TROUT MANAGEMENT IN RACEWAYS

A raceway is one type of rearing pond used in trout production.  It is a rectangular or trapezoidal channel of water which may be one of a stair-step series or by itself.  Water depth is shallow, thus the volume of water per unit of area is relatively small.  The design provides for a current of water moving through it at all times, thereby giving it the name “raceway”.

Raceways are used for rearing trout where artificial food is supplied to produce more pounds of fish than can be produced by the natural fertility of the spring water.

Trout have the same physiological requirements regardless of whether they are being reared in a stream, pond, or raceway.  See Animal Guide (Rainbow Trout).

Water supply:  A water supply of sufficient volume and suitable quality must be available for rearing trout in a raceway.  The water should not be warmer than 65o F. at the source in order to allow for a 5-degree increase up to 70o before the water becomes undesirable.

Temperatures should be measured during the warmest time of the year, which is generally from July-September.  Warm surface water and water laden with silt should not be allowed to contaminate the raceway water at any time.  Hard water is best for trout rearing and is essential for rainbow trout.   Better results are obtained when the water is kept on the alkaline side.

Springs, wells, and cold-water streams are good sources of water.  However, each of them may have some undesirable features.  The quality of any source of water should be analyzed carefully for at least one summer’s season before deciding to utilize it for a trout raceway.  Springs are generally very suitable in temperature, but some may be slightly acid.  Those coming from sandstone will be soft.  Springs in the limestone sections will be hard water, but sometimes will receive warm surface water from a sinkhole somewhere along its underground course.

Wells will have about the same possibilities as springs, depending on the type of stratum yielding the water.  Well water usually has a high content of undesirable dissolved gases and little, if any, oxygen.  The gases can be released and oxygen instilled by aeration before entering the raceway.  Streams may be warmed too much by runoff from warm summer rains, an always-present hazard.

The base flow of a source of water should be determined.  This is essential in determining the potential development of the project.  One hundred gallons per minute (g.p.m.) is about a minimum flow desired for a raceway.  At the present time it is believed that it would not be practical to develop a production unit around a flow of any less volume.  Measure the volume of flow during the period of lowest flow.  This will normally be from July through September with expected variations.

Frequently the most desirable site for a raceway is not in exactly the same spot at the water source.  Pipe is the best method of conveying the water from the source (spring, stream, or well) to the use area.  A minimum rise of water temperature and loss of volume is assured by this method.  All pipe should be buried to a minimum depth of two feet to avoid freezing, warming, or damage from cultivation.  Do not use galvanized pipe.

Types of raceways:  The two raceways that receive the most emphasis at the present time are:  (1) the concrete or concrete-block raceway; and (2) the earth raceway  The basic factors that will determine the carrying capacity or production of a raceway are water volume, temperature, and oxygen.  Other factors such as water quality, rate of flow, rate of change, degree of pollution of water supply, re-use of water, kind of fish and size of fish are also important factors.

See attached standard plans for concrete and concrete-block raceways for trout.  Consult your Engineering Handbook for any necessary structural changes in these plans.

Masonry raceways should be designed with a bottom slope of 0.5 per cent and should not be over 100 feet long.  This is about as far as the water should travel before it should be re-aerated by letting it fall at least six inches into another raceway.  To increase oxygen content, an over-fall of 6-12 inches at 50-foot lengths may be desirable in sites of lower quality water.

The water need not be over 2 feet deep at the lower end but may be as much as three feet.  Drop-boards for controlling the water level should be constructed at the lower end of the raceway with a screen on the upstream side of the drop-boards.  Leave a 12-18-inch space between the screen and boards.

The width of the raceway will depend upon the volume of water available and amount of fish to be produced.  If full capacity is desired, design the width for a velocity of 0.05 feet per second.  Calculate this velocity about halfway between the intake and outlet.  Use the simple formula Q=AV, (Q is the volume of flow in cubic feet per second, A is the area of water in square feet at that point, and V is the velocity.)  This is not too much velocity for young fish but is enough to remove free swimming parasites.  The velocity of the water through the raceway can be increased by removing control boards to make it more shallow.  This will be needed when clearing the raceway, frequently.

Earth raceways – Earth raceways are cheaper but still require a section of concrete for the water control structure.  Earth raceways will grow aquatic vegetation and are more difficult to clean than concrete types.

See attached standard plan for concrete water control earth raceways.

Earth raceways should be constructed with 0.5 per cent fall and with a trapesoidal shape.  The minimum velocity should be 0.05 foot per second, the same as masonry raceways.  Use a minimum sized gravel or limestone aggregate of one inch to cover the bottom.

The concrete control at the lower end of the raceway should have a throat as wide as the bottom width of the raceway.  The throat should be at least as long as it is wide.  This size of throat is desirable to provide an acre of hard bottom to handle fish and to provide good aeration for the next raceway below.  At the top of the throat and at the lower end, wing walls should extend at a 45o angle to the raceway into solid ground or at least into the raceway banks.  The lower end of the throat should be equipped with drop-boards for controlling water level, and a screen.  Leave a 12 to 18-inch space between the drop-boards and the screen, with the screen located upstream from the boards.  Construct by leaving slots in the concrete 2 inches deep and 2-1/8 inches wide.

Heavy plastic could be used in bottom and sides of earth raceways where there is excessive loss of water because of seepage.

Raceway sizes & estimated production – Raceway size and production will vary with the volume and quality of water flowing through the raceway.  The exact carrying capacity of any one area will have to be determined through the experience with the conditions that exist at that site.

ESTIMATED ANNUAL TROUT PRODUCTION IN RACEWAYS

	WATER SUPPLY

	ANNUAL PRODUCTION

	DIMENSIONS (FT)
	

	CFS
	GPM
	Lbs/100’ section
	Bottom width
	Maximum water Depth
	RACEWAY SHAPE

	0.3
	135
	600-960
	3
	2
	Vertical sides (concrete or block)

	0.4
	180
	800-1,280
	4
	2
	“

	0.5
	225
	1,000-1,600
	5
	2
	“

	0.6
	270
	1,200-1,920
	6
	2
	“

	0.7
	315
	1,400-2,240
	7
	2
	“

	0.8
	360
	1,600-2,560
	8
	2
	“

	0.9
	405
	1,800-2,880
	9
	2
	“

	1.0
	450
	2,000-3,200
	10
	2
	“

	
	
	
	
	
	

	0.7
	315
	1,400-2,240
	3
	2
	Trapezoidal 2:1 side slopes

	0.8
	360
	1,600-2,560
	4
	2
	“

	1.0
	450
	2,000-3,200
	6
	2
	“

	1.2
	540
	2,400-3,840
	8
	2
	“

	1.4
	630
	2,800-4,480
	10
	2
	“

	
	
	
	
	
	

	1.5
	675
	3,000-4,800
	4
	3
	Trapezoidal 2:1 side slopes

	1.8
	810
	3,600-5,760
	6
	3
	“

	2.1
	945
	4,200-6,720
	8
	3
	“

	2.4
	1,080
	4,800-7,680
	10
	3
	“




Fish management – The size and total poundage to be produced will determine how many fish to stock in a raceway.  From the preceding criteria determine the estimated pounds of fish the raceway will produce.  Divide this by the size (weight) of fish desired and add 20% more to allow for expected mortality.  This will be the number of small fish to stock.  Harvest the fish as soon as they have grown to a harvestable or marketable size.

There is a definite difference of opinion as to what size of fish to stock in a raceway.  Fingerlings two to three inches in size are cheaper to buy and easier to transport.

Fish to stock the raceways can be purchased from commercial hatcheries.  To decrease transportation costs, small orders should be pooled.

Always use feed specifically prepared for trout.  Good trout feed is available from commercial sources and can be purchased with or without antibiotics.  Costs can be decreased by large orders; therefore, it is beneficial to pool shipments wherever possible.

Rate and quantity of feeding will vary with the water temperature, size, and number of fish.  Generally, trout fry should be fed about five times daily; small fingerlings, about four times daily; medium and large fingerlings, two to three times a day; and adults once or twice a day.  Food should be fed in accordance with the amount that the trout will consume promptly at one feeding.  A daily feeding rate of approximately three to five per cent of the total weight of the fish may be used.  In other words, 100 pounds of fish would receive three to five pounds of feed per day.  Compute total weight of fish in the pond using the following table:

If length of trout is:  

1”     2”     3”     4”     5”     6”     7”     8”     9”     10”
The number of fish per

Lb. will be:  


2500  300  90     40     20     12     7       5       4       3

When water temperatures go below 50oF, trout tend to taper off in feeding consumption; decrease feed accordingly.  Overfeeding can create a water oxygen shortage because of decomposition of unused feed.

For details concerning trout production in ponds, consult NRCS Animal Guide, “Rainbow Trout” or an NRCS Biologist.

� Average water velocity in raceway – 0.05 feet per second or two water changes per hour per 100-foot raceway.


� Range of production 1 to 1.6 pounds per cubic feet of water.  (The first column can also be read as static cubic feet).





