton sampling results, lake depth profile data, and photogregpbsreently stored
on the DNRshared network drive andot directly available to the public.

Ambient Lake Monitoring Program Sampling Locations
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Figure3. Sampling locations of thédmbient Lake Monitoring Program (May 2015)

One of the main products of the Ambient Lake MonitgrProgram is the biennial assessment and report of lake
designated uses support status as required by the Federal Clean Water Act (CWA). The assessment results for
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individual lakes can be viewed at the D®R/ater Quality Assessment Database (ADBndgfctisheet reporting
format has also been used in recent years to summarize lake monitoring information and results.

Data and information about individual lakes is also available to the public from the lowa Lakes Information
System(ILI§ website The IL$ website displays currergsultsand summary water quality information féakes
included in theAmbient Lake Monitoring Prograrihe ILIS is currently housed at lowa State University with
plans to createn internetapplication for theDNRwebsite.

Strengths, Weaknesses, and Recommendations for Improvement

Monitoring Objectives / Questions
Strengths:

1 The objectives for the Ambient Lake Monitoridggram are consistent with C\Wobjectives The
program meets the following objectives well:

0 Status and trads The fixed network monitored regularly since 2000 allobsRto begin to show
potential changesn statewide water quality, although the resolution pdtential trendsis expected
to be low due to infrequent sample collection

0 Section305(b)assessmentsThe program providesufficientdata tocomplete CWA biennial water
guality assessments farlarge number ofowa® lakes and reservoirs

1 The Ambient Lake Monitoring Prograuapportsother State and Departmental objectives
o Providesnformationaboutlake water qualityto the public
o Providedatato the Lake Restoratiofrogram forrestorationprioritizationand documenting

progress towards meetingater quality estoration goalsand

0 Supports otheDNRprograms in need of water qglity information(e.g., NPS (319), TMDL, Wildlife,
ParksandFisheriek

Weaknesses:

1 The programis not providing the type of data and interpreted information neededuity achievethe
CWA Section 305(jaterbodyassessment objectiv&pecifically, thgrogram does not provide
biologicaldatathat can be usedo directly evaluateaquatic life uss, nor islakehabitat quality
monitored. Consequentlyonly indirectassessmentef aquatic life useare possible based upon
chemicaland phyicalwater quality parameters (e.g., DO and pH).

1 Theprogramis not providing adequate data needed to fully achieemd monitoring objective. The
monitoring desigris capable of providingood resolution of trends at the statewide scale; however, the
limited number of samples collected at each lake and the number of lakes saorgledllows for poor
trend resolutionat finer spatial scalesf interest(e.g.,individual lake, coumt riverbasin,ecoregion or
landformregion).

Recommendations:

9 As additional resources are made available, devalpyethodology and collect aquat@tmmunity data
(e.g., invertebratesindfish) and habitatlatathat will allow for improvedCWA Section 305(b)
assessments of aquatic life usepport statugn monitored lakes.

1 Bolster the monitoring design and sampling intensity to aloinmore robust status and trend analyses
and improved accuracy tdke-specific use support assessments for CWA reporting purpbses
example, onsiderimplementing higher intensity onitoring at a subset of lakem a rotating basis

Sampling Design
Site Network Type (e.g., census, fixed, probabilistic, reference, rotational, etc.)
Strengths:
1 The fked network of sites allows for status/trends monitoring and robust 305(b) assessofadiass A
and Class HHesignated uses
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1 Themonitoring network consists oSSignificant Publically Owned LakeB@f includingall state park
lakes and many county park lakdfie monitoring focus on SPCQissureghat consistent, longerm
water quality data arevailablefor a majority of thestate@ most highly used and valuable lakes

Weaknesses:

1 Only a fixed number (13®¥ lakesare monitored, thus mangnon-SPOLlakes do not have any water
guality moritoring data available for theniNo alternativesamplingnetwork desigrs have been
considered withirthe program For examplea rotational basin approactouldbe used to increase
monitoring coverage ovehe long term thus providing data to completdditiond lake water quality
assessmentand provide a more comprehensive assessment of lake conditions in the state.

1 Several highly used urban lakes are not currently included in the netwarkAda Hayden, DMACC
pond, Grag® LakeandBlue Heron LakeJherebre, somelakes that are heavily used by the public
currently have little to no data

Recommendations:

1 Consider implementing a rotational basin monitoring network design within the Ambient Lake
Monitoring Program as a means to expand monitoring coveradgkes, particularly those that are
heavily used by the publidhis would allow for assessment and data for the public/stakeholders for
these locationsThe expanded coverage would allow for more comprehensive reporting of designated
use support status wter CWA Section 305(b) and would support lake management objectives such as
restoration prioritization.

1 As additional resources are made available, amohitoring atheavily used urban lakes to the network
of monitored lakesThis would allow foassessment and data for the public/stakeholders for these
locations.

Number and/or Spatial Distribution of Sampling Locations
Strengths:

1 A high number of lakes (13&ye beingmonitored multiple times each year

1 A consistent sampling locatiqasually thedeep point)is monitoredfrom year to year

1 The retwork of lakes monitored is spread throughout the state

Weaknesses:

1 The use obne sampling location at each lalseunlikely tarepresent conditions found in many of the
arms of impoundmentakes,and thus provides an incomplete picture when trying to assess the whole
lake, either folCWA SectioB05(b)assessmentr for status and trends analysiany of the lakes
function differently in the arms than in the main basin of the lake a resultthe lakemay be
inaccurately characteri or identified as impairedased ordata from a single sampling locatiahthe
deepest spot in the lake

1 No sampling locations or work within the prograsrdedicated to sampling and assesdiagitat,
vegetation,or other physical characteristics of the laRde current approach only allovisr the
collection ofchemical and limited biologicdhta(i.e., phytoplankton and zooplanktonfs a result, the
program is not able tadequately assess thatatus of desigated aquatic life use$or each lake.

Recommendations:

1 As additional resources are made available, extend monitaamgultiple locations witin many lakes
on arotational basisThis will provide data needed tmderstand how the arms of impoundmelaikes
may function differently thamn the main basirwhere monitoring usuallpccurs

1 Developand implementsampling protocols that specificaligrget biologically productivereas of the
lake €.g.,littoral zone)for the purpose of developing bioldgl indicators foincorporation into 305(lp
aquatic life use assessments.
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Sampling Frequency

Strengths:

T
T

1

Samples are collected consistently (usually within the same week each year for eachrizdémes

per summer (May, September)

Theevenspacingof sampling intervalacrosshe growingseason coincides with progression of natural
events in manyowalakes(i.e., $ring mixing in dimictic lakes, summnsratification, early fallbeginning
of stratification breakdown in dimictic lakes)rhesamgingintervalsoften capture algae blooms at least
once during the season lakes where blooms are common.

A studyof ambient monitoring lakes completed ihe mid-2000sdemonstrated hat the current
samplingfrequencyand intervalis sufficient folCWA 8ction305(b) assessmeipiurposes

Weaknesses:

T

Threesampling eventper lakeis too infrequento quantify water qualityparameterswith much

statistical confidence; therefor@esults from theanalysis of shorterm patterns inlakewater quality

for individuallakescarieslittle weight. Many years of datare needed before a statistically significant
trend can be detected

Longintervals between sampling evensesent the risk that relatively shalived eventsof major
significance (i.e. hazands algae blooms) will be missed and can lead to an inaccurate portrayal of lake
conditions

The dita generated from thee sampling eventannuallydoesnot fully meet the needs of the Lake
Restoration progranffor prioritizationand pre/post restoration malysis)andother technical
stakeholderge.g, TMDLModelersand HsheriesBiologist3.

Recommendations:

T

As additional resources are made availablgand the sampling frequendgg.g., 57 samples each year
instead of threegt a subset of lakes eachareThe expanded monitoring could be implemented within
afive-year basirrotation design suchhat once every assessment cycle each lake has more data
available fompreparing CWA Section 305@gsessmentsThis recommendation cdpe combined with

the recommendatiorfor samplingmore than one locatiomer lakeduring the yeain which the lake is
sampledwith greater frequencyThis would help solve multipleveaknessesat once because more
robust 305(b) assessments coulddmmplkted, andadditional data would be available fother data
users (e.g., Fisheri@ologists andMDLmodelerg andfor better trend analysesAdditionally, the Lake
Restoration Prograrwould have better datdor making decisions and evaluating projectcess

Parameters
Strengths:

1

The program idudes aargesetof lake water quality parameters that provide a gquidture of what is
going on (chemically) in the lake and drivfagtorsbehind algae blooms and othebserved
phenomenaHaving a understandng of the factors thatmay be driving lake productivithat is
supported by monitoring dat& essential for assigning causeslasignated usé@mpairmentsand
subsequent TMDdevelopment

Many of the parameters are not needed for 305(b) assemnts directly; howevethe complete suite of
parameters helps tareate anoverall picture of water quality both at the level of the individual lake and
statewide The information is usefdor draftingreports andsharing informatiorabout lake conditins
with the program@stakeholders

Time intensive parameters are included in the core parameter list fralyses ophytoplankton and
zooplankton biomass and composition) and provided at a very cost effective rate by the current
contractor.

Most ofthe parameters have been collected since the prog&imception in 2000 thus providing
continuityand consistencfor trend analysis and 305(bssessments
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Weaknesses:

1 Sampling for lake biologicaldicatorsis currentlylimited to phytoplankton and zodanktontaxa
composition and biomas3he program does naampleother important components of lake aquatic
communities (e.g., fish, macroinvertebratesid vegetation. This limitationmakes itdifficult to
accurately describe lake biological condition and assegsort status ofdesignatedaquatic life use for
the CWAIntegrated Report

9 The program does not include monitoring for algal toxins, which may become important in the near
future asthe USEPA works to develop water quality standards for algal tXiesprogranalsodoes
not include any monitorinfpor emerging contaminarst of concern, such gersonalhealthcare
productsand pesticidesThe lack of monitoring for these types of paraterslimits what can be said
about the water quality of low@ lakes and the ability tevaluate fortrendsin emerging contaminant
occurrence and magnitude.

1 The program experience@sie data quality issues in the early years of the program and there hav
been some analyticahethod changes over the life of the prograRor exampletotal nitrogen was
monitored through 2007 theit wasreplacedwith total Kjeldahl nitrogenThese issues haweated
some limitationsas far as dataontinuity for trend analy®s.

1 The program does nattilize insitu sensorsand continuousdata loggers to monitolake water quality
parameterssuch aammonia,chlorophyltA, nitrate,dissolved oxygemH, specific conductance
temperature, and turbidity This technology ian effectiveway tomeasurediel cyclesand seasorlong
fluctuationsin water quality parameter<Continuousmonitoringis becoming more common &$situ
technology improves and becomes more affordaflee progran® lack okexperiencewith deploying
the technologyandthe lack of aframework for incorporatingontinuous monitoringlata in lake
condition assessments fseventingthe program from moving forward.

Recommendations:

1 Biological components Form an interdepartmentakchnical advisory team tevaluateneeds and
identify existing sources afata(e.g., Fisheries Bureau monitoring) tltauld beusedto address
weaknessedevelopsampling procedures andmethodology for assessirgological condition and
habitat Incorporate them in the Ambient Lake Monitoring Prograver time.

1 Algal toxins and emerging contaminatPeriodically sample for these parameters to allow for long
term trend analysis and tprepare for anticipated LEPA guidancend standards for algabxins in
Class A (recreational use) waters.

9 Data quality/continuity issues Continue to work with certified laboratories amidjorously implement
QA/QC measures for alata received by therogram Ensurethat an approved QAPP governs data
collection.

1 Continuous monitoring datq With the assistance of a technical advisory teaeyedop a framework for
incorporatingin-situ continuous monitoringlata intolake water quality analyses and designated use
assessmentsThe framework willhelpthe programefficiently manage and utiliziis type of dataas its
availability is expected to increasethe future

DataManagement
Data Entry, Storage, Retrieval
Strengths:

1 Mostof the progran@data are housed ithe EQuIS databassdavailable to the publiand

stakeholderssia the STORET online application.

1 Water qualitydatastored inEQulSre regularly uploadetb the USEP® STORET national data
repository.
Data from field work are entered by thmonitoringcontractorthus placing less demand @NRstaff.
DNRcontrols the format in which data are submittég the contractog making the data upload process
to EQuISvery easyThecontractor alsoprovidesthe data inanother format which is easy to manipulate
for performing statistical analysis and sumnzation

=a =4
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Weaknesses:

1 There isdg time between when data are collected and when they are available online to the.public
Whilethe DNRonly has to wait about a month from whesamplesare collected and analyzadhtil the
resultsare submitted by the conérctor, thedataare notuploaded to EQulSuntil the end of the
monitoring seasomfter all the datahas been submittedConsequentlydata from the current yeaare
not available tahe public and stakeholdera a timely manneto makedecisions aboufkake
recreational use or for other timsensitive purposes

1 Not allinformationcollected as a part of the program astred ina state databasdncluding
phytoplankton and zooplankton composition data, lakater quality depthprofile data andphotosof
Secchi disk submergence (water transparencyjtber field conditionsAs a result, there iagreater
risk that this information could be lostwer time.

1 There is no direct connection betwesrater qualitydatastoredin EQuISand theDNRR water quéity
assessment database (ADBnet); therefore, additidash manipulatiorstepsand a significant amount
of staff timeare required tocomplete lake designated use status assessments

1 The database only provides accessaw monitoringdatafor any givedake monitoring site
Stakeholdersind the publicare not able to view statistically or graphically summarized monitoring
information. The databas@ imited query capabilities make pulling data cumbersome for stakeholders
and the public

1 The lack of connectivity or linkages between lake monitoring information and GIS data and spatial
analysis toolsnakes it difficult for program personnel to build more comprehensive reports

Recommendations:

1 Find a mechanism fatoring all monitoring data and related monitoring information in a database
maintained by theDNRto minimizechance for data loss over time.

1 Using the data from the Ambient Lake Monitoring Program, devpftoductsfor stakeholders and the
publicallowing themeasy accesgo both raw data for individual laksof interest and data for thentire
state. Ideally, this functionality would be accomplished as part ofdeeelopment of a nevand
improvedlowalakeInformation System.

1 Connect GIS data and toalith the EQuIS water quality database to help program personnel and other
stakeholders better integrate information from both sources for multiple purposes, inclugergral
lake condition reporting, lake status and trends analysis, lake problem diagi®4DL development,
and lake restoration prioritization and effectiveness evaluation

Quality Assurance / Quality Control (QA/QC)
Strengths:

1 TheDNRR laboratory contractor isertified by the state for mostf the water quality analytes sampled
in the program(i.e., all of the analytes that are included in tli#NR3 current certification programYhe
contractor has passeannualproficiency tess.

1 TheQuality Assurance Project PlanAPP and allStandard Operating Procedurs@R)related to the
program are reviewed annually biie DNRand the contractor and approvedokefore work for the year
begins All training records are maintained by the contractor

1 The gproved QAPP followdEPA guidelines

1 Boththe contractor andDNRperform qualitycontrol checkson the data beforeit is uploaded to EQUIS

1 Actions taken by th®NRconcerning the approval and utilization @dita submitted bythe contractor
follow an established SOP.

91 Duplicate laboratory analyses are performedXfi®oof the samples collected.

1 Annualfield andlaboratoryauditsare performed to esurethe QAPP is being followed

Weaknesses:

1 The replicability of analysis results is poor (i.e., low precision) for phytoplankton biomass and

composition samples according to the 2013 phytoplanktomneigt pilot study The results of the study
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call into question whether it is appropriate to use phytoplankton data fromAhebient Lake
Monitoring Progranfor Section 305(b) assessmeuwtslake status/trend analyses.

9 Occasionallysampleholding timesare exceededr equipment failuresccur. Disruptionsin sample
collectionand processingperationsare discussewith and approved byhe DNRprior to the
contractor@ deviation from the QAPRevertheless, these situatiomsin result irmissingdata which
cannegatively impacthe progran@ ability tocomplete water quality analyses a@WA SectioB05(b)
assessmentas planned.

Recommendations:

1 Continue to collect information on the reliability and repeatability of particular parameters and methods
currently included in thédmbient Lake Monitoring ProgramhechlorophyltA split sample study and
phytoplankton methods comparison are recent exae®bf recent work in this are€ontinuing this
work will provideDNRwith a better understanding of the methodological limitations and amount of
sampling error associated with data used in lake status/trends analyses and for other pu¥oses
technical agisory team within theDNRcould provide guidate in this area of the program.

1 Continue to work with the monitoring contractor to improve QA/QC through the development and
implementation of approved laboratory analysis methods, QAPPsS&Rs for samplirand analysis.

Products and Services
Data Analysis and Interpretation
Strengths:

1 The ditaareanalyzedoy DNRstaff andusedto supportlake restoration prioritization, TMDL
development, ad other programfunctions.
The data are analyzed and interpretft the biennial CWAIntegrated Report.
Development of a water quality index will help utilize data collected for lake prioritization and allow for
trends analysidt will alsoprovide a better, more simplified approach communicatons with the
publicabout lake water quality
Weaknesses:

1 Thedatahave been used minimalfgr academiaesearch angublication As a resultthe Ambient Lake
Monitoring Programhas limited visibility in thecientific communityand has misse@pportunities to
validatethe progran@approaches and methods through the peewiew process

1 Overall, the level of datmterpretation has been minimal in comparison to the potentialgmduce
information that would be valuable tetakeholders and the general public

Recommendatios:

1 Develop reportdor public distributionon a regular basi®(g.,biennially with the 305(b) cycle).

9 Form atechnical advisory teawithin the DNRto work ondata analysis, interpretation, and reporting
on topics of interest tdhe scientificcommunity, lakestakeholders, and the general public.

1
T

Fact Sheets, Reports
Strengths:
1 Fact sheetsare preparedannually to informstakeholders and thpublic aboutlake water qualitystatus
and trends across the state
1 Reportsand success sties arepreparedfor the LakeRegoration Programandthe Section 319
Nonpoint Source Pollution Control PrograReportshavealsobeenprepared forstakeholdes andthe
public as needed.
1 Interpreted nonitoring results areeportedin the biennial305(b) report.
Weaknesses:
1 Previous&ct sheets have not provided detailed information about individual lalefhey have not
been as usefub some of the public and stakeholdesho seekhis type of information.
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9 Previous reports have not provided a complete picture of lake itimmdoecause they have lacked
information aboutlake ecosgtem componentsother thanwater quality (e.g., fish, habitat,
macrdnvertebrates, and vegetation).

1 After 2016, he bwa Lake Informatioi8/stem(ILISwill not be supported bytte monitoring contactor.
ILISs one of themainways that stakeholders and the public accesgmitoring results and other
information about low& lakes

Recommendations:

1 Create a nevinternet lake information systenthat hassimilarinformation reportingcapabilitiesas
BioNet, thestream biological monitoringnd assessment information systeirhe new systershould
be capable of providinke stakeholders and publgth access tanonitoring data and interpreted
water quality informatiorfor individual lake andthe montoring network as a wholelt should also
have the ability tasummarize and interpret other types of monitoring d&t@sides water quality (e.g.,
aguatic community and habitat).

Automated Reports / Internet ApplicationdVebsites
Strengths

1 (nonedescribed)
Weaknesses:

1 TheDNRdoes not currently offer any internet applicationsautomated reportsshowcasing
information from the Ambient Lake Water Monitoring Progravionitoring results for individual lakes
are availableas minireportsthroughthe ILIS Interpreted monitoring resultsvith respect to CWA
Section 305(b) assessmengse available in thADBnetinternet application Other than these services
the public and stakeholders have difficultly accessingnmarized and interpretethformationthat
providesa deeper understanding dfie condition oflowa® lakes.

9 Itis possible to generate repor&itomaticallyby pulling data fronthe EQulSvater quality database;
however, these capabilities have yet to betted by theDNR

1 TheDNRAmbient Lake Monitoring Programeb pageis outdated.

1 Internet map-based information services are nexistent

Recommendations:

9 As part of the development of a the némternet lake information system (see recommendation above)
developsimilar automatedeporting capabilities as BioNet, the stream biological monitoring and
assessment information systehe new system should be capable of providing summarized and
interpreted lake monitoring results for individual lakes and the monitoring network as sewhu
systemshould have the ability tapdate reports automatically as new data are added to the system.

1 GIS data has recently been completed for thenitoredlakes.As funding becomes available, tB&R
should couple this data with the lakeater qualty data togenerate reports that arenore meaningful to
lake stakeholders and the puhlithis would better strengthen the monitoring program by making
results more accessible providing the pablith abetter understanding of what water quality is like a
their lake.

Program Coordination and Evaluation
Monitoring Partnerships
Strengths:
1 The Ambient Lake Monitoring Program has a stroagrership withthe DNRLake Restoration
Program, whictturrently providest0% of the funds for the ambient lakeonitoring contract.
1 The program is engaged with otheartners and stakeholdemsithin the DNR(e.g., Fisheries Bureau,
Parks Bureau, Wildlife Bureau, Section 319 Progeasd TMDL Program).
1 The program has ahgterm relationship withthe lowa State Uinersity Limnology Laboratory.
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Weaknesses:

9 The program needs to do a better job of communicating and sharing informatiomwaittitoring
partners and stakeholder8etter communication will contribute toward meeting the objective of
providing monitoring spport for federal and state water quality programs and initiatives.

1 More input from technical staff of thBNRis needed to guide the monitoring program and ensure that
the data and information it produces will be accessible and useful to stakeholdethapdblic.

9 Additional input from internal and external stakeholders is needed to maximize program benefits.

Recommendations:

1 Meet regularly with partner agencies to review annual monitoring plans and develop future plans.

1 Develop a technical advisory t@awithin theDNRto address departmentvide goals, needs, and
priorities for lake management, monitoring and assessmamntirestoration Better coordination at the
technical level will help the monitoringrogramto better servea variety of stakeholderand help guide
the monitoring program to meet current and future objectives

Stakeholder / Technical Advisor Input
Strengths:

1 The program receives inpfrom the monitoringcontractor andthe Lake Restoration Program on a

regular basis.
Weaknesses:

1 Moreinput fromtechnical stafbf the DNRis neededo guide themonitoringprogramand ensure that

the data and information it produces will be accessible and usefstiaioeholders and the public.
Recommendations:

i Establisha technical advisory teamithin the DNRto address departmentvide goals, needs, and
priorities for lake management, monitoring, restoration, assessment, andstaeng. This will make
the program more useful to a variety of stakeholders and help guide the monitoring program to meet
cument and future objectives

Performance Review, Needs Assessment, Strateqy Update
Strengths:

1 The monitoring pogram is evaluated and updated with each renewal ofrtf@nitoring contract

1 Several pot projects(e.g., chlorophyll pigment studdndbiological indicator developmehphave been
conductedto inform the progranof potential improvements.

Weaknesses:

1 Aformal procesdor updatingthe progran® overallstrategydoes not existTherefore, the program
lacks aegularassessment of objectigeandhow well they are being accomplished

1 Additionalinput frominternal and external stakeholdeis needed to maximizerogrambenefits.

Recommendations:

9 Establish a technical advisory team within DRRto address departmentvide goals, needs, and
priorities for lake management, monitoring, restoration, assessment, andstaeng. This will make
the program more useful to a variety of stakeholders and help guide the monitoring program to meet
current and future objectives.
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Stream Biological Monitoring

Description

TheAmbient Stream Biological Monitoring Progranovidessamplingdata forbenthic macroinvertebrate and
fish speciesassemblages residing in lo@aeadwater creeks, wadeable streams, and large interior rividns
programoperates under @ontractual arrangemenwith the State Hygienic Laboratory at the University of
lowa, which is responsible f@amplecollection and analysi®roviding data to support the development and
implementation of biological assessment criteria and for status and trends reporting purposes are the main
programobijectives. Other objectives inda providing the public with information about the biological diversity
and health of low& streams, and providing data and sumgniaformation in support of water quality

programs and research studies.

In recent years, the progratms employedoth random andnon-random sampling desigre gatherdata for
stream biological, chemical, and physical paramefeigure4; Figure5). The program maintaina network of
wadeable warmwater and coldwater reference sites reganating leasdisturbed stream habitats in each of
lowa® major ecological regions (ecoregiori®g@ference siteare sampled on four-year rotationalschedule to
providecurrentinformation for use in completing biological assessments

Biological samptyg is usually conducted during the sumngairly fall biological index period. Biological data

from at least two sampling events within five years are required to makeamitoreck biological assessment
determination of the support status of aquatic lifees.Although sampling of benthic macroinvertebrate and

fish populations is the main emphasis of the program, a suite of water quality and physical habitat parameters
are alsosampled Additionalmonitoring for water quality parameters is sometimes conaukcto support other
program objectivesin recent years, sampling for trace metals and pesticides as well as continuous monitoring
of dissolved oxygen and temperature has beenductedon a supplemental basis.

Management of dataollected for the progranis challenginglue tothe wide rangeof data formats represented
by biological, chemical, and physicampling parameterBiological and physical habitsamplingdata are

stored on the Stateomputernetwork and served to the public via BiolN#te online portal providing access to
data and summarized informatiarbtained forthe Ambient Stream Biological Monitoring Prografiater

guality data are entered in DNEREQUuIS database and are available to the public via IASTiD&&Tine water
guality data retrieval portal Water quality data collected at biological sampling sitesalsoconveniently
availablefrom BioNetvia a direct connection witeQulSOther types of data and informatigimcluding
continuousdissolved oxygeand temperature monitring data, sample site photographs, field observations and
other samplingmetadata are stored on the State netwothut are not directlyaccessibléo the public.

Major products generated by the Ambient Stream Biological Monitoring Program includeibidlivgliexes

(BMIBI, CBI, FIBI) and reference condition criteria that are applied to the benthic macroinvertebrate and fish
sampling data in order to assess the support status of stream aquatic life uses for biennial Federal Clean Water
Act (CWA) IntegrateReport. Additional products include occasional fact sheets, the 2004 report of the stream
biological assessment development project, and the 2015 physical habitat indicators report. Between 2010 and
2014, nutrient monitoring and biological monitoring deftom the ambient program were used in a data

analysis project that supported the development of preliminary stream nutrient criteria recommendations.

The BioNet online application not only provides access to sampling data and informagisn, dffersmany
data analysis and interpretation enhancements and features, interactive mapping capabilities, and access to
documents and reports created for the program.
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Figure4. Locations ofstream biologicalreferencesites andheadwater candidate referencesites.

Figureb. Annual cumulative distribution of ambient stream probabilistic sampling sitg0022006).
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Strengths, Weaknesses, and Recommendations for Improvement

Monitoring Objectives / Qestions
Strengths:

T

T

The objectives of the Ambient Stream Biological Monitoring Prognantonsistent with CWA

objectives including

0 Monitoring of status and trends

0 ConductingCWASection 305(b) assessmenpseparing the Section 303(d) list of impairedters,
and dentifying causes and sourceshiblogicalimpairment,

0 Supporting the implementation afater qualityprograms and evaluation of program effectiveness
and

0 Supporting the development afater qualitystandards €.g.,biocriteria, nutrient citeria, and
metals.

The progranservesa number of otheimportant objectivesincluding:

o Informing the public about the biologicdiversity andhealth of low& rivers and streams

0 Supporting local andtate fon-CWA water quality programs anphitiatives and

o Documenting the occurrens@nd geographic distribution of fish and benthic macroinvertebrate
species for biological conservatiomanagement andesearch purposes

Weaknesses:

T

Ambient stream biologicahonitoring objectives do not addredise data needs of th®NRWater
Quiality Standards (WQS) Progrgmarticularlyin support ofUse Attainability Analysis (UAA)
determinations ofite-specificdesignated aquatic life useEhe lack o€onnection betweerthe two
programs is a hindrance to the collection of data that could be used to inforrd&#e process.
Ambient stream biologicahonitoring objectives do not specifically address the developmeatTloéred
Aquatic Life Uses (TALltBmeworkwithin lowa® Water Quality StandardWQS) TALU is a datdriven
approachrecommended by the 1% Environmental Protection Agency @F5) for the establishment
and refinement ofaquatic life usegyoals Because monitoringrogramobjectives do not currently
include collectig and analyzing data to suppdrALldevelopment, theDNRwill continue to bdimited
to the currentbioassessment approacethichhas an indirect relationship wittiesignated aquatic life
usesdefined inlowa®Water Quality Standards.

Recommendations:

T

Meet periodically with theDNRwater quality standards program to identify monitoring objectives that
better serveWQS progranmeedsrelating toUAA and TALU developmehicreased communication and
coordinationwill be beneficial to both programs

SamplingDesign
Site Network Type (e.g., census, fixed, probabilistic, reference, rotational, etc.)

Strengths:

1

Biological eference site networksepresentingcoldwater(CW)streams and wdeable, warmwater
(WW)streamshave been established network ofheadwater(HW)streamcandidatereference sits is
being developed.

1 Anetwork of randomly selected sitegas utilized for the20022006 (REMAP) probabilistic survey of
perennial rivers and streams
1 Thefixed-station ambient stream water quality monitoring netwoskhbeing utilized to collect benthic
macroinvertebrate data for development of bioassessment criteria and nutrient stressponse
benchmarks.
Weaknesses:
1 Thebiological reference siteetworkis not comprehensiveCandidate reference sites representing

coolwater streams and nonwadeable rivér@ve not bea identified. The lack of a comprehensive
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reference site networlimits the stream bioassessment progr&@ability tofully develop and
implement bioassessment criteria.

9 The program does naturrentlyemploy aprobabilistic monitoring networkn order to achieve
comprehensivéiological monitoring of low& rivers and stream3he probabilistic design is ideally
suited for obtainingstatisticallydefensible estimates of status and trendsstnreambiological condition
andsupport status oflesignatecaquatic life uses

1 The program lacka rotational basirmonitoring desigrto support a watershedbased, data driven
approach to CWA program implementation and to support the Nutrient Reduction Strategy.

1 The pogram is lacking a network of sitdedicated formonitoringlong-term trends in stream biological
condition and climate change indicators

Recommendations:

91 Develop a rationale and criteria for choosing candidate reference mesentingcoolwater strams
and nonwadeable riverg\pply the criteria to identify the locations of 12D candidate reference sites
for each stream subclassificatiofhe selection of candidate reference sites for coolwater streams and
nonwadeable riverss an important step towal obtainingappropriatedatafor the development of
bioassessment criteridnat apply toall streamtypes in lowa.

91 Develop monitoring network design specifications for a statewide (probabilsstitisticalsurvey of
stream conditiorstatus and trendsEstablisha surveydesignthat strikes a good balance between cost
andstatistical powerThe design will suppothe progran@ objectives for comprehensive biological
condition status and trends monitoring

1 Develop design specifications for a rotatingibhasatershed monitoringnetwork. Determine the
appropriate basin/watershed scale and rotation schedDleterminethe appropriate allocation of sites
to achieve variousnonitoring objectivesaand data needse(g., basin/subwatershedutlets, random
(probabilistic), targeted(for site-specific issuésandlongterm trend monitoring). The monitoring design
canbe designed teerveobjectives andlata needof other programseyond the ambient monitoring
program(e.g.,Nutrient Reduction Strategy, Section 3¥9asteload Allocation, Wastewater Permitting,
and Water Quality Sandards.

1 As funding is availablestablish a network of fixed monitoring sites for let@gm trend monitoring of
stream biologicatonditionand climatechange indicatordnsure that the etwork provides adequate
representation of ecoregions and stream typAdixed network of sitethat is monitoredannually will
significantly add to thérend monitoringcapabilities provided by theurrentreference site network that
is sampled on &our-year rotation.

Number and/or Spatial Distribution of Sampling Locations
Strengths:

1 The rumber and spatial distribution of HW candidate reference sites and wadeable WW reference sites
providereasonablyadequate coverage of the seven major Leveddregions of the state

9 The rumber and spatial distribution of probabilistic sites in the 2@0®6 survey was adequate to meet
statistical goals and can serve a®andationfor future surveys if needed

Weaknesses:

1 The number of warmwater reference a# is fewer than the recommended level (i.e., minimum of ten)
in certain ecoregionsiwo ecoregions (47c, 47if) whichcoldwaterstreams occuin alimited extentare
not represented byany CW reference siteBiadequacies in the reference site networkvBaa negative
impact on the level of confidence placed on stream biological assessments prepared for the CWA
Integrated Report.

1 The programacksa sampling strategy for large rivareludingdesign specifications fahe number and
type of monitoring siégsneeded(e.g.,free flowing, impounded, etc.Having a strategy and appropriate
sampling design would help to ensure ttzttequate datawill be collected to support the development
of biological assessment criteria and fulfillment of status and trendsitaring objectives.
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1

T

Often, Hological monitoring datédrom multiple sampling siteare not availabléo assess ALU support
status of stream segments thatelong or diverseThe current ruleof-thumb is one sample sitior

every threeto-five miles ofstream In some caseshe lack ofdata from multiple sitesnayresult in

lower confidence in bioassessmataterminations ofALU support status.

Theappropriatenumber anddistribution of longterm biological and climate trend sites hget to be
determined. These determinationsnust be madéefore longterm trend monitoring can be initiatedA
sound rationaldor site ®lection willhelp to ensure the monitoring data are useful for answering trend
related questions.

Recommendations:

1

Choose candidate refence sites taddressdeficiencies in the distribution and number of CW and WW
reference sitesAs funding becomes availabl@nsplethe candidate reference sitesnd use the data to
confirm or deny reference statuRepeathe first two steps untireference site representation targets
have beermmet. This proceswill lead toa stronger network of reference sites and reference condition
data that will provide greateconfidence irbiological assessmentsr the CWAIntegrated Report
Definelarge river bioassessmerdata collection needand develop a sampling strategyrieeetthem.
Incorporate he strategyin the bioassessment progra@five-year master planThe sampling strategy
will ensure that appropriate data are collected the development obioassessment criteriand to

fulfill status and trends monitoring objectives.

Establish guidelines for determinitiye appropriatenumber and locatiorf bioassessment sitde
represent astreamsegment ora watershed Consistent site selection guidedis will lead to greater
confidence irbiological assessments ftire CWAIntegrated Reporandwill better servethe needs of
DNRwater quality progams (e.g., TMDL, 319, NPDE&:S).

Establish a clear rationale feelectingbiological and climate trenthonitoringsites The rationaleneeds
to address considerations such as number of sites and representativeness kgjistital
considerations for successful lotgym data collectionFor example, a minimum of approximateigven
climate change monitoring sites is neededptarticipate in the USERRegional Monitoring Network
(RMNinitiative for the Region V#tates oflowa, Kansas, Missouri, and Nebrasketermining the
appropriate number and locations of sites wikime the validity and relevance of the trend monitoring
data.

Sampling Frequency
Strengths:

T

CW and WW reference sites are sampi@ite in fiveyears which provides sufficient data to generate
monitored assessments and keep the referene¢work up-to-date.

9 Incorporation of temporasamplingsites in hdex of Biotic Integrity BI) developmentfor HW and
wadeable streamgrovides for the evaluation of intrand interannual variation in IBI results and
determination of appropriate bioassessment criteria

1 Sampling frequencigincreased as needed to metite monitoring objectives of special studigsg.,
impaired streanfollow-up, nutrient impact assessmerdand Stressor Identification?MDLstudies.

Weaknesses:

1 The last probabilistic survey (REMAP) a@spleted in 2006therefore, there are neecentstatistical
estimates of stream biological, chemical, and physical characteristics and ALU supporfT$tistinsits
the progran® ability to comprehesively report orstatus and trend in low& rivers ad streams

1 Temporalariabilitysampling has not been done systematicédl\support the development of Erge
river benthic macroinvertebratéBl and bitngical assessmeutiteria

1 The frequency of monitoring at reference sites (i.e., 2X in five yeangt optimal for evaluatintpng-

term trendsamong low& least disturbed streamSampling frequency of streams needing foHop
monitoring is not always sufficient to ke€pNVA Section 305(lassessments ufp-date. A minimum of
two IBI samples withifive years isequiredto be considered anonitored assessment
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1

1

The reference site network lackentinuousmonitoring fortemperature and stream stage to support

the analysiof longterm trends in stream condition related teariation inclimateindicatrs.

The typical collection of argjle grab sample fathemicaland physicalvater qualityparametersis
inadequate fordiagnosingcauses and sourced ALU biological impairment in tt@WAIntegrated

Report The lack of water quality data typically results in listing the cause of biological impairments as
unknown which is not helpful to water quality management programs.

Recommendations:

1

Develop a plan for repeating probabilistic surveysry fiveto-ten years to generate statistical
estimates for stream condition indicators wikmown statistical confidencémplementing this plan is
the only realistic wayor the ambient monitoring program teeport comprehensively ostatus and
trendsof lowaQ rivers and streams

Establishemporal monitoring sites in larger rive®oing so wilbenefit bioassessment criteria
development by providing data to document seasonal variability in biological metrics and for
determining the appropriate bioirek sampling period for obtaining consistent bioassessment data.
As furding becomes availabledd annualor bi-annualsampling at proposed network ofixedtrend
monitoring sites Conducting annual trend monitorirag least disturbed reference sitegould
complement efforts to examine trends using data obtained framdomly selected siteis probabilistic
surveys completed on aH0 year schedule.

Develop a climatérend monitoring plan that meets the sampling frequeneguirementsfor
participation ina (USEPPRegional Monitoring NetworkConductbiologicaland climate trend
monitoring at the same sites for cost savings and to enhalate analysis opportunities.

Develop sampling frequency and duration guidelinestifigrassessment of biological impaient causes
andsourceshased on the knowledge and experience gained from Stressor Identificatidies
Incorporate the guidelines in thaennial 305b/303d assessment methodolagyd apply themnto
determine causes and sources of biological impairm&he guidelines will also be useful for designing
future monitoring projects to provide sufficient data for these determinations

Parameters
Strengths:

1

The list of ore monitoring parameters includebiological, chemical, and physical habitat indicatoia th
provide a good foundation for assessihg status and trends of headwater creeks and wadeable
streans.

Supplementaimonitoring parameters (e.g., diel dissolved oxygen flux, traetals,andpesticide$ are
includedas neededo serve other purposes sh aswater quality standards development, evaluation of
emerging contaminantsandbiological impairmenstressor identification.

Weaknesses:

T

Nonwadeable rivers are only sampled for onelfigical assemblagge., benthic macroinvertebrates)
Sampling ofwo or more biological assendges is recommended to provide for@ust assessment of
stream biological condition an8iLU support status'he fish assemblage is a logiciabicefor large river
bioassessment given the diversityritive species, incluitig manythat have been identifiecds Species
of Greatest Conservation Need (SGAME lack of fish assemblage monitorohga limitsthe prograni@
ability to developbioassessmentriteria andcontribute datafor biologicalconservatiorpurposes
Watersted condition indicator datée.g.,basin morphometryland use AFOsand WWTP¥ are not
routinely obtained for biological monitoring sitéBhelack of readilyavailable, summarizedatamakes
it difficult for the program to quantify linkages betwestream biologicalndicatorsandwatershed
characteristicsThis limitation also makes it difficult to identify stressesponse thresholds that could
potentially be used t@assigncauses and sources of biological impairmenttfer CWAIntegrated
Report

Theprogram lacks aystematic proces®r planning and implementingupplemental indicator
monitoring upplemental indicators are occasionally added to #mmual monitoring work plam
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response teshort-term funding rather thanas part of dongterm plan. The current approach makes it
difficult to set prioritiesandfollow a logical patho addresssupplemental monitoringneeds

Recommendations:

T

Research and determinghichbiological assemblagese the most useful bioindicators faachstream
category(e.g.,headwater, wadeableand nonwadeable)In addition to the traditionathoices obenthic
macroinvertebrates and fish additional biological assemblagasch as algae, freshwater mussels, and
Chironomidae (midge iis) should also beonsidered.

Re®arch and determine which watershednditionindicators are the most useful for bioassessment
purposesDefine the data sources and proceduresdaantifyingeach indicato. Develop a plamo
systematically gathesind analyzevatershed data including an estimate @fSechnicalassistance
needs forupdating the data ira timely mannerThese steps should help to clanfiatershedindicator
data needs andrganize the process for acquirititese datain the future

Identify andprioritize supplemental indicatanonitoringneeds Egablish a mechanism or placeholder
(e.g., work plan taskpr includingsupplementaindicatormonitoring in the annuabudget andwork
plan. These stepwill elevate awareness and consideration of plgmental monitoring priorities and
help the program to be more proactive and responsiventerging issues and data needs.

Data Management
Data Entry, Storage, Retrieval

Strengths:

T

Data entry icompletedin a reasonablyimely manner(a few months todss than one year) given the
complexnature of biologicalsample collection, processinand analysis

1 Data are housed ithe BioNet and EQulitabasegesidingon the State of low& computer network
Biological assemblagand habitat dateare accessible to the public from the BioNet internet application
and water quality data are accessible via lowa STORET, the public interface for the EQuIS. database
These databasapplicationsoffer the following advantages:

0 Biological sampling resulterfeach site are linked to tHeNR2 Assessment Data Base (ADB) via the
waterbody segment ID

0 BioNet is able to pull iwater qualitydata fromEQuISor any given site at which water quality
samples have been collected

0 BioNet offers many basandadvanced query capabilitiand

0 Water qualitydata are regularly uploadeda the Water Quality Exchange (WQX) to USEPA
nationaldata repository(STORET).

Weaknesses:

1 Contact information for private landowners and operators who have provided accegslagibal
sampling sites has been challenging to manage and keep cu@ensequently, reports and
communications with landowners have not always been timely or adequate to maintain good working
relationships, which can result @eniedaccess to previolss monitored sitesThe ability to repeat
sampling at the same site over time is criticaptogramobjectives sule as longterm trend monitoring
of biologicakeference sites.

91 Data entry, storage and retrieval capabilities are lacking for the followypgs of data
o Continuous (logger) monitoring data (e.g., DO, temperature, pH, nitrate; etc.)

0 GIS data summarized faratersheds of biologicalampling sites;
o Field datasheets and digital photographand
o0 Water quality and flow data for all yeagisting back to 1994work in progress)
1 The dataare stored in various electronides and folderdocatedon the DNRcomputernetwork. For

most efficient access and use, the data ideally should be siaradtentral location and accessible from
the BioNet application The lack of easy accessdibof the data collected by the progranas caused
muchinefficieng/ and delaysmpacting the prograr® ability to achieve its objectivesot the least of
which is providing dataotstakeholders and the public.

54



Ambient Water Monitoring Strategy for lowa: 202621 Program Evaluation: Stream Biological Monitoring

Recommendations:

1

Work with SHIEo updateall of thesite landownerimanager information storeth BioNet Produce and
distribute a new set of letters to landowners/managers thanking them for their supportdatdiling

where and how they can accesamplingdata collected on their land.

Acquire additional staff with appropriate skills to assist with all data management needs of the stream
bioassessment prograrithe currenievel ofstaffingdoesnot allow for some of theoutine and less
time-sensitivetasksto be completed in a timely fashion or at.aNhenadditional staffings obtained

the bioassessment program staffill determine where and how the data (detailed above) can be made
available inside and outside of tlENR Gains in data management efficiency will translate into time
savings for existing staff membeaadwill allow them to focus more time on data analysis

interpretation, and reporting.

Quality Assurance / Quality Control (QA/QC)

Strengths:

T

The hologicalsamplingand habitat assessmestandard operating proceduré&SQOP wasmost recently

updatedin 2015 Consistent biological sampling methods have been usertthe progran® inception

in 1994 Habitat assessment methodigve also remainedonsistentwith the exception of bangesn

the riparian cover and instream habitassessment methods that were implemented 0032.

The Prograr® contractor for field and laboratory servicgdHLprovides the following QA/QC

measures:

o All biological and habitat datanéeredin BioNet are reviewed,;

0 Laboratory SOP&re maintained and QA/QC verificationwedter sample andbiological sample
analysisare performed;

o Voucher and reference specimen collecti@me maintained for benthic macroinvertebrates and
fish;

o Training in fieldlata collection tasks jgrovided to new staff by experiencdithnologists

Weaknesses:

T

The &ck of a Qality Management Plan (@P) and/or a Quality Assuance Project Plan @&PB for the
Ambient Biological Monitoring Prograpmevents theprogram from efficiently documenting and
communicating all elements of QA/QC that are currently implementée document is also needed to
guide QA/QC planning and development.

SeveraSOPs need to be preparedupdated:

0 Rapid Bioassessment Protocol (RBP

o ContinuousNater Quality Sensor arfdataloggerDeployment

0 NutrientImpactAssessment

o WatershedCondition Indicators;

0 Sedimentmpact Asessment

These SOP documerdee neededo insure that appropriate methods and procedures &okowed,
thus enabling consisterdind high quality data to be obtained.

Recommendations:

1

1

Determine if the recently updatebioassessment SGRanserve as a QAPP not, develop a QAPP for

the program.

When annually updating theioassessmentiask list prioritize SOPealelopment needs andevelop
plansandtimelines to completahe highest prioritySOPsThese actions will help to move the program

in the direction of having a comprehensive QA/QC system that will ensure that consistent, high quality
data are available teerve all program objectives.

55



Ambient Water Monitoring Strategy for lowa: 202621 Program Evaluation: Stream Biological Monitoring

Products and Services
Data Analysis and Interpretation

Strengths:

T

T
1

Quantitative indicatorsare availabldor summarizingand interpreting biological and habitat sampling
data

Coldwater streams: Coldwater Biotic Integii@Bl)

Wadeable, warmwater streamBenthic Macroinvertebrate Index of Biotic IntegriBMIB), Fish Index
of Biotic Integrity (FIBI); General Fish Habitat Index (GFHI); Ecoesljisited Fish Habitat Index (EFHI)
BMIBI, CBI, and FIBI scores are cafedlautomatically in BioNeQualitative and quantitative
guidelines are available for the interpretation of index scores in regards to stream biological health
condition

Biological Impairment Criteria (Bl@sg available for use in determining the suppstatus of aquatic
life uses based oacomparison witrBMIBI, CBI, and FI®lores

Bioassessmentsnplingdata havebeen usedextensively in Stressor Identificatistudiesto identify
causes and sources of aquatic life use impairment, and for thiysiaaf nutrient stresseresponse
relationshig and benchmarks

Weaknesses:

T

Several dditionalindicatorsneed to be developeth order toconvert raw sampling data into useful

information. These include:

0 oldwaterstreamfish IBI (Index of Biotic Inteity);

0 Headwatercreekbenthic macroinvertebrate and fidBls

o0 Large river benthic macroinvertebrate arfigh IBls and

0o Wadeablewarmwaterstream benthic macroinvertebrateabitat index

These indicators will allow the program to expand and strengthebitiassessment capabilitieEheir

lack of availabilitgurrently limitsthe progran®@ abilityto report on the biological and habitat condition

of lowa® rivers and streams am&LU support status

The lack ofegular (e.g.annua) trend analyss for biolgical and habitat indicators prevents the

bioassessment prografnom achieving thérend monitoring objective.

Stressothiological response relationships have not been fully analfa@etthe development ofBlsand

bioassessment criteria

0 Stressor diagnosifrom hologicalsamplingdata is somewhat limited biynprecisetaxonomic
resolutionin the Chironomidae (midge) family Afjuatic Dipterangndthe lack of detailed studies
guantifying stressebiological responseelationshipg(see Midwest Biodiversitinstitute (MBI)
Technical MemoranduNovember 22, 2010

0 Quantitative gradients in individual and/or composite stressor indicatoesneeded foiBI
developmentfor headwatercreeksand nonwadeableivers

The lack of thesanalysis productaegatively impacts the progra@hability to report on thestatus of

designated aquatic life uses and tb@uses and sources of biological impairmfantthe CWAIntegrated

Report

Recommendations:

1

As part of the annual bioassessment task priority updage (below), continue teeview and adjusthe
timelines fordevelopment of biological and habitat indicat@sd keep these projects moving forward
This workwill support the prograr@® biocriteria developmenand GVA-related monitoringobjectives
Analyzethe IBI and habitat data annually for reports or fabkets to be published on our web page

This work will benefit the trend monitoring objective.

Plan and conduct a stressbiological response analysis project for the specific purpose of developing
and calibrating benthic macroinvertebrate and fish muitetric indices foheadwaterstreams Do the

same for development of a benthic macroinvertebrate index and reference biological condition criteria
for large riversContinue the ongoing nutrient stresisbiological response analysis to support the
development of nutrient assessment criteria for all stream habitat and ALU classificatiosisvork will
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benefit the biocriteria development objective and the impairment causes and sources status reporting
objective.

Fact Sheets, Reports
Strengths:
1 Severaleports and fact sheetavailable on the internelhave been generated in the past fifteen years
0 Fact sheeton topicsrelating tothe stream biological monitoring program (2001, 2003, 2007, 2008,
2010);
Wadeable streamibassessment report completed in 2004
Draft report of rutrient criteria recommendations
Sream waterbodyspecificaquatic life use assessmaiiior the CWA Integrated Report;
0 Wadeable stream habitat indicator report completed in 2015.
Weaknesses:
9 Currently, the program lacksmaechanism for reportingn status and trends other thathe DNRR
Water Quality Assessment Databas®BAet), for example:
o Annual trend reporof IBI scores and stream habitat indicators;
0 Probabilistic (REMAP) monitoring projecimmaryreports.
Recommendations:
1 Annually deelopanIBIl and habitat trend repoind publish iton the stream biological monitoring
website, either as a staralone web page or as a link to a fact sheet (pdf doenut).
91 Develop a plan to complete the REM#dMpling reports and add them to tlstream biological
monitoringweb page.

o O O

Automated Reports / Internet ApplicationdVebsites
Strengths:
1 BioNetprovides manyutomated reporting featuresanda high level ofunctionality, including:
0 Automatedreportsof IBI scoreandhabitat summary statisti¢s
o Interactive maps o$ampling sitesinddistributions of benthic macroinvertebrate and fish
0 Quick access tsamplingdata usingpre-designedquerieson date, streanname,county, ecoregion,
watershed site type, andother attributes
0 Link to ADB segment containing bioassessment results
0 Water qualitydatapulled irto BioNet fromthe EQulSlatabase.
Weaknesses:
1 While BioNet serves many of the progr@mneeds, thdONRhas not sought feedback froits customers
and constituents to insure that the online database is meeting their needs
1 Automateddatasummarization and reporting are difficutb achievefor some types of datée.g., insitu
continuousdissolved oxygenral temperature data logger)
i The bidogical monitoring web pagis not updated regularly
Recommendations:
9 Thenext round ofletters sent tolandowness should include a brief questionnaire askihg following
1) Didyoulook at thesamplingresults? 2)n which results wergoumost interested?) Is there
anything else thayouwould like to see? and 4) Bou have anyguestions about the information or
suggestiongor improving i? A similar questionnaire could be providediiRstaff. The responsesot
the questionnairesvould be used tadetermine whetherthe informationis useful andwhether
modifications in content or format are needed
1 Determine a way to summarize and distribute some of our harder to automate data we collect such as
continuous DO athtemperatureloggerdata This work will benefit the program objectives of providing
data to the public and to suppoRNRprograms.
1 The biological monitoringieb page should be updated annuadjter staff meet to update the
bioassessment task priorigocument and perhaps afteformingand meetingwith technical advisor
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and stakeholder group@ee recommendations in next sectiofhis work will benefit the program
objectives of providing data to the public and to suppoNRprograms.

Program Coordiation and Evaluation
Monitoring Partnerships
Strengths:

1 The Ambient Biological Monitoring Progrdmascollaborated withseveralDNRprogramsincluding
Compliance and EnforcemerfitisheriesManagement and ResearcBection 31™Nonpoint Source
Pollution Cotrol, Stressor Identification, and TMDL.

1 The program hagreatly benefited from dong-standing elationshipwith the Limnology Section of the
State Hygienic Laboratory.

Weaknesses:

1 The program is not actively instgating orseekingpotential internal or external partnerships that
might helpto expandstreambiological monitoring in lowa (e.gnternal: DNRFisheriesWater Quality
StandardsandWatershed ImprovementExternalSWCD water quality projectd/ater Management
Authorities, USGS, Colleges and Universities, Municipalities,, @&@de industry andprofessional
associationp As a result, the program might be limiting &bility to expand bitbgicalmonitoringto
includemore streams, to potentially realize desfficiencies, and to connect with other groups for the
purpose of achieving mutually compatible goals.

Recommendations:

1 Explore monitoring partnerships through the formation of stakeholder and technical advisory
committees (seeecommendationdbelow). Expand efforts toward collaboration and sharing of
resources and data.

Stakeholder / Technical Advisor Input
Strengths:

1 Staffparticipate in a Regional Bioassessméeathnical Advisor§roup (BTAGponsored by the Central
Plains Center for Bioassessmentdegion VII, BBPAThe BTAG haerved as usefulplatform for
interacting and sharingnformationwith other technical staff and scientist& a variety of biological
monitoring and assessment topicsevant to the Region VIl stateslofva, Kansas, ésouri, and
Nebraska.

Weaknesses:

1 The program lacksfarmal process for receiving technland nontechnical inputNot having this
feedbackprocess or mechanisis a threat to maintainingechnical proficiency and program relevance
from the standpoinf serving theneeds of stakeholders and the publReceiving technical advice and
stakeholder input on a regular basis would help insure the program continues to grow in the right
direction

Recommendations:

1 Assemble a bioassessment technical advisory commitbeeprised of individualsideand outside of
the DNRwho haveexpertiserelating to stream ecosystems abiblogical monitoringUse the TA®
review and provide input otechnicalcomponents and fuctionsof the programsuch aslevelopment
of IBk, reference condition development, data management, analysis, and reporting

1 Assemble a stakeholder committeensisting of internal and external customers and users of biological
monitoring data and informi@on. Use the stakeholder group to receive input mon-technical issues
relating toimproving relevance andsefulness of stream biological monitoring products and services

Performance Review, Needs Assessment, Strateqy Update
Strengths:
1 The referenceite monitoringstrategy is updated every year
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