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8.0 METHODS OF MEASURING PROGRESS 

Measures of success are essential to any project, to evaluate and assess the achievements of the project 

and determine the benefits to water quality and the quality of life resulting from the implementation of the 

Best Management Practices (BMPs). The success of the project toward meeting its goals of improving 

water quality and restoring the designated uses of the Black River Watershed (Watershed) depends on 

many factors, all of which need to be continuously evaluated. Various groups are currently monitoring 

several parameters in the Watershed. Some are conducted at a local level, while others are administrated 

at the County and State level. Establishing monitoring targets, against which observed measurements are 

compared, helps the Steering Committee determine whether progress is being made toward targets and 

ultimately the Watershed goals. The targets set are not enforceable, just a measure for the Steering 

Committee to use to gauge the implementation efforts. Section 8.1 below describes measurements that 

can be taken to indicate overall water quality. Section 8.2 describes ongoing Watershed monitoring 

efforts. Section 8.3 outlines Watershed monitoring components to evaluate overall changes in Watershed 

conditions. Section 8.4 outlines long-term Subwatershed monitoring. Section 8.5 provides the evaluation 

framework to assess the success of the Watershed Management Plan (WMP) implementation efforts. 

8.1 INDICATORS OF OVERALL WATER QUALITY 

8.1.1 Measurements 

Measurements are used in this evaluation to determine the level and rate of water quality improvements, 

focusing on areas of physical, chemical, and biological improvements. Methods of evaluation will be used 

to monitor the success of the project, both immediately following implementation and for continual 

monitoring of water quality.  

Measurements are defined by categories of indirect indicators and direct environmental indicators. 

Indirect indicators are measurements of practices and activities that could indicate water quality 

improvements but do not actually measure the water quality itself. For example, estimating the pollutant 

reductions achieved by a practice is stating that a certain amount of the pollutant will be prevented from 

entering the stream. Another indirect indicator would be the miles of filter strips installed as a percentage 

of the total miles of riparian areas without buffers. This percentage of installation could be compared to 

the goals of the Watershed, and the success could be measured.  

Direct environmental indicators would be measuring the quality of the water through scientific 

investigation. Sediment load reduction could be measured by total suspended sediment concentration, 

embeddedness, or pebble counts; and nutrient load reductions could be measured through chemical 

analysis of the water. Macroinvertebrate surveys are also direct environmental indicators of water quality, 

since some insects are very sensitive to changes in a stream’s health.  

Measurements will be used to determine whether the pollutant load reduction goals are being met. 

Pollutant reduction criteria have been established for the known and suspected pollutants of the 

Watershed as described below. 

8.1.1.1 Sediment 

The criteria for sediment evaluation would be reaching a goal of water quality standards (WQS) for 

80 milligrams per liter (mg/L) and total dissolved solids (TDS) measured by local, county, or state 
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laboratories, or wastewater treatment plants (WWTPs); more sites having sedimentation consistent with 

the soil types, as rated through the pebble count; implementation of BMPs on all identified nonpoint 

source (NPS) sites of sediment loading; and a measurable increase in the water quality and 

macroinvertebrate rating, as rated through the Great Lakes and Environmental Assessment Section 

(GLEAS) No. 51 survey. The measurements for sediment reduction will include photos of the site before 

and after implementation of BMPs. 

8.1.1.2 Nutrients 

The criteria for nutrient evaluation would be a decrease in phosphorus and nitrogen exceedances 

compared to state recommendations (Total Maximum Daily Load [TMDL] assessment) and as measured 

by local, county, or state laboratories, or WWTPs; a decrease in nuisance algal growth; and 

implementation of BMPs on all identified NPS sites of nutrient loading. Nutrient reduction goals should 

align with the TMDLs that have been established for the watershed, with a total phosphorus goal of 

0.10 mg/L for flowing waterbodies. The measurements for nutrient reduction will include photos of the site 

before and after implementation of BMPs. 

8.1.1.3 Pathogens  

The criteria for evaluating Escherichia Coli (E. coli) will be based on whether WQS are exceeded for 

partial and total body contact recreation; an elimination of all identified E. coli contributing sources, such 

as failing septic systems; and attaining designated uses. 

8.1.1.4 High Temperature 

To support the warmwater fish species of Black River and its tributaries, instream temperature should fall 

between 60°F to 70°F, the typical temperature range for a warmwater fishery standard.  

8.1.1.5 Toxic Contaminants 

Chloride, contaminated sediments (lead, zinc, copper), and polychlorinated biphenyls (PCBs) are known 

to occur in the Lower Black River Subwatershed. The criteria for chloride evaluation will be based on 

implementing BMPs on areas where road salt is applied in the Lower Black River Watershed. Chloride will 

be prevented from reaching surface water by using proper application methods and amounts, and the use 

of filter and buffer strips. Regarding heavy metals and PCBs, the U.S. Environmental Protection Agency 

(USEPA) has established guidelines for deriving site-specific sediment quality criteria (SQC) for the 

protection of benthic organisms (nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=20009N7K.txt). 

8.2 ONGOING WATERSHED MONITORING EFFORTS 

Ongoing monitoring activities within the Watershed have been conducted by a number of governmental 

agencies and volunteer groups. The information collected in the past serves as the basis for developing 

the environmental monitoring component for this WMP. Particular attention of future monitoring should be 

given to established TMDL reaches (Figures 19–22). Table 8-1 lists current water quality monitoring 

programs in the Watershed. 
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Table 8-1 Current Water Quality Monitoring Programs 

Organization(s) 
Monitoring 

Site(s) 
Parameter 

Target 
Type of 

Analysis Protocol Status Frequency 
Test 

Agent 

MDEQ 5 stations on the Black River, 
Speaker and Maple Valley Drain,  
McDonald Drain, Potts Drain, 
Seymore Creek, Willoughby Drain, 
2 stations on Mill Creek, Stocks 
Creek, and Howe (Brandymore) Drain 

Macroinvertebrate 
community and 
stream habitat  

Biological survey  MDEQ 
Protocol/GLEAS 
Procedure 51 

Conducted, 
most recently, 
in summer 
2007 

Once every 
5 years (2013) 

MDNR, 
MDEQ, 
Biologist/ 
Consultants 

5 sites (Downstream of Wadhams 
Road, Upstream of Strawberry Lane, 
at Runnels Street, at 13th Street, and 
at 10th Street) 

Pathogens E. coli E. coli MPN/ 

100 ml 
Conducted in 
summer 2009 
(May through 
end of 
August)  

Weekly during 
monitoring 
interval (May 
through end of 
August)  

MDEQ, 
Consultants 

Black River main stem, Mill Creek, 
Elk Creek 

Temperature Temperature Continuously 
recording 
temperature 
gauges 

Monitored in 
2006 

Continuously 
through 
summer months 

MDNR 

Entire watershed   Hydrologic 
characteristics  
assessment to 
provide a basis for 
storm water 
management to 
protect streams from 
increased erosion 
and flooding and to 
help determine 
critical areas  

Hydrology MDEQ Protocol Conducted in 
2008 

Not currently 
monitored 

MDEQ, 
Consultants 

MDNR Lower Black River in the vicinity of 
Port Huron  

Sediment 
Contamination 

Chloride, 
contaminated 
sediments (Lead, 
Zinc, Copper), 
and PCBs 

MDEQ Protocol 1990 Not currently 
monitored 

MDNR, 
MDEQ, 
Consultants 
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Table 8-1 Current Water Quality Monitoring Programs 

Organization(s) 
Monitoring 

Site(s) 
Parameter 

Target 
Type of 

Analysis Protocol Status Frequency 
Test 

Agent 
Site in the Port Huron State Game 
area between Comstock Road on the 
north and Norman Road to the south 
approximately 5 miles downstream 
from the Fisher Road site 

Erosion assessment Extent of erosion, 
sediment 
contribution 

Rosgen River 
Classification 
System (Rosgen 
1996) 

Aerial photos 
from 1941, 
1949, 1969, 
1971, 1980, 
1982, 1998, 
2005; the 
Black River is 
undergoing 
excess 
sediment 
deposition 

Not currently 
monitored 

MDNR, 
MDEQ, 
Consultants 

Mill Creek 
Volunteer 
Monitoring Project  

Mill Creek (6 stream sites and 3 
reference sites) 

Macroinvertebrate 
community 

Biological survey  MDEQ 
Protocol/GLEAS 
Procedure 51 

Conducted, 
most recently, 
in spring 2008 

Typically twice 
per year in the 
fall and spring  

Volunteers 
organized by 
Greenwood 
Township 

St. Clair County 
Health Department  

Silver and Stocks Creeks  Macroinvertebrate 
community and 
stream habitat  

Biological survey  MiCorp Protocol Conducted, 
most recently, 
in September 
2008 

Twice per year 
in September 
and May 

Volunteers 
trained by the 
SCCHD 

7 sites on the Lower Black River 
including Fisher Road, Jeddo Road, 
Norman Road, Old North River Road, 
Stocks Creek, Howe Brandymore, 
and F. Gratiot Township Park; 2 sites 
on Mill Creek including one at 
Jeddo & Jorden Roads and one at 
Yale City Park. 

identify failing septic 
systems as part of 
the NPDES Phase II 
Storm Water 
Program 

Pathogens/ 
 E. coli 

E. coli 
MPN/100 ml, 
MDEQ protocol 
for Colilert Test 
Procedure  

Per IDEP 
requirements 
- sites and 
schedule of 
sampling to 
continue 
Summer 
2010. 

E. coli grab 
samples taken 
7 times from 
late May - early 
Sept. 

SCCHD and 
SCCDC 

20 locations in the Watershed 
(10 sites on Black River and 
10 sites on Mill Creek)  

Pathogens E. coli E. coli MPN/ 
100 ml, MDEQ 
protocol for 
Colilert Test 
Procedure  

Conducted, 
most recently, 
in September 
2009 

Weekly/monthly 
June 1-
September 1  

SCCHD 

USGS Silver Creek near Jeddo, Black River 
near Jeddo, Black River near Fargo, 
Mill Creek near Avoca, Mill Creek 
near Abbottsford, Black River near 
Port Huron 

Discharge Flow Gage-height 
telemeter 

Periods of 
record vary 
from 1932-
1991 

Daily USGS 

City of Port Huron 
WWTP 

WWTP outfalls on the Lower Black 
River including: 
3667 Strawberry Lane, Party Time 
Marina, Thomas Street, and Fort 

Pathogens E. coli E. coli MPN/ 
100 ml 

Ongoing, for 
approx. 
15 years 

4 days a week, 
end of May 
through 
beginning of 

City of Port 
Huron 
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Table 8-1 Current Water Quality Monitoring Programs 

Organization(s) 
Monitoring 

Site(s) 
Parameter 

Target 
Type of 

Analysis Protocol Status Frequency 
Test 

Agent 
Street Mooring Facility September 

(Memorial Day 
to Labor Day) 

Sediment Total Suspended 
Solids 

MDEQ Protocol Ongoing, for 
approx. 
15 years 

4 days a week, 
end of May 
through 
beginning of 
September 
(Memorial Day 
to Labor Day) 

City of Port 
Huron 

Lower Black River - Party Time 
Marina 

Temperature Temperature Continuously 
recording 
temperature 
gauges 

Ongoing, for 
approx. 
15 years 

4 days a week, 
end of May 
through 
beginning of 
September 
(Memorial Day 
to Labor Day) 

City of Port 
Huron 

1) Specific sites will be included as part of the MDNRE's rotational water quality 
monitoring program 

2)  S= Sediment, N= Nutrients, DO= Dissolved Oxygen, T= Temperature 

DO - Dissolved Oxygen 

GLEAS - Great Lakes and Environmental Assessment Section 

MDEQ - Michigan Department of Environmental Quality 

MDNR - Michigan Department of Natural Resources 

MDNRE - Michigan Department of Natural Resources and Environment 

MPN - Most Probable Number (MPN) Method 

NPDES - National Pollution Discharge Elimination System 

NPS - Nonpoint Source 

SCCHD - St. Clair County Health Department 

SCCDC - St. Clair County Drain Commissioner 

TMDL - Total Maximum Daily Load 

TSS - Total Suspended Solids 

USGS - U.S. Geological Survey 
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8.3 ENVIRONMENTAL MONITORING COMPONENT  

8.3.1 Biological and Physical Habitat Monitoring 

Metrics from the P51 (Great Lakes Environmental Assessment Section, Procedure No. 51) physical 

habitat methods should be used to assess the amount of sediment present in the stream and the 

condition of the riparian corridor. Specifically, Metric 2 – Embeddedness and Metric 4 – Sediment 

Deposition are good measures of the amount of fine sediment present on the stream bottom. Care should 

be taken, however, to note the difference between a coarse bed stream covered with fine sediment, and a 

sand bed stream which is inherently composed of fine sediment. Another simple method useful for 

quantifying substrate composition, and degree of sedimentation, is the Wolman (1954) pebble count 

(http://relicensing.pcwa.net/documents/Library/PCWA-L-161.pdf). Relative to the riparian corridor, 

P51 Metrics 9 – Vegetative Protection and 10 – Riparian Vegetative Zone Width should be estimated. 

For assessment of macroinvertebrate communities, collection and analysis pursuant to methods 

described in P51 are useful for documenting changes over time at established sites. More basic methods, 

such as those described by MiCorps, may be more appropriate for volunteer efforts. Sites sampled as 

part of this planning project should continue to be monitored. Biological sampling is especially useful to 

document community changes following installation of BMPs. The Michigan Department of Environmental 

Quality (MDEQ) currently conducts this monitoring every five years, so all additional efforts should be 

coordinated with the MDEQ to avoid duplicate sampling. The Mill Creek Volunteer Monitoring Project, 

St. Clair County Health Department, and Michigan Water Resources Commission should also be 

consulted, since they have conducted macroinvertebrate assessments in the past as well. 

Similar to erosion monitoring, biological and physical habitat monitoring should begin immediately on 

critical sites, or other sites of interest. Baseline information will be useful and necessary for measuring 

improvements related to installation of BMPs. 

8.3.2  Erosion Assessments 

Erosion assessments using Bank Erosion Hazard Index (BEHI), or another universally accepted method, 

should be conducted at a number of sites that were identified during compilation of this Plan. Results of 

the assessments will aid in identifying further critical areas for BMP implementation. During this project, 

sites along the Black River main stem, Berry Drain, Elk Creek, Black Creek, and Mill Creek were 

assessed (Appendix 3-9). Since subcatchments 4, 7-12, and 18-20 were indicated as high priority 

subcatchments for sediment stability and sediment supply during the Watershed Assessment of River 

Stability and Sediment Supply (WARSSS) process (Appendix 3-8), future BEHI Assessments should be 

performed in these areas to identify additional critical sites for restoration. 

8.3.3 Erosion Monitoring 

Monitoring efforts should be undertaken as soon as possible, to establish baseline conditions at several 

of the critical sites identified in this Plan. This baseline information will provide detailed measures of bank 

erosion prior to project implementation, which can later be used to calculate load reductions from 

installed BMPs. 

Erosion monitoring, using “bank pins” or a similar method, should be conducted at a representative 

sample of erosion sites identified in this Plan. One of the best ways to quantify bank erosion is to 

http://relicensing.pcwa.net/documents/Library/PCWA-L-161.pdf
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measure it directly in the field. A 4-foot rod is driven horizontally into an eroded streambank, flush with the 

surface, and the amount of exposed pin is measured over time. Results are useful for making accurate 

predictions of annual erosion, and when combined with other measurements, annual sediment loading. 

These results can be used for a number of purposes, including inclusion in grant applications for funding 

of implementation projects. A detailed description of the use of bank pins can be found on the internet at: 

http://www.dnr.state.wi.us/waterways/factsheets/Bank_pin_form.pdf 

Since many funding opportunities will be largely based upon showing measureable instream 

improvements, baseline information should begin to be collected immediately at high priority sites, or 

other sites of interest, that may be candidates for short-term implementation projects. Examples include 

the following two critical sites: 

1. Four critical sites in Subwatershed 23 of the Mill Creek Subwatershed – A high priority subcatchment 

for restoration, which also has known critical sites (Figure 23). 

2. One critical site in Subwatershed 13 of the Upper Black River Subwatershed – A site with severe 

erosion potential in the Elk Creek drainage basin, which included most of the high priority 

subcatchments identified during the WARSSS process (Stream Erosion Potential figure in 

Appendix 3-9). 

8.3.4 Pathogens 

Permitted waste dischargers currently monitor for coliform bacteria as specified in their permits. 

Recommendations for future monitoring include E. coli monitoring by the MDEQ as part of the 

watershed-wide biological surveys every five years, and as required for reaches with E. coli TMDLs. In 

addition, future monitoring efforts include regular monitoring by the St. Clair County Health Department 

(See Section 3.3.6), and monitoring by municipalities and health departments where septic system 

failures are suspected.  

8.3.5 Temperature Monitoring 

High water temperature has the potential to have negative impacts on fish and macroinvertebrate 

communities. Water temperatures should be monitored to ensure that values are within standards set for 

warmwater streams.  

Continuously recording data loggers, such as (HOBO Pro v2 

(http://www.onsetcomp.com/products/data-loggers/u22-001)) can be secured into a stream location and 

downloaded periodically. Specific focus should be placed on stream reaches that lack riparian buffer or 

have recently been denuded of vegetation. Baseline information will be useful and necessary for 

measuring improvements related to installation of BMPs.  

8.3.6 Hydrologic Monitoring 

Altered hydrology was identified as an impairment in this Plan. Hydrologic/Hydraulic monitoring would be 

useful for determining changes in flow over time, including effects of changing land use, direct channel 

impacts, or water withdrawal. As well, the information gathered is useful in the design of stream 

restoration and streambank stabilization projects. This type of monitoring may have to be set up by a 

professional. MiCorps methods could also be utilized. 

http://www.dnr.state.wi.us/waterways/factsheets/Bank_pin_form.pdf
http://www.onsetcomp.com/products/data-loggers/u22-001
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8.3.7 Toxic Contaminant Monitoring 

Chloride, contaminated sediments (lead, zinc, copper), and PCBs, they are known to occur in the Lower 

Black River Subwatershed. Water samples can be collected and analyzed to determine chloride 

concentrations. Sediment contaminants and PCBs, however, are more difficult to monitor. To analyze 

sediment chemistry, the collection of sediment cores or ponar samples is needed. 

8.4 LONG-TERM SUBWATERSHED MONITORING  

8.4.1 Water Quality Monitoring 

Water quality monitoring should be conducted to monitor water chemistry over time, as well as to aid in 

identification of specific sources and causes of pollution. All nutrient, E. coli, and sediment (total 

suspended solids [TSS]) parameters must be tested using standard collection methods, chain-of-custody 

procedures, and an MDEQ-approved laboratory. Other water quality parameters, such as water 

temperature or turbidity, can be measured using hand-held meters. The MDEQ currently conducts this 

monitoring every five years, so all additional efforts should be coordinated with the MDEQ to avoid 

duplicate sampling. 

8.4.2 Subwatershed Monitoring 

Permanent monitoring stations could be established near the outlet of each of the three subwatersheds, 

to obtain continuous records of water quality over time. Nutrient parameters, total suspended solids, 

water temperature, embeddedness, and macroinvertebrate communities would be useful measures for 

monitoring larger-scale improvements to water quality, on a subwatershed scale. Data could be collected 

by permanent, continuously recording monitoring equipment or by periodic site visits by trained 

individuals.  

Potential sites for future monitoring are illustrated in Figure 26. Sites were chosen at the downstream end 

of impacted reaches (including TMDL reaches). Sites were selected to represent waterways known to be 

impacted by pollutants. Several upstream locations were also selected so upstream data could be 

compared with downstream data. In addition, any existing monitoring locations were added to illustrate 

the sites that are currently being monitored. Points were also placed where historical data was recorded, 

if appropriate, since baseline data exists for comparison.  

8.5 EVALUATION FRAMEWORK 

8.5.1 WMP Evaluation Criteria 

To evaluate the success of this WMP and to be able to keep it flexible for unknown future needs, the 

following evaluation strategy will be implemented.  

8.5.1.1 Step 1 - Developing Evaluation Questions with an Evaluation Team 

The team will identify the goals of the evaluation and generate a list of questions related to the evaluation 

criteria stated in Table 5-1 and 5.2 (Goals and Objectives) and Section 8.4. The evaluation will look 

specifically at the progress toward improving water quality through the recommended actions.  
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8.5.1.2 Step 2 - Developing the Evaluation Approach and Tools 

Multiple tools will be used to evaluate the success of the implementation of the WMP. The first tool is a 

short bi-annual survey of the stakeholders to be passed out and collected at meetings. The purpose of 

the survey will be to find out if publications are circulating correctly, if the group is still focused on the 

same goals, and if new information has surfaced requiring a change in the WMP.  

Specific questions measuring the positive results of the WMP, such as implementation of BMP 

recommendations, water resource protection, watershed management planning, participation in 

workshops, and interest in water chemistry sampling, ensures a meaningful evaluation and will be 

developed to assist the evaluation team in focusing their efforts to what is working.  

Another form of evaluation will be the project’s ability to respond to needs voiced in public comments and 

incorporation of those needs into the Information and Education (I&E) strategy.  

8.5.1.3 Step 3 - Collecting and Analyzing Data 

Data review will be specifically important, showing the restoration of impaired uses through the evaluation 

criteria identified in Section 8.3 or the protection of threatened uses, which will be used as an indicator of 

success. This WMP includes a well thought out evaluation plan to evaluate the effectiveness of the 

implementation strategies in addressing water quality goals. The evaluation techniques relate to the 

proposed activities in the action plan. The WMP would need to be revised: if milestones are not being met 

as identified in Table 6-2 – Action Plan Milestones; if the I&E components are not adequately meeting the 

evaluation criteria, as listed in Chapter 7 – I&E Strategy; if the pollution reductions are not being 

achieved; or if progress is not being made toward meeting WQS. If additional watershed concerns are 

discovered, the milestones, actions, and commitments would also need to be updated. The evaluation 

criteria provide an indication of how BMPs can be assessed to evaluate success. Table 6-2 includes the 

measurable milestones for determining the success of the BMPs that are implemented. 

The monitoring components included in Section 8.4 will be used to evaluate the effectiveness of the 

implementation efforts over time, and whether load reductions are being achieved and the TMDL goal of 

supporting other indigenous aquatic life and wildlife is being met.  

The appropriate data collection and analysis method will depend on the use to be evaluated. An 

evaluation meeting will occur at the end of each project year, and may involve meeting with individual 

members of the evaluation team or the team as a whole. This evaluation will contain both quantitative and 

qualitative results.  

8.5.1.4 Step 4 - Prepare Draft and Final Evaluation Summary 

An evaluation summary will be completed every year starting from the first year the evaluation team is 

formed and the WMP is approved by the MDEQ. Each year will build on previous years, making one 

comprehensive report. The products of this evaluation strategy or evaluation tools include, but are not 

limited to, the tools (bi-annual surveys, additional I&E activities, and a review of water quality data), and 

comprehensive annual reports. The evaluation team will then determine if enough additional information 

has been collected or water quality monitoring results have shown changes to require a revised WMP. 

The recommended date of the next revision is 2015.  

Through this evaluation process, communities and agencies will be better informed about public response 

and the success of the project, which improvements are necessary to the project, and which BMPs need 
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to continue as part of the project. The implementation of the WMP is assumed to have a positive impact 

on the water quality, even though some components (such as I&E) may not be directly tied to water 

quality measurements. The monitoring components listed in Table 8-1, however, are designed to directly 

evaluate changes in water quality. 




