
GRAND TRAVERSE BAY 
WATERSHED INITIATIVE

WATER QUALITY MONITORING PROGRAM

Draft: October 16, 1995



Grand Traverse Bay Watershed Initiative 
Water Quality Monitoring Program

Table of Contents

Page Section
1 Purpose Statement
1 Program Summary
2 Program Goals
3 Open Bay Monitoring
4 Near Shore Monitoring
5 Stream Monitoring
6 Inland Lakes Monitoring 
9 Appendices List

*Core Parameters 
*QA/QC Manual
information Management Procedures 
*Current Monitoring Activities Chart 
*Historical Data
*Volunteer Recruitment and Training



GRAND TRAVERSE BAY WATERSHED INITIATIVE 
WATER QUALITY MONITORING PROGRAM

WATER QUALITY MONITORING PURPOSE STATEMENT
The Grand Traverse Bay Watershed Initiative supports the 

development and continuation of a comprehensive water quality 
monitoring effort to provide for essential data needs of the 
Initiative, its partner organizations and other organizations 
supporting the Initiative. The monitoring will be done by trained 
individuals following accepted practices for sampling and sample 
handling, quality assurance, data management and data presentation. 
The monitoring results must be delivered, in easily useable format, 
to the people and organizations involved in making the decisions 
that affect the long term water resource health in the watershed.

WATER QUALITY MONITORING PROGRAM SUMMARY
Representatives of partner organizations involved in regular 

monitoring efforts have developed program outlines for the 
following areas in the watershed-the bay, tributary streams, and 
inland lakes. For each area, key parameters and program goals have 
been developed.

Comprehensive water quality monitoring is costly and resource 
intensive. Whenever monitoring is proposed the end uses of the 
information to be collected must be identified and the program must 
be designed to meet these uses. The program outlined in this 
document proposes both a minimum level and expanded, or ideal, 
levels of effort. The minimum level of effort targets collection 
of baseline data to answer the question, "What are the current 
conditions in the watershed?". Several local, state and federal 
organizations are conducting monitoring in the watershed. While 
they do provide needed and valuable information, these efforts 
still do not meet the minimum level program. Expanded efforts 
proposed in this document address needs related to evaluation of 
pollution prevention measures and of remediation efforts; to 
research needs, and to other special efforts.

The Initiative Board of Directors, partners, and cooperating 
researchers can use this document to direct and enhance future 
efforts in water quality monitoring in the watershed. A companion 
document to this is the Quality Assurance/Quality Control 
guidelines for monitoring. All monitoring undertaken to meet the 
stated data needs of the Initiative should meet the minimum 
guidelines established in this QA/QC program.



MONITORING PROGRAM DESIGN

OPEN BAY MONITORING
The Initiative's highest priority goal in monitoring open 

waters of Grand Traverse Bay is to detect long term trends in water 
quality. While the bay is still a high quality water resource, 
complex issues related to different pollutants provide significant 
challenges to anyone proposing monitoring. The minimum level 
program should target general water column chemistry and possibly 
productivity measurements. Expanded work could look into algae or 
zooplankton species diversity, sediment cores, toxics from 
atmospheric sources, nutrient threshhold levels for triggering 
nuisance algal blooms, and many other areas.
Minimum Program-Open Bay
Chemical/physical parameters (temperature, pH, dissolve oxygen, 
conductivity, phosphorus):

Hydrolab profiles and water clarity would be conducted at two 
or three stations two or three times each year. This would be 
done at existing (SeaGrant) stations.
Nutrient levels (primarily phosphorus) would be determined 
at least three times a year-spring and fall turnover and 
midsummer at varying depths.

Biological parameters (species identification and abundance):
Algal and zooplankton diversity would be determined once or 
twice a year at open bay stations.

Expanded Program-Open Bay
Benthos (species identification and abundance, specific toxics):

Sample benthos and identify biological species and diversity 
four times a year.

. Sample potential toxic hot spots (deposition areas off the 
mouths of major tributaries with known historical pollutant 
inputs) to determine levels of toxic compounds in the bay 
sediments and the possble need for future clean up.

Exotic Species (species identification and abundance):
What effects are exotic species having on the bay ecosystem. 
These would include spiny water fleas, zebra mussels, any non
native fish species). This work would help determine extent
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and effects of these species on the native populations and 
balance in the food chain.

Atmospheric:
Levels of nutrients (primarily phosphorus) from the atmosphere 
need to be determined as part of any nutrient budget 
development.
Levels of toxicants (mercury, PCB,s, etc.) need to be 
documented.

NEAR SHORE BAY MONITORING
Minimum Program-Near Shore Waters
Shoreline survey:

Once every ten years a thorough shoreline survey, documenting 
nuisance weed/algae conditions, debris build up, etc.. The 
initial survey could identify priority areas that could be 
revisited more frequently. Field notes, aerial photos and GIS 
maps would be key elements of this data base.

Water supply intakes:
Records of water quality should be obtained and kept in the 
initiative data base for any water supply intakes on the bay.

Wastewater plant discharges:
Annual summaries of direct discharges of permitted wastewater 
treatment plants (municipal and industrial) should be kept on 
the Initiative database.

Expanded Program-Near Shore Waters 
Nutrients:

Most of the tributary streams flowing into the bay have low 
nutrient loads. Yet, some areas of the bay in the vicinity of 
the mouths of tributaries have some nuisance aquatic plant 
problems. Determination of threshhold levels of phosphorus 
that support these nuisance conditions is needed to determine 
land protection.

Small bays and harbors:
Several boat harbors and small bays exhibit nuisance 
conditions for aquatic plants. Information is needed to 
determine causes and possible source controls for these 
problems. Annual hydrolab profiles with nutrient samples 
would provide a minimum level of information. Some bays may
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need more extensive work if their conditions appear to be 
deteriorating.

Groundwater plumes:
There have been several plumes of contaminated groundwater 
entering the bay over the last 3 0-40 years. Most of the 
plumes were contaminated with gasoline products, some with 
solvents. Some work may be needed to determine if these 
plumes have damaged the benthic community or altered the 
designated uses of the nearshore bay waters. •

STREAM MONITORING
Streams in the Grand Traverse Bay watershed have been divided into 
two categories: those having a significant volume or loading to 
the bay and those having minor effect on the bay. Major streams 
are:

Boardman River
Elk River-Chain O' Lakes
Mitchell Creek
Storm sewers in Traverse City and Elk Rapids

Minor streams are:
Leelanau Peninsula tributaries
Acme Creek
Yuba Creek
Birch Lake overflow
Antrim County tributaries north of Elk River

Key stream parameters are flow, temperature, sediments (suspended 
solids), nutrients (primarily phosphorus, habitat conditions, 
aquatic species abundance and diversity). Additional parameters of 
interest may include dissolved oxygen, pH, alkalinity, hardness.

Minimum Program-Streams
Phosphorus Loading to the Bay (key parameters are flow and 
phosphorus):

Flow gaging and sampling stations should be set up at the 
mouth of each tributary stream to the bay. Low flow 
loadings and storm event loadings need to be measured for at 
least five years. This will require, at low flow conditions, 
(non event related flows) sampling every other month, 
preferably every month at the three major tributaries 
quarterly sampling may be sufficient for the minor 
tributaries. It will also require at least two storm event 
sampling efforts each year to determine phosphorus inputs to 
the bay during higher flow conditions.
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Storm sewer sampling during rain events should be conducted in 
Elk Rapids. Results of the sampling done by Traverse City 
should be reviewed before recommending further work there.

Stream quality surveys (procedure 51, fish population surveys):
Stations need to be located on each major stream in the 
watershed and complete biological surveys should be performed 
at prescribed intervals to monitor overall health of the 
river. Smaller rivers and creeks should have a biological 
assessment done at intervals appropriate to the amount of land 
use changes occurring in their watershed. In stream responses 
to perturbations or to protection measures will have to be 
estimated for each stream. In many instances, habitat surveys 
will be adequate for determining stream health. This will be 
true most in small streams.

Expanded Procrram-Streams
Problem Identification:

In some areas of the watershed problems exist. For some 
problems the sources are readily identified and a 
quantification of the problem (extent, contaminant level, 
etc.) will be easy to perform. In others sources, extent, 
damages are not known. This work will be difficult to plan 
and to set priorities for resource allocation. Some are low 
risk to people or aquatic communities, some are not. The high 
risk problems often require prompt response.

Flow monitoring:
For most of the streams in the watershed, flows will be the 
best indicator of potential damage from increased, 
uncontrolled runoff from land uses. Stage/discharge
relationships should be developed for any stream in a high 
land use change area. Then occassional follow -up storm event 
flow samplings (to develop a hydrograph) can be conducted to 
see if flows are increasing during storms to the point where 
pollutant loadings or peak flows have reached levels where 
damage to the stream can occur. Ideally, hydrologic models 
for each key watershed can be developed for use as a tool for 
local governments to assist in decision making on 
important development and zoning issues.

INLAND LAKES MONITORING
With the large number of inland lakes in the watershed 
comprehensive monitoring will be difficult to sustain. Now, where 
lake associations exist, most likely regular monitoring is 
underway. For years the Department of Natural Resources assisted
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lake associations with the Self-Help Program where volunteers 
conducted regular water clarity tests and on occasion collected 
chlorophyll-a and phosphorus samples. At a minimum, each lake 
should have this level of monitoring. The Initiative is proposing 
an expanded version of this as part of the minimum level monitoring 
to promote more complete data bases for trend analyses on inland 
lakes in the watershed.

Minimum Program-Inland Lakes
Self-Help Program (parameters-secchi disk readings, chlorophyll-a) :

This should be done on any lake a core of volunteers can be 
trained and available through the summer months. When done 
over several years, a valuable data base is developed.

Deep hole sampling (parameters-hydrolab profiles with phosphorus or 
at least temperature, pH, dissolved oxygen, phosphorus):

This work, if done three times a year (spring and fall 
turnover and mid-summer stratification) in the deepest parts 
of a lake, will provide the best data for developing long term 
trends at the least cost.

Shoreline surveys:
This is similar to what is proposed for the nearshore areas of 
the bay. Volunteers could inventory the shoreline of a lake, 
identifying problem areas or potential problem areas. From 
this work priority areas could be reviewed every year, but the 
complete inventory need not be repeated more than every 5-10 
years.

Expanded Program-Inland Lakes
Phosphorus budget development (key parameters-phosphorus, tributary 
flows, groundwater inflows, precipitation volumes):

Some of the lakes in the watershed have eutrophication 
concerns and some are approaching levels of concern. 
Phosphorus budgets can be costly and difficult efforts. 
However, they may be the best tool available to determine 
the relative magnitude of sources of phosphorus. They can be 
invaluable planning tools, assuring the most cost effective 
solutions to reducing phosphorus loads are found.

Biological studies:
Fish populations, habitat evaluations, identification of 
critical wetlands, all can be excellent indicators of lake 
health and quality. Before any studies are started, a clear 
understanding of data need and data use should be developed.
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Problem identification:
Historical activities (wood chemical plants, charcoal plants 
leaking underground tanks, intensive agricultural 
practices, municipal storm sewers) may have caused 
measurable damage to a lake's ecosystem. Each of these 
cases will be different and require thorough review of 
nearshore historical activities. The focus of this work 
will be identification of sources and remediation of the 
problem.
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Grand Traverse Bay Watershed 
Water Quality Monitoring Strategy

(draft parameters list - 5/1/95 ASBeyer)

s
Core Parameters

Open Bay Inland Lakes Tributaries
Phosphorous • • •

Dissolved Oxygen • .. ...m
Temperature • • •
chlorophyll-a •

clarity • •
Procedure 51 •

Other Parameters
(If these are done, w e’d like to see standard procedures and documentation)

Nitrate/nitrite
Solids

pH
f-coliform

Conductivity


