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Environment

The Grand River in Ionia County is a large warmwater stream with a mean flow of 1,200 cfs.  The habitat is mostly run and pool with scattered riffles with a substrate of sand, gravel, cobble, and a few boulders. The surface geology is primarily glacial moraine deposits that have been cut through by the river. The river shoreline has natural banks and river terraces with residential and commercial development. Landuse is mostly agricultural with scattered forest and residential use. Approximately, 8% of the landuse is urban with the communities of Jackson, Lansing, Grand Ledge and Portland in the watershed. 

The gradient and deep river valleys make it favorable for hydro-electric power. The Webber Dam is located 102 river miles upstream of Lake Michigan and and at this point the Grand River has a drainage area of 1,737 sq miles (Figure 1.). It is one of six hydroelectric facilities on the mainstem and was constructed in 1907. It is currently a 2.2 mega watt facility that is owned by Consumers Energy with the FERC Licence #2566. The impoundment covers seven miles of river and 660 acres. It averages 25 ft in depth and has a retention time of 2.5 days. 

There is good angler access below the dam. A boat launch is located on the west side with west tailwater access and parking. The east side also has a parking area and access to the east tailwater. Anglers mainly fish the tailwater, but there is some angling activity on the impoundment mostly from residents that live on the impoundment. 

History

Following the introduction of salmonines to the Great Lakes in the mid-1960's, a fish ladder was constructed in 1975 at the sixth Street Dam in downtown Grand Rapids.  The objective of this project was to pass salmon upstream and provide additional angling opportunities.  The success of this project, and the success of a similar facility at the Berrien Springs Dam on the St. Joseph River, prompted the State of Michigan to construct additional ladder facilities on the next four dams upstream of Sixth Street.  Completed in 1981, these ladders allow for fish passage, and migrating fish are able to reach upstream of Downtown Lansing.

Webber Dam was the only facility on the Grand River constructed with an underground-viewing chamber.  This room contains a 2-foot wide by 5-foot tall viewing window to accommodate fish passage observation.  Limited evaluation of passage occurred at this facility in the early 1980's (Rykman 1986).  Coho salmon and steelhead have been stocked upstream of the ladder in Lansing with the goal being to imprint salmon and improve returns.  Chinook salmon are stocked only in the lower Grand River.  An average of 300,000 coho salmon are stocked in the Grand River with 95% of fish in Lansing.  Of approximately 75,000 steelhead yearlings stocked in the Grand River system, 30,000 are stocked at Lansing.  

Beginning in 1992 on the St. Joseph River, both Michigan and Indiana DNR began recording fish passage on time-lapse VCR's using CCTV cameras.  This was done 24 hours per day whenever the ladders were open.  Accuracy of counting fish passing the facilities and identification of fish were nearly 100% (Dexter and Ledet 1995).  However, reviewing hundreds of tapes produced each year was a very time consuming process. 

Recent advancements in computer technology have allowed for the development of digital imagery of fish passage.  In 1999 Michigan began working with Salmonsoft to develop a customized program to assist in counting fish that pass through ladder facilities.  This program has been quite successful and has been through several program upgrades in a short time period.

The main purpose of this status report is to estimate fall 2008 fish passage of the Webber Ladder.  This report also evaluates the high stocking rates of coho salmon in Lansing through returns to the ladder and creel of the Upper Grand River. 

Current Status

The Webber viewing room was prepared for counting during the fall of 2008.  A 35 amp electrical service exists in the viewing room.  The window was cleaned and a stainless steel panel to provide light reflection was added to the wall opposite of the window.  A total of six 300 watt halogen floodlights were used to illuminate the window.  

The customized computer software (Fishtick by Salmonsoft Version 2.2.1.1) received the signal from an analog CCTV camera (Panasonic Super Dynamic WV-CP450).  The fishtick software checked each frame (at a frame rate between 1 and 30 frames per second as specified by the user) using a detection algorithm to determine whether a fish was present.  If a fish was detected, the frame was written to the hard drive.  The user could also specify the number of frames to be written both before and after a fish was detected to ensure that the direction of passage could be determined.  

The review portion of the Fishtick software allows the operator to review files created by the capture software.  Fisheries personnel scan through the recorded frames, varying the frame rate between 1 to 60 frames per second.  As the reviewer identifies fish, the Fishtick review program enters the data into a customized Excel spreadsheet database.  

The fish ladder passed up to 30 cubic feet per second of river water and was open September 1 through November 24.  Water levels entering the ladder were controlled by a 200 amp electrical service and motorized slide gate installed in 2002.  Whenever the window needed to be cleaned for better viewing, the slide gate was lowered to shut the flow off.  The installation of the motorized gate resulted in better control and safer ladder operations. The computer was used to record fish passage for the fall run period, and in past years spring runs and summer movement was recorded.  Files were read by a student intern at the Plainwell Fisheries Lab and verified by SLMMU technicians for accuracy in both counts and fish identification.

A progressive-access design creel survey was conducted on the upper Grand River in 2003 and 2004.  Two sections were surveyed.  Survey sections were:  Grand Ledge (T.4N., R.4W., Sec. 2 and 3) to Moores Park (T.4N., R.2W., Sec.21-downstream of Martin Luther King Jr. Blvd.), and Lyons (T.7N., R.5W., Sec.19) to Portland (T.6N., R.5W., Sec.28).  One clerk working from a vehicle collected angler count and interview data.  The clerk worked two weekend days and three random week days per week during the survey period.  Only one of the two sections was assigned for counting and interviewing during a sample day, and the section was chosen randomly.  Two instantaneous counts of anglers were made per sample day.  All anglers were visible from bridge crossings and access points.  Shore and boat anglers were treated as a single mode when counting and interviewing.  Each count began from either the upstream or downstream end of a section and progressed to the opposite end.  Starting location was randomized.  Time of count was randomized to cover times within the sample period.  No holidays were scheduled for sampling.  Counting and interviewing were done on the same days.  One of two shifts was selected each sample day.  No predetermined interviewing route was used.  In 2003 survey periods were from March 1 through April 30, and from September 1 through November 30.  Sections and months were estimated separately.  In 2004, the survey period was March 1 through November 30.

The ladder was opened for operation and fish counting on September 1, 2008.  Coho salmon were the most common species to use the ladder during this period (Table 1).  A total of 1,575 coho salmon passed upstream through the ladder.  The majority of coho movement was in September (864) followed by November (586) and October (125).  Coho passage peaked in September with 54.9 % of the total passage occurring between September 8 and 29 (Tables 2-4).  Passage of chinook salmon was lower than coho with a total of 233.  Chinook salmon migration peaked in September with 60.1%, followed by October with 22.3% of the passage occurring, and 17.6% in early November.  A total of 164 steelhead passed upstream through the ladder during the fall period.  Six other species passed through the ladder in this period, including carp (509), channel catfish (12), walleye (30), smallmouth bass (10), bluegill (5), and rock bass (5). Carp movement through the ladder was highest during the month of September.

Counts of fish passage were tallied in four hour blocks (Table 5).  Due to a glitch in the Webber Excel spreadsheet, the time of passage was not recorded for the months of November and part of October.  In the months that the time of passage was recorded (September and part of October), most of the chinook moved through the ladder during the 8 am to noon block and the noon to 4 pm block.  The movement of chinook then began to decline during the 4 pm to 8 pm block.  Coho salmon movement reflected similar patterns to the chinook's time of passage. 

On average 257,920 coho were stocked per year in the Grand River between 1998 and 2008 (Figure 2).  No stocking occurred in 2004 or 2007 due to budget cuts.  Coho passage for 2001, 2002, and 2008 was 3,573, 2,173, and 1,575, respectively (Figure 2).  By averaging the previous year and current year stocking numbers, coho return rate to the ladder was estimated to be 0.9%, 0.6%, and 0.7% for 2001, 2002, and 2008, respectively. 

There was a total of 17,996 and 64,143 angler hours in 2003 and 2004, respectively between the Village of Lyons and City of Lansing at Moores Dam (Appendix 1).  The 2003 creel survey covered five months, and the 2004 creel survey covered nine months.  Warm water species such as smallmouth bass, bluegill, and rock bass consisted of the highest catches.  The coho salmon catch (harvest and release) was 432 for 2003 and 318 for 2004.  The coho stocking return to the creel by averaging the previous and current years stocking numbers to account for adults (age 1.1) and jacks (1.0) was 0.1% for 2003 and 2004.

Analysis and Discussion

The Fishtick software worked well at capturing and reviewing frames of fish passage. Because of the location of the ladder exit in the impoundment, there was a significant amount of debris entering the ladder.  The impoundment orients such that a southwest wind  blows debris directly at the ladder.  At times there was a blizzard of debris (leaf and stick material) going through the ladder capturing very large files that significantly increased reading time. 

During the 2008 fish passage period at Webber Dam, there were a variety of fish species that traveled up and down the ladder.  These species included steelhead, chinook, coho, channel catfish, walleye, smallmouth bass, carp, rock bass, and bluegill.  The coho, Chinook, steelhead, and carp were the majority of fish that passed up the ladder. Most salmon also appear to use the ladder during early morning to mid-day with less in the evening. The migration of species downstream through the Webber Ladder was low in the fall of 2008 but was observed as high for warmwater species during summer months during previous years recordings. These patterns of species and times of passage compared to the St. Joseph River ladders (Dexter and Ledet 1995).

Steelhead passage was low compared to other Michigan river systems and past recordings at the Webber Ladder. Most steelhead migrate during March and April and consist of the Michigan winter strain. The 164 steelhead passed between September and late November were most likely Michigan winter strain although some may have been stray skamania strain (summer run). 

Chinook salmon passage was also low at 233. The ladder was open during normal migrations, which typically occur between August and the end of November for both Chinook and coho salmon. Chinook salmon stocking in the Grand River and all of Lake Michigan have decreased since 1999 due to low forage levels. Stocking only occurs in net pens at Grand Haven and direct stockings to the river below Grand Rapids. 

Coho salmon passage was low at 1,575 compared to previous years, which ranged from 2,000 to 3,500. Part of the reduction in passage may have reflected the absence of stocking in 2007 due to budget cuts. The coho salmon that did pass were either jacks or strays. Based on the smaller size of the fish, it was assumed that most were jacks from the 2008 stocking. 

Returns of coho salmon to the ladder and creel, based on high stocking rates of the upper Grand River, were very low at less than one percent for both. Although there was an impressive amount of angling effort in 2003 with over 64,000 angler hours, most of the catch was warmwater species and not salmon. It appears that the return to creel has decreased significantly since 1981 when Ryckman (1986) estimated a return of coho salmon of 2.8%. The average stocking rate of coho in 1980 and 1981 was 345,000 with 43% of those stocked below the City of Grand Rapids. Stocking rates have remained relatively high in the upper Grand River with most of the fish stocked in Lansing. The lower return may be decreased survival of stocked coho salmon in the river and in Lake Michigan. Predation on downstream migrating smolts and mortality from passing over dams may have increased. Lower forage levels may have also decreased coho salmon survival and returns to the Grand River. Catch rates may also be higher in the lower Grand River; however, only 1,892 and 989 coho salmon were caught in the lower Grand River (Grand Rapids and Rogue River) in 2002 and 2003, respectively (Statewide Angler Survey Program unpublished data).

During the 2008 fish passage period at Webber Dam, the diversity and total number non-salmonid fish species was very low.  This low number of fish species could be due to the velocity of water in the ladder, ability of fish to find the ladder,  time it takes for  fish to go through the ladder, or river environmental conditions. For migrating salmon, the returns are also low and may have to do with the miles of river and obstructions fish encounter before reaching the Webber Ladder. Salmon must travel 102 miles upstream past 6th Street Dam, Lyons Dam, and the remains of Wagar Dam before reaching Webber Dam. There was also a noticeable difference in salmon passage on the St. Joseph River at the South Bend Fish Ladder, which is 56 miles from Lake Michigan, compared to the Berrien Springs Ladder in 1993 (Dexter and Ledet 1995).    

Management Direction

The Grand River provides a great year around fishery in close proximity to some of Michigan's largest urban areas. The fish ladders are passing salmon and extending this unique fishery all the way into Lansing. Future management of the system should continue to use salmon stocking and the fish ladders as management tools. More specific management recommendations are listed below:

1.
Consider a different coho salmon stocking strategy that will maintain existing returns to Lansing while making better use of an expensive resource. This strategy should consider moving the majority of coho stockings to the lower Grand River, while maintaining a limited stocking effort in the upper river for imprinting salmon to Lansing. 

2.
Continue to monitor the return of stocked salmon and the Grand River fishery through periodic observations at the Webber Fish Ladder and with creel surveys. These activities should especially be conducted to evaluate any stocking location changes. Spring passage monitoring is necessary to continue to evaluate steelhead salmon returns. 

3.
Evaluate salmon passage at the 6th Street Ladder in Grand Rapids. In order to understand salmon return rates to the Grand River, it is necessary to enumerate passage at the first fish ladder. Passage declines at each ladder as fish migrate upstream, as seen in the St. Joseph River. 

4.
Continue the use of Fishtick software as a tool to count fish passage at the Webber Fish Ladder. Threshold levels should be evaluated to reduce frames stored with debris. This will assist in future reviewing and counting of fish.

5.
Catch-up on Webber fish passage files. There are at least five years of data that should be added to the 2001, 2002, and 2008 data set that would assist in the evaluation of salmon returns and use of the ladder. 
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