2012 GSL IW SAP
Revision 1

8 June, 2012
Page 1 of 42

Great Salt Lake Impounded Wetlands:
2012 Probabilistic Survey of
Wetland Condition

Sampling and Analysis Plan

Revision 1



2012 GSL IW SAP
Revision 1

8 June, 2012
Page 2 of 42

Effective 8 June, 2012

Prepared by the Utah Division of Water Quality
Utah Department of Environmental Quality
195 North 1950 West
Salt Lake City, Utah 84116

DISTRIBUTION LIST

The following individuals will receive a copy of this SAP, along with any subsequent revisions.

Toby Hooker, Designated Project Manager, Utah Division of Water Quality

James Harris, QA Officer and Monitoring Section Manager, Utah Division of Water Quality
Alex Anderson, Monitoring Team Leader, Utah Division of Water Quality

Jodi Gardberg, Great Salt Lake Watershed Coordinator, Utah Division of Water Quality

Any DWQ Monitor or Intern collecting environmental data, Monitoring Section, Utah Division
of Water Quality

Jeff Ostermiller, Water Quality Management Section Manager, Utah Division of Water Quality

Trisha Johnson, Monitoring Section QA Staff, Utah Division of Water Quality



2012 GSL IW SAP
Revision 1
8 June, 2012

Page 3 of 42
Table of Contents
1.0 INTRODUCTION AND BACKGROUND INFORMATION .....ccceituereniernncennncrnncerasessasersssesnssesnsessnsens 6
1.1 PROJECT BACKGROUND,/PROBLEM DEFINITION ...evvteeitreeeeitreeeseereeesesreesssseeessssesssseesssssssesssssesssssseessnens 6
1.2 STUDY AREA ... eeeeettttieeeeeee ettt ieeeeeeeeestat e aesesssssssaaaaeeeesessstannaseessssassnnnseeessssssannesesesessrannnaeeeeseesns 8
1.3 SUMMARY OF PROJECT TASKS AND SCHEDULE ....evvvvuuuieeeeererersnnieseeereresssnnaesesessssssnnesesssssssssmnmneesessssssnnns 9
2.0 OBJECTIVES AND DESIGN OF THE INVESTIGATION ....ccucttuirtueerennerenerencerascesnscresssenserensersssesnssens 9
2.1 SPECIFIC OBJECTIVES OF THIS STUDY ..evvtvtuuieeeeeeeeersuiieseeeessessssnaaesessssssssnaaaseeessssssnnmaesessssssssnnneeeessssssnes 9
2.2 SAMPLING DESIGN 1vvvvvverererererererererereeereeereeerereretereteteressseseeseeseseessesseeeseseseseesssesesesesesesesesssesesesesens 14
2.3 STUDY BOUNDARIES .vvvvvverererererereeererrreereererereeerereeeteeeseeeteseeseesssessessessesssseessssesesssesesesesesssssesesesesans 15
2.4 PARAMETERS TO BE MEASURED .....evttueeetttneeetuneeersneeresnneerssnneesssnesesssnnesssnneesssnneesssnnsessnnneesssnneessnnnes 18
2.5 DECISION RULES AND TOLERABLE LIMITS «..cieveviitiieieieieiireiiieeeceeeseesnsnnseeeeeerersnsnneeeessesssssnnesessssssssnnnns 19
3.0 FIELD SAMPLING IMETHODS ......ccitittireiienttecreeteecrencencrsssassesssassesssassssssassassasssassesssnssassenssassanes 23
3.1 SAFETY PRECAUTIONS AND PLAN ...uieeieruruuieseeereresssnnsseeeeseesssssnesesessssssssnneessessssssssnmeesessssssssnnseeessssses 23
3.2 FIELD PROTOCOLS BY PARAMETER GROUP.....ccevvuuiieieeeeererennnseseeesessssnneeseesssssssnnsasssesssssssnnaesesessssssnnnns 23
3.3 FIELD SAMPLING WORKFLOW ...uuuuuuuuuuunnnnnnnnsnnnnnssssnssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssererens 25
3.4 SPECIAL TRAINING vvvvvverererererererereereeeereeerereeeeeseresesstesaseeeeeseeseeseseesseseesesesesessesssesessssseseiesesssesesesesans 26
3.5 FIELD COMPLICATIONS AND CORRECTIVE ACTIONS.....ccitturuunieeeeereressnsnneeeseererssnneeeeeseresssmneseeesserssssnnnnns 26
4.0 LABORATORY SAMPLE HANDLING PROCEDURES......c.cccotteuettnnnienncrnncirnnciensrassssasssssscssnsssnsssanns 26
4.1 RECEIVING LABORATORY CONTACT INFORMATION ....eevvirruriieeeeeeerersssseeeeeesesssnnneeesesesessmsnneeeesssssssnnnnns 28
5.0 PROJECT QUALITY CONTROL REQUIREMENTS ....ceciiiereirenreerrenreecsensescensressesssnnsescrnssessenssansanes 28
5.1 FIELD QU  ACTIVITIES e etettrtuuuuneeeeeerrrusnnaaseeesssssnnnnaeseeesstassssnnssessesssssnnnnsesessssssssnnseesessssssnnnneesessssssnnnn 28
5.2 ANALYTICAL QT LIMITS «.eeeeetttunineeeeeeeeersnunaseseeesesssssnaeseessssssnnnsaseesssssssnnnaeseesssssssnsaesssssssssnnnaeseeesees 30
6.0 DATA ANALYSIS, RECORD KEEPING, AND REPORTING REQUIREMENTS......cccoeerererenncrnncenncranes 32
7.0 SCHEDULE.......cuicieeiitonsetiossseccadnssnnssmnsssssescasessssosanssshosssassssssssnsesonsossssssasessassssssssssessaressasosasessas 32
8.0 PROJECT TEAM AND RESPONSIBILITIES ...cccieuierueiienncrenrrancirnerensesnssssnssssnsssassssasssssssssnsssnsssanns 33
8.1 FIELD ACTIVITIES 1uuueieeeeerturuueaeeeeeterestniaeeeesessssssnsaseessessssnsnnsseesessssssnnasesessssssssnnseeeessssssssnnsesesssessnnnn 34
8.2 LABORATORY ACTIVITIES cevtuuuueeeeesererussneeseeererssssnaeeessssssssnnaeseessesssssnaeeessssssssnsnesessssssssssnneeesessssssnnnn 34
REFERENCGES......ccuctteiitieireenetenietenieresceeenernssrensesessssessesnsessssssnssssnsssessessssessssssnsssnssssnssssnsesassesnssssnsesnsesanne 36
APPENDICES.......iceiitiieiieereniereeirenecrenseraseeensersssersssssnsesessssassssnsessssessssssnssssnsssassssnsessssessssesnssssnsssnsssansenns 38
APPENDIX A IMAPS OF IW SITES BY GSLLOCALE ..cceeiieieieieieieeeeee e e e e eeeeeeeeeeeeeesesesesesen e nnnnnannnnnes 38
APPENDIX B SOP = HYDROLAB ... uuuuuunrnrernrnrsrsssrsrsrersressssssreressssessssssersesrereree ERROR! BOOKMARK NOT DEFINED.
APPENDIX C SOP - WATER CHEMISTRY SAMPLING ..vvuuieeiierireiiieeeeeeerersnnneeeeennns ERROR! BOOKMARK NOT DEFINED.
APPENDIX D SOP - CHLOROPHYLL-A SAMPLING AND PREPARATION .....ccvvueeeeeennns ERROR! BOOKMARK NOT DEFINED.
APPENDIX E SOP - ZOOPLANKTON SAMPLING ..vvvvvvvvererererererereressserereseseseseseeees ERROR! BOOKMARK NOT DEFINED.
APPENDIX F SOP - SAV AND SURFACE MATS ..eeevvvrinereeeeerersnnneeeeeeseesssnnnneeseens ERROR! BOOKMARK NOT DEFINED.
APPENDIX G SOP - BENTHIC MACROINVERTEBRATE SAMPLING......ccevvvvveneereeennns ERROR! BOOKMARK NOT DEFINED.
APPENDIX H SOP - SEDIMENT DIATOM AND SEDIMENT SAMPLING ....vvvvvvevevnrnnnnnns ERROR! BOOKMARK NOT DEFINED.



2012 GSL IW SAP
Revision 1
8 June, 2012

Page 4 of 42
LIST OF FIGURES
Figure 1. Great Salt Lake Study Area and Potential Sampling Points .......cccccvveeiieiieiiinieenneeeiennnns 10
Figure 2. Example Locations for Impounded Wetland Field Measurement and Collections...... 17
LIST OF TABLES
Table 1 Data QUality ObjJECHIVES...cuuii e e e e e e e e e e e e e s nnreeees 11
Table 2. Distribution of sampling sites based on a Total Sample Size of 50 sites ........ccccveeeennnee. 14
Table 3. Parameters to be Measured...........coooviiiiiiiiiiiiiie e 18
Table 4. Data quality iNAICAtOrS .. e e e e e e e e e nereees 21
Table 5. Sample container reqUIrEMENTS .....cciie it s e e e e e e s e e e e e e e e enneaees 27
Table 6. Quality Control Sample ColleCtionsS.......cccuuiriiiiiei it 29
Table 7. Analytical QC limits and reporting ranNgeS........covcuvieeiiiieieeiiriieeeeririee s siieee e ssreeeessaeee s 31
Table 8. Project SChEAUIE .....c..viiii ittt ettt s et e e e e e e e s e e s ssbaeeeessabaeeesaes 32
Table 9. Project Team contact informMation ..........coovcuvieiiniiieiiniiiee e 33



ACKRONYMS AND ABBREVIATIONS

ac
asl

CWA

DEQ

Dal

DQO

DWQ (or Division)
GSL

ha

IR

MSM

ppm

QA/QC

QAC

QAO

QAPP

Qmp

SAP

SOP

TMDL

UAC

UPHL (or State Lab)
USEPA (or EPA)
USGS

Acre
Above sea level
Clean Water Act

Department of Environmental Quality

Data Quality Indicator

Data Quality Objectives
Division of Water Quality

Great Salt Lake

Hectare

Integrated Report

Monitoring Section Manager
Parts Per Million

Quiality Assurance/Quality Control
Quality Assurance Council
Quality Assurance Officer
Quality Assurance Project Plan
Quality Management Plan
Sampling and Analysis Plan
Standard Operating Procedure
Total Maximum Daily Load
Utah Administrative Code

Utah Public Health Laboratories

United States Environmental Protection Agency

United States Geological Survey

2012 GSL IW SAP
Revision 1

8 June, 2012
Page 5 of 42



2012 GSL IW SAP
Revision 1

8 June, 2012
Page 6 of 42

1.0 Introduction and Background Information

This Sampling and Analysis Plan (SAP) was prepared by the Utah Division of Water Quality
(DWAQ) to satisfy requirements outlined in DWQ’s Quality Assurance Program Plan (QAPP) for
Monitoring Programs and DWQ’s Wetland Program Development Grant (WPDG), awarded to
DWQ by the United States Environmental Protection Agency (EPA) in 2010. This SAP
documents the quality assurance and quality control (QA/QC) requirements and project
planning details for a Probabilistic Survey of Great Salt Lake (GSL) Impounded Wetlands (IW),
scheduled for 2012. This SAP is meant to be a practical, usable document and is therefore
subject to change; the Designated Project Manager (DPM) will ensure that all persons listed on
the Distribution List (page 2) receive the most current version.

1.1 Project Background/Problem Definition

The objective of this project is to collect environmental data from 50 randomly-selected
impounded wetlands during the summer/fall of 2012 in order to assess the average condition
and identify key stressors for all GSL IW. This project is funded by a WPDG awarded to DWQ.
The overarching goal of the WPDG is to develop methods to quantify the condition of GSL
wetlands.

DWQ's efforts investigating impounded wetlands began in response to stakeholder concerns
that nutrient loads from water treatment facilities adjacent to Great Salt Lake may have
deleterious impacts on these productive and highly valued ecosystems. Initial work focused on
IW’s adjacent to Farmington Bay, where wetland managers and conservation groups observed
the occasional dominance of Cyanobacterial mats, a common indicator of phosphorus-induced
eutrophication. The concern was that these mats could negatively impact the health and vigor
of extensive swards of submerged aquatic vegetation (SAV) (e.g. sego pondweed, Stuckenia sp.)
and alter the species composition of macroinvertebrate communities. Both SAV and benthic
macroinvertebrates are key food sources for migrant waterfowl species (Miller and Hoven,
2007) and important ecological components of shallow ponds (Keddy, 2010).

A large proportion of impounded wetlands adjacent to GSL are managed for waterfowl and
other wetland-associated avian species by the Division of Wildlife Resources as Waterfowl
Management Areas (WMAs), and the US Fish and Wildlife Service’s Bear River Migratory Bird
Refuge (BRMBR). Wetlands within these management areas have specifically-designated water
quality protections (Utah Administrative Code, R317-2-13.9) based on their support for
“waterfowl, shore birds and other water-oriented wildlife...including necessary aquatic
organisms in their food chain” (UAC, R317-2-6). However, similar wetland types that occur
outside the boundaries of these management areas are not currently afforded specific water
quality protections; rather they hold narrative standards based on their location within the
lake. Presently, it is not clear whether there are practical differences in the level of water
guality protection among these wetland areas, or whether current levels of water quality
protection are sufficient to protect and maintain the wetlands’ beneficial uses.
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There are no established numeric water quality criteria for nutrients, such as N and P, that
apply to the designated aquatic wildlife uses associated with GSL wetlands. This is largely due
to the complex response of wetlands to nutrient loading, which is controlled by site-specific
abiotic and biotic factors that are not yet well understood for GSL impounded wetlands. While
there are established numeric criteria for indicators known to affect aquatic wildlife (Beneficial
Uses: 3A-D and 5), such as dissolved oxygen (DO), pH, and soluble metals (see: UAC, R317-2,
Table 2.14.2), the implementation of these criteria to wetlands has proven to be problematic
for two reasons (DWQ, 2009). First, the standards as applied to wetlands are based solely on
their geographic location, such that they apply only to areas that are currently designated by
specific beneficial uses (state and federal wetland management areas). Wetlands within these
management areas account for approximately 80% of the impounded wetlands, but less than
15% of other important wetland types, such as fringe (or sheetflow) wetlands. As such, water
quality standards may apply to one wetland area within a WMA, but not to a similar area
adjacent to it. Moreover, these water quality standards do not account for the wide diversity of
wetland types (or classes) that occur within a management area; GSL wetland classes range
from marginal saltgrass or sedge-dominated meadows to permanently flooded ponds (Ducks
Unlimited, 2008; Emerson and Hooker, 2012), and each wetland class may represent distinct
biological communities and ecosystem processes (Smith et al., 1995; Mitsch and Gosselink,
2007; Keddy, 2010).

The second problem is that the current water quality standards are based on criteria that may
have little relevance to protecting the designated uses of wetlands. For example, both DO and
pH criteria are commonly exceeded in impounded wetlands, and yet available data suggest that
these wetlands continue to support their designated uses (DWQ, 2009). Moreover,
exceedances for DO and pH have been observed in nutrient-rich wetlands as well as more
oligotrophic, non-impacted ‘reference’ sites. While these parameters may be important in
maintaining high-quality aquatic wildlife conditions in lakes and streams, where they were
developed, they do not appear to be robust or sensitive indicators of wetland health.

Current efforts are being directed toward developing appropriate water quality standards for
wetlands by several states (ASWM, 2012). Utah’s efforts are included as part of an adaptive
wetland monitoring and assessment program for Great Salt Lake wetlands (see:
www.deq.utah.gov/Issues/gslwetlands/). Initial fieldwork and analysis was completed through
collaboration among DWQ and stakeholder groups, culminating in an initial assessment method
that compiled multiple lines of evidence that relate to the physical, chemical, and biological
condition of GSL wetlands (DWQ, 2009). Data were collected over a period of several years and
used to develop a Multi-Metric Index (MMI; Karr and Chu, 1999) assessment framework
consisting of four main indicators: water chemistry, submerged aquatic vegetation, surface
mats and macroinvertebrates (DWQ, 2009). For this preliminary assessment framework to be
properly implemented, the MMI tool must be validated against an independent dataset. This
SAP describes the methods and procedures for collecting the environmental data that will be
used to validate the impounded wetland MMI (IW-MMI).

At the end of this study, DWQ expects to be able to complete and standardize monitoring, data
analysis, and assessment protocols for the GSL impounded wetland class, and expand DWQ’s
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routine monitoring and assessment programs to include these types of wetlands, utilizing the
validated MMI. Specifically, data generated from this study will be used to:

e Validate and refine the MMI for impounded type wetland classes, and evaluate:
0 Extent and relative risk of stressors to IWs

0 Effect of natural covariates on chemical and biological properties of wetlands

e Capitalize on the statistical strengths of this project’s sample design (see Section 2.2) to
guantify the range of chemical and biological conditions that occur among all GSL IWs

e Report on the current condition of GSL IW in Utah’s Integrated Report, as required by
the Clean Water Act (CWA §305(b))

e |dentify sites or areas with potentially degraded conditions for follow-up intensive
monitoring and assessments (CWA §303(d))

Refer to DWQ’s 2009 report, Development of an assessment framework for impounded
wetlands of Great Salt Lake for more information regarding the historical regulatory framework
for GSL wetlands, previous data collections, and development of the MMI for IW.

1.2 Study Area

The updated National Wetlands Inventory (NWI, 2008) estimated approximately 427,000 acres
of wetlands along Great Salt Lake. These wetlands serve as vital habitat for millions of
migratory shorebirds, waterfowl and other wildlife. In addition, these wetlands provide
essential ecosystem services, including: moderation of surface water and ground-water flows,
and removal of nutrients and other pollutants. There continues to be an essential need to
maintain the health and extent of these ecologically critical wetlands, especially in the face of
severe and persistent threats from population growth (the majority of Utah’s citizens reside
within the GSL watershed), industrial and urban development, excessive surface-water and
ground-water withdrawal, invasive species and high rates of nutrient loading (Millennium
Ecosystem Assessment, 2005; Dahl, 2006). Protecting and sustaining the health of these waters
first requires scientifically-defensible and quantitative measures of their condition.

This project will take place in the impounded wetlands surrounding the Great Salt Lake, Utah,
HUC Sub-region 1602. The project area includes portions of Salt Lake, Box Elder, Weber, Davis
and Tooele counties. GSL wetlands are dominated by two main wetland classes: impounded
wetlands and fringe wetlands. Impounded wetlands represent areas where dikes, berms,
ditches and culverts have been constructed to control the inflow and outflow of water through
wetlands. These wetlands are entirely human-made and occur as large, shallow ponds that
range in size from 20 to over 500 acres (Miller and Hoven, 2007). Fringe wetlands are often
(but not always) associated with impounded wetlands, and occur where freshwater flows over
very gently sloping portions of the exposed lakebed. Fringe wetlands are often found below
the outlets from impounded wetlands, from wastewater treatment facilities, and from other
low-gradient surface channels or small streams. Depending on the quantity of water flow,
wetland geomorphic features and lake elevation, fringe wetlands can span from the border of
impounded wetlands to the margin of Great Salt Lake itself. As such, these wetlands commonly

8
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contain wide gradients in water salinity. Future studies will focus on fringe type wetlands, but
the current project focuses on impounded wetlands. Impounded wetlands surrounding the GSL
encompass approximately 100,000 acres and are actively managed by State and Federal
agencies for waterfowl habitat. Figure 1 shows the study area within its larger geographic
region.

1.3 Summary of Project Tasks and Schedule

Region 8 EPA provided DWQ with 50 random sampling locations along with oversample
(alternative) locations in April, 2011 for this project. Sampling locations will be ground-truthed
and finalized in spring of 2012. Next, a sampling schedule will be planned and attached to this
SAP. Environmental data collections will take place during the summer and fall of 2012,
approximately July to October, and will include 2 visits to each sampling location. Once all of
the field and laboratory results are validated through DWQ’s QA process, DWQ will generate a
QA/QC report to accompany the dataset. The dataset and QA/QC report will be presented to a
contracted party (CH2MHill) for analysis. The contracted party will use the data to validate the
MMI and assess the overall condition of GSL IW. Their findings will be presented to DWQ on or
before May 31, 2013 via 1) a 305(b)-style assessment on GSL IW condition inclusion in the 2014
Integrated Report, and 2) a proposed long-term monitoring plan for GSL IW.

2.0 Objectives and Design of the Investigation

2.1 Specific Objectives of this Study

The project-level data quality objective for this study is to collect data of the appropriate type,
quality, and quantity to allow DWQ to perform wetland condition assessments of GSL IWs,
make decisions about the use and applicability of the previously developed MMI, and set long-
term goals for monitoring the health GSL IW.

Data quality objectives (DQOs) are qualitative and quantitative statements derived from
systematic planning that clarify the study objective, determine the most appropriate type of
data to collect, determine the most appropriate conditions from which to collect the data, and
specify the level of uncertainty allowed in the collected monitoring data while still meeting the
project objectives. This information is summarized in Table 1 (below).

The specific objective of this project is to develop a valid monitoring tool for wetland water
guality assessments. Building on previous work, this project will:

i) validate the MMl approach based on biotic and water quality parameters, and
i) verify that the IW-MMI can describe the range of wetland conditions encountered
along the margins of GSL, through a random sample of 50 impounded wetlands.
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Table 1 Data Quality Objectives

Step DQOs for 2012 Great Salt Lake Impounded Wetland Random Survey

1. Problem Statement Wetland resource managers and stakeholders observed the occurrence of algal mats within some impounded wetlands (IWs)
associated with high N and P loading from wastewater treatment facilities, and are concerned about the potential impact these mats
could have on the food sources of waterfowl in preparation for their seasonal migration schedule. It was suspected that IWs with
high nutrient loads may not be supporting their beneficial use of waterfow! habitat, including the necessary food chain.

In response, a limited survey of IWs was performed and it was reported that many of these wetlands exceeded DO and pH water
quality parameters. However, complementary results indicated that these parameters were not associated with differences in
benthic macroinvertebrate community composition or SAV cover, two important elements of the food chain for waterfowl.

As such, the relevance of DO and pH water quality parameters for wetlands were called into question, and an Assessment
Framework for Wetland Water Quality Standards was designed. Previously collected data were compiled using a multiple lines of
evidence approach to construct a Multimetric Index (MMI). This assessment tool, the MMI for impounded wetlands (IW-MMI) needs
to be validated against an independent set of sites and evaluated and/or refined.

2. Goal of Study / Key Question[s]

Decision Statements . - .
Qp: What is the overall condition of GSL’s impounded wetlands?

Qg: Is the IW-MMI capable of describing the full range of conditions of IWs as it is currently structured?

Q,: For IWs that have been characterized as degraded by the IW-MMI, can site-specific stressors be identified and evaluated in terms
of their extent and relative risk to IWs?

Potential Outcomes

1: Information is adequate to calculate unbiased MMI’s for i) water chemistry, ii) benthic macroinvertebrates, iii) SAV, and iv) surface
mats, and DWQ will estimate the overall condition of GSL impounded wetlands and submit results for the IR

2: The IW-MMI is not well correlated with the previously developed MMI. The structure of the overall MMI scores will be re-
evaluated to better understand the effects of multi-year variability on the metrics, including the evaluation of potential stressors.
The revised IW-MMI will be used to estimate wetland condition for GSL IWs, and results will be submitted for the IR as above

3: Information is inadequate to calculate unbiased MMI’s. DWQ will identify potential confounding factors, develop appropriate
sampling and analytical methods, revise the sampling plan, and complete reporting as above

3. Inputs to Decision The following information will be collected:

e Field sampling, including collection of water chemistry and biota samples, will be conducted two times during the 2012
growing season (mid-summer and early-autumn) at 50 randomly selected IW sites adjacent to GSL

11
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Step

DQOs for 2012 Great Salt Lake Impounded Wetland Random Survey

This information is described in Section 2.4 and Tables 3 and 5.

Water chemistry parameters: Total nutrients, dissolved nutrients, dissolved metals, BODs, and field measures (DO, temp,
pH, salinity) using appropriate and documented methods

Benthic and water column biota: Species composition of benthic macroinvertebrate, diatoms, and zooplankton communities
using appropriate and documented methods

Field measures of submerged aquatic vegetation (SAV) and surface mat (algae and floating aquatic plants) cover will be
collected using appropriate and documented methods

Sediment metals and nutrient availability: Total (digested) metals and exchangeable concentrations of NH,;, NOs, and PO,
using appropriate and documented methods

4. Study Boundaries The study area for this project is shown in (FIGURE 1). This area includes impounded wetlands within: Farmington Bay, Ogden Bay,
Bear River Bay, Gunnison Bay, and Gilbert Bay portions of Great Salt Lake. Spatial data identifying impounded wetlands is derived
from National Wetland Inventory maps. Sampling sites will be field-checked to ensure that:

e Represent the sample target - Impounded wetlands managed for wetland-associated wildlife
e Are Accessible - DWQ has received permission to visit IWs on private property
e Represent wetlands that are highly likely to have sufficient water for sampling during both sample windows
O Representative water depth is 0.5 to 1.0 m in June and 0.25 to 0.50 m in September
Field visits include two separate sampling windows: mid-summer, approximately June through July; and early-autumn; approximately
mid-August through September. All sites will be sampled during both sampling windows
e Availability of boats and other field equipment, as well as equipment functionality, may limit the scheduling of field activities
e Staff and equipment availability will be monitored throughout the project period
e Weather is a major constraint for all sampling and monitoring activities because storms can limit access to field sites and the
ability to safely conduct sampling and measurement activities at the study area
e Great Salt Lake levels and private property access may be a constraint and affect sampling locations. Ownership information
and permission will be obtained as early in the study as possible
.. e Ifinformation is adequate to calculate unbiased MMI’s for i) water chemistry, ii) benthic macroinvertebrates, iii) SAV, and iv)
5. Decision Rules

surface mats; then DWQ will estimate the overall condition of GSL impounded wetlands and submit results for the IR

0 Ifthe IW-MMl is well correlated with the previously developed MMI, results will be reported in the IR

0 If the IW-MMl is not well correlated with the previously developed MM, then the structure of the overall MMI scores
will be evaluated to better understand the effects of multi-year variability on the metrics

If information is inadequate to calculate unbiased MMI’s; DWQ will identify potential confounding factors, develop

appropriate sampling and analytical methods, revise the sampling plan, and complete reporting as above

12
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Step

DQOs for 2012 Great Salt Lake Impounded Wetland Random Survey

e PARCC elements for data

6. Acceptance Criteria O Precision - Field replicates will be collected at 10% of sites (5 sites) for water chemistry variables. Due to the disruptive
nature of transect (SAV/algal mats) and macroinvertebrate samples, field replicates will be separated by > 5m.

0 Accuracy - Special efforts will be made to minimize contamination of water chemistry samples through proper collection
of field samples, monitoring of sampling-bottle blanks, and the use of appropriate laboratories for analysis. Field surveys
of SAV and algal mats will be performed by a wetland monitoring crew trained in each method. Few species of SAV
occur within the project area and are easily identified, but questionable specimens will be collected and returned to the
office for further identification. Taxonomic identification of macroinvertebrates and zooplankton will be performed by
Dr. Larry Gray.

O Representativeness - The sampling locations have been well-defined. Field sampling will occur following standardized
sample collection procedures as described in Standard Operating Procedures (SOPs) for each method. Site photos and
field notes will be collected at each site and can be used to describe any unusual conditions that may occur.

0 Completeness - To ensure the sampling goal of 100% completeness at the end of the season, we will use field
reconnaissance to verify that sites have the proper hydrologic conditions to maintain sufficient inundation through both
index periods, and collect data from 10% more sites than needed.

0 Comparability - All field sampling and analytical procedures will be completed following the previously-tested SOPs for
each metric, and will be performed by the same field crew throughout the sampling season

e  Measurement quality objectives for chemical measurements are specified in Table 7.
e DWQ QAPP specifies the minimum QA/QC objectives for sample measurement
7. Sampling Plan and The baseline sampling program includes:

Design

e Collection and analysis of water, benthic macroinvertebrates, zooplankton, and surface sediment diatoms and nutrients
e  Field observations of SAV and algal mat cover

This data will be used to estimate the baseline condition of impounded wetlands associated with Great Salt Lake. Data will be used to
construct MMIs for four key indicators: Water Chemistry, Benthic Macroinvertebrates, Submerged Aquatic Vegetation, and Algal
Mats. These indicators have been previously linked to the beneficial uses of these wetlands through their relationships to wetland
physical, chemical, and biological condition. Successful completion of this project will provide for a validation of the MMI approach
for impounded wetlands using an independent, randomly selected dataset, and will allow for an unbiased estimate of the condition
(i.e. the relative health) of GSL's impounded wetlands.
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2.2 Sampling Design

The sampling design is based on a target population of impounded wetlands associated with
Bear River, Farmington, and Gilbert Bays of Great Salt Lake, as mapped by the National
Wetlands Inventory in the 1980s and 1990s. Industrial ponds (i.e. evaporation ponds) and
ponds managed for non-waterfowl/waterbird wildlife are excluded from the target population.
The minimum size of IWs is five acres (approximately 2.0 ha). The NWI dataset was
supplemented by inclusion of wetland polygon data for two extensive wetland compensatory
mitigation areas (Inland Sea Shorebird Reserve and Legacy Nature Preserve), where impounded
wetlands were either rehabilitated or restored.

The sample frame consists of GIS polygons representing individual impounded wetlands,
where:

1) Elevation < 4218 feet asl

2) NWI System = Lacustrine (L) or Palustrine (P)

3) NWI Class = Aquatic Bed (AB), Unconsolidated Shore (US), or Unconsolidated Bed (UB)

4) NWI Water Regime = Permanently Flooded (H), Intermittently Exposed (G), or
Semipermanently Flooded (F)

5) NWI Special = Diked or Impounded

6) Water-related Landuse # Evaporation Pond

7) Area>5.0ac (2.0 ha)

Sampling locations were identified using a Generalized Random Tessellation Stratified (GRTS)
survey design, through assistance by Tony Olsen and USEPA. The GRTS design is a compromise
between simple random sampling and systematic sampling. The GRTS design allows for the
probability of site occurrence to be inversely proportional to the population density, and
generates site locations that are randomized among multiple hierarchical levels. Because IWs
vary widely in size (2 to over 1000 ha), the sample frame was separated into three size classes:
Small, < 20 acres; Medium, 20-100 acres; and Large, > 100 acres. In addition, the survey area
was stratified into four sub-watershed hydrologic units based on HUC8 codes: Curlew Valley,
Jordan River, Lower Bear-Malad, and Lower Weber. The latter three subwatersheds were given
equal weighting, while Curlew Valley had a lower weight since only a few IWs occur there.
Based on survey area characteristics described above, the expected sample size is shown
below.

Table 2. Distribution of sampling sites based on a Total Sample Size of 50 sites

Impoundment Size Class

Region Large Medium Small Sum
Curlew Valley 1 1 0 2
Jordan River 4 6 6 16
Lower Bear-Malad 7 6 3 16
Lower Weber 5 5 6 16
Total 17 18 15 50
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A MS-Excel file was provided to DWQ by EPA containing the coordinates, size classes, strata,
ownership information and size of each sampling site. The table includes a 100% oversample to
ensure that a sufficient number of sites can be sampled during the project index period. The
initial sample draw is shown as ‘Base’ and the extra sites as ‘OverSamp’ in the column ‘panel’.

When working with the sampling site table, sites (identified by their unique ‘sitelD’ code) must
be sorted within each stratum. During office or via field reconnaissance, the ‘Base’ sites will be
evaluated first. If a base site is not sampleable, then the next ‘OverSamp’ site in order (i.e.
within the same subwatershed) can be added to the list to be evaluated.

Criteria to evaluate potential sampling sites include:

1) Target/ Non-target: Does the site represent an impounded wetland (> 5 acres) that is
managed for waterfowl or other wetland-associated wildlife? (Note that wetland-
associated wildlife does not include fishing ponds or water sources solely used for
livestock).

2) Permission / Access: Has explicit permission to access the site been obtained from the
landowner?

3) Sampleable: Can the site be sampled during both windows of the sampling index
period? (This is described in greater detail below. Site must have sufficient water depth
to potentially include SAV and allow collection of water chemistry samples during both
July-August and September-October index periods).

If any of these criteria cannot be met during the initial site evaluation, the site must be
rejected, the reason for the rejection should be recorded in the sample site database. If a site is
rejected, then the next site on the oversample list is evaluated in order of occurrence on the
list.

The project goal is to obtain 100% of the data required (50 sites sampled during both summer
and autumn index periods; see Data Quality Indicators below). Since water levels of GSL IWs
can vary greatly from year to year, we will collect data on an additional 10% of sites (55 instead
of 50 sites) to ensure that data for all metrics are collected during both index periods.

2.3 Study Boundaries

Impounded wetlands represent an important and unique component of the Great Salt Lake
ecosystem. While the physical boundaries of impounded wetlands are entirely created by
human efforts, high-quality impounded wetlands are prized for their ability to support large
and diverse populations of waterfowl and other waterbirds. As such, IWs located within
WMA'’s and the BRMBR have specific water quality standards explicitly recognized by the state.
In addition, many IWs are hydrologically connected to one another through an extensive series
of dikes, ditches and canals, and these systems are highly sensitive the quantity of water they
receive during the growing season. In order to properly assess the baseline condition of IWs
associated with GSL with respect to water quality, it is necessary to clearly describe where IWs
occur in the landscape, and to identify comparable portions of IWs to be sampled during data
collection.
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2.3.1 Geographic Boundaries

As shown in Figure 1, the project area includes wetlands along the eastern and southeastern
shores of Great Salt Lake and an isolated area of wetlands in the northwestern portion of
Gunnison Bay. Additional, finer-scale maps for the four major subwatersheds are included in
the Appendix A. All impounded wetlands are located above the elevation of GSL and below
4218 feet above sea level.

2.3.2 Hydrologic Boundaries

Impounded wetlands are essentially shallow steep-sided ponds and their principal source of
water is from surface water delivered via extensive networks of canals, ditches and head gates.
The relative importance of terrestrial vs. aquatic features within these wetlands can change
markedly from year to year and across the growing season.

In order to provide for maximum waterfowl habitat, wetland managers utilize a variety of tools
to maintain water depths at the desired levels throughout the year. Current WMA goals for
waterfowl production are to provide IWs with approximately 46 cm water depth for maximum
growth of submerged aquatic vegetation (Hoven and Miller, 2009); however, this goal may not
always be attained by WMA'’s when water supplies are limited.

Two important measurement parameters of the IW assessment are water chemistry and the
cover of submerged aquatic vegetation (SAV) (see below). Water depth exerts a strong
influence of these parameters, above and beyond any potential effects of water quality, per se.
Previous work suggests that optimal water depths for healthy SAV growth within IWs ranges
from approximately 25 to 100 cm; the former water level is also roughly the minimum water
depth desirable for collection of water chemistry samples. As such, specific efforts will be made
during sampling site reconnaissance to identify areas within each IW where these depth
conditions can be met. Sampling locations within a given site will be at least 50 m from an
adjacent dike or shoreline and roughly 100 m from the IW outflow path. These sampling
restrictions will allow the field crew to collect data from deeper portions of the wetland, where
water chemistry is expected to be most consistent and where samples integrate processes
throughout the wetland.

An example of sample location setup for an IW site is shown in Figure 2. The guidance on
sampling locations, given above, should be used to identify and sample the most appropriate
area within the IW that best represents the conditions of the aquatic features of that wetland
site.

2.3.3 Temporal Boundaries (Index Period)

Previous work evaluating the ecological characteristics of impounded wetlands and their
biological response to nutrient loading has identified seasonal changes in SAV cover as a
potentially powerful measure of wetland condition (Hoven and Miller, 2009; DWQ, 2009). Early
senescence of SAV was observed in some nutrient-enriched ponds in late summer, while SAV
persisted through autumn in more oligotrophic ponds (DWQ, 2009). While this pattern was
observed for only a limited number of sites, early SAV senescence could negatively impact
migratory waterfowl who rely on SAV tubers as an autumnal food source.
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The seasonal change in SAV cover between summer and autumn was a useful element of the
preliminary IW-MMI (DWQ, 2009). This measurement will be obtained from 50 randomly
selected sites in this project (plus 10% oversample, as described above), by collecting data
during both summer and autumn index periods. Index periods are commonly used in biological
assessments because they help minimize temporal variation in biological parameters and
optimize the information gained from measures of community composition.

The index periods for this project are June through July (summer), and September through
October (autumn).

Figure 2. Example Locations for Impounded Wetland Field Measurement and Collections

1:15,000

750 1,000
Meters

Locations for field activities at an impounded wetland site. Solid red filled circle represents the
Site location from the sample database. Additional red circles represent 100, 300, and 500 m
(radius) polygons; when applied to data collection points, they represent the assessment area.
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Yellow half-circles represent 100 and 300 m (radii) areas to guide the selection of the water
chemistry sampling location. The outflow of this IW (represented by a smaller red dot and a

black “X”) is being encroached by the invasive weed Phragmites australis.

The weedy

encroachment at the outflow requires the sampling location to be moved furthe