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INTRODUCTIC!I

The Pureau cf Sport Fisheries and Wildlife's (2SF&7) Jordan lRiver
National Fish Katchery began operatiocn in 194L. The annual lake
trout producticn of 135,C00 pcunds is utilized in the Great lakes
Fisheries Ccmmission's restoration pregram.

The question of possitle hatchery effluent pollution of the Jordan
Q p J I
River first arose in 1965, Since that time, there have teen nu-
merous articles in local newspapers prctesting the alleged pollu-~
tion. During the spring of 1966 the B3F2/ conducted a study to
g pring
deternine the effects of the hatchery cn the chemical quality of
the river., This study, while showing high levels of nutrients in
3

the river, indicated that the hatchery's ccnv‘-butlon to the total

s
load was very small,
A draft of a report prepared by lir, V. Steucke, Fish Hatchery
Bioclogist, BSF&7, indicated that organic maberlal vas teing de-
posited at the confluence of the hatchery effluent and the Jordan
River, and that a treatrment lzgoon tc remedy this problem had been
proposed,

In a memorandunm dated Septembter L, 1963, the Acting Regicnal

NIRRT r :,L IR

Director of the B37&, I;nneaOOWis ¥irresota requested that the
Federal Vater Pollution Centrcl A .lnlstration (7.i2Ci) conduct an
evaluaticn of pcssitle pollu*lon of tre Jordan River ty the hatch-
ery. As a result of this regquest, two field investigations of the
area were conducted in the fall of 1963. This report presents the
findings of these investigaticns,

Federal agencies are required bty Executive Crder 11238 to provide
leaderanln in the effort to improve water quality and Lo prevent
water pollutlon from Federal Government activities., Vhile this
order specifically exempts fish hatchery effluents from the
generally applicatrle requirement of aeconda"v treat:ent; it does
not relieve hatcheries of the responsitility of prcviding a lesser
degree of treatment if it is shcwn to be necessary., As mentioned
earlier, the BSF&il recognizes this respensitility and has proposed

a treatment lagocn fer the hatchery.



DESCRIPTICH OF SITE

The Jordan River MNational Fish Hatchery (for lake trout propaga-
tion) is located six miles southwest of Zlmira, Antrim County,
Michican. The hatchery property is adjacent to the Jordan Rlver.
(See Figure 1)

The terrain in the vicinity of the hatchery is level to a gentle
roll, The Jordan River, however, has a stabilized regime in a
deep valley, The valley depth near the hatchery is approximately
400 feet,

VWater is supplied to the hatchery ty two Springs. Both springs
flow continuously throughout the year, The Five-Tile Sp rirg nas
an average annual flow of 23C0 gallers per minute, The 3ix-Tile

Spring has an average annual flow of 3900 gallons per minute
o -

The outfalls flewing into Five-Tile Creek carry the waste water
from the propagation tanks and from the feeding and hatitatiern
tanks. A porticn of the 5ix-Tile Spring flow is used in the mature
fish feeding and hatitaticn tank and is discharged directly tc thre
Jordan River through a 2L inch culvert.

ANALYTICAL METHCD

Field and latoratory chemical analyses were ¢
FIPCA Official Interin lMethods for cnezical an
waters as selected tr the Ccmrmittee on YMetheds Val
Analytical 'uality Control. Biclogical sampl

tion methods are descrited in later Pollution
laborator—+ llaruzal, Lake lMichizarn Basin CIffice, F.

CRITERIA

(%4

The applicatle lMichigan State Standards for niirients and resi-
dues established fcr the protection cf fish, dildlife, and cther
aquatic life are as follows: :
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"Nutrients originating frem industrial, municipal,
domestic animal scurces shall bte limited to the ex-~
tent necessary to prevent the stimulation of growths
of algae, weeds and slimes which are or may bteccne
injurious to the designated use;"

and

: HNerne of unnatural origin,
vidence of such material except of

""Floating solids
Residues: No ev
natural origin."

The repcrt of the National Technical Advisory Committee to the

Secretary of the Interior, entitled wWater Jualit— Criteria, and
dated April 1, 19682, elatorates on the subject of nutrients and
nuisance plent ccnditicns. Abundance cf nitrogen and phosphorus

"promotes vegetative preducticn if other cerditicns
for growth are favoratle,,. Limited latoratory -
studies made to date indicate that different species
of algae have somewhat different pxosphorua require-
ments with the range cf available pno:onorus uswally
falling tetween C.Cl and 0.05 mg/l as phecsghorus.

At these levels, when other conditions are ?avo“aﬂle,
blooms may te expected... The total phesphorus is
governing as it is the reserveir that surplies the
available phosphorus, It is believed that allowatle
total phosphorus depends upecn a varietly of factcers;
€.g., type of water, character of bottom scil, tur-
bidity, temperature, and especially desired water
use, Allocwatle amounts of total phosprorus will
vary, tut in general, it is believed that a desiratle
guideline is 100 uvg/l for rivers and 50 ug/l where
streams enter lakes cr reservcirs.”

"The nltrogen—nnospﬂorus ratic 1s also of importance
The ratio varies with the water, season, tenperauure,
and geological formation, and may range frcm 1 or 2:1
to 100:1, In natural waters, the ratio is often very
near 10:1, and this arpears to te a goocd guideline
for indicating normal conditions.”

The N:P ratio is atout 8:1 in living systems. When the ratio falls
below 8:1 it indicates that the nitrogen is in short supply and is
the limiting element., ‘hen the converse occurs the phosphorus is
in short supply and more nitrogen is present than can be utilized.

°

-3~



FIELD OBSERVATICHS

October 12, 1963

The initial FW/PCA investigation of the effects of the hatchery
effluent on the Jerdan River included visual cobservaticns and water
and biological sampling of stations atcve, at, and beloa the
hatchery cutfalls.,

Visual obtservations of pollution indicators included considerable
attached algae in Five-Tile Creek and extensive depcsition of fecal
and othar mz2terial in the rlver telcw the 3ix~Tile (soath) cutfall,
Some attached algae was noted in the river telow the haticher; but
not in excessive guantities, '’ith the atove exceptions the river
appeared tc be a clear, esthetically pleasing stream,

November 13, 1948

A significant otservaticn of the second trip was the black scu

which was scrutted out of the Ieeding and hetitation tank and dis-
charged to Five-Tile Creek, This may have tecn a result of the
build-up of fecal material, Tish ars fed according te size and
tectal weight, However, not 2ll of the pelletized food is eaten,

and some of it may settle to the bottom or may dissolve and disperse
The fecal material and the unconsured fcod toth contritute tc the
nutrient levels of the effluent.

The Six-Tile outfall carried a small amount ¢ sediment to the Jordan
River. TFive-Tile Creek which carries the effluent from the two
northern outfalls was clear at the point of ccnfluence with the river.
A small patch of algae was seen attached tc f:zlled logs in the river,
Watercress was growing in widely separated rezches cf the Jcrdan
River,

CHENMICAL RESULTS
Results of chemical analyses for the Cctober surver are shown in
Table 1 and for the Noverber survey in Table 2,
Since the N:P ratio for all samples was greater than 3:1, the

phosphorus concentraticns are the limiting rutrient lactora.
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3289

3290
3291
3292

3295

13294

Sta.#

R-1

E-1

R-2

R-3

S-1

S-2

TABLE 1

. Chemical Determirations’
Sampling Date: 10/12/68
Analysis Dates: 11/6-8/68

Description

Jordan R. 200 yds.
upstreanm fron
Five-Tile Creck

Five-Tile Creek just
below north ocutfall

Jordan R. just below
Six-Tile outfall

Jordan R. 200 vds te-
low hatchery site

" Jordan R, at Chestonia

Rcad Bridge
Five-Tile spring

Six-Tile spring

Limits of sensitivity

=
I

v
]

0.003 mg/1

Total P

ng /1

0.019

0.034

0.026

0.019

0.008

0.C0L

0.003

0.01 mg/1 (all forms)

Nitrogen mz/1

832_

.0.03
0.11
0.17
0.C3

0,02

10341102

0.50

1.6

- 1.8

1.4

0.67

NP
Ratio

50:1

76:1

78:1

86:1



TABLE 2
- Chenmnical Determinaticns

Sampling Date: 11/13/68
Analysis Dates: 11/21-27/68

Total P Nitrogen me/1 MN:P

CPO# Sta.# Description mg/1 NH3 KO3+102  Ratio
3486 ‘R-1 Jordan R. 200 ids.

upstrean fronm 0.007 0.01 1.1 158:1

Five-Tile Creek
3487 E-1 Five-Tile Creek just

below north outfall 0.086 0.0L 2.4 23:1
3489 R-3 Jordan R. 200 yds.,

telow hatchery site 0.069 0.0L “ 1.9 28:1
3483 S-1 Five-Tile spring 0.004 0.01 2.7 680:1
3L8L S-2 Six-Tile spring ~ 0,004 0.01 2,5 630:1
3488 E-2 South hatchery

effluent at stationR-2 0.106 0.20 2.5 25:1
3490 R-4 Jordan R, at Pinney

Bridge 0.015 0,01 1.2 80:1

Limits of sensitivity

P = 0.003 mg/1
N 0.01 mg/1 (all forms)

n



As would be expected, the samples of spring water had the lowest
concentratiocns of phcsu“orus of ary szrple tested, these wvalues
being at or near the sensitivity of tre test, he Jordan River up-
stream from the hatchery had lcw phosphorus ccnien Tvio hurdred
yards telow the final habchery effluent the concentration Increased
to atout 0.03 mg/l in Cctoter and abcut 0,07 mg/l in Novemter., The
river recovered tc atoui 0,01 mg/l at about L miles downstrean fren
the hatchery.

The amronia concentration was highest in the south hatchers effluent
<

and in the river telow where the scutz hatchery effluvent enters the
river, The armcnia, which is indicative of fresh fecal material,
was rapidly converted to other forms ¢f nitrogen within a short time
after entering the river.

It is interesting to note that the nitrate-nitrite rnitrcgen was at
its maximun coucedtratior in the sprirgs and, therefore, masked any
contritution from the hatchery itsel?, llevertheless, the nitrate~
nitrite concentraticn reccovered to its upstream valiue ty the time
the water reached tn P inne; Bridge station.

BIOLCGICAL PRmSULTS

Benthos

Benthos samples were collected in the Jordan River and in Five-Tile
Creek at varicus sites atove and below the enir; of effluents of the
hatcher;r, Results of the aralysis of tenrnthcs samples are found in
Table 3.

Reference tc Tatle 3 indicates that atove the atch ery at station PB-1
the river possessed a gocd aguatic hatitat. nsicerakle numters of
pollution sensitive crgarisms, such as, Pavfl" larvae, caddisfly
larvae, and stonefly larvae were found at this 5ua*-or.

JO

Hatchery effluent station E-1 and river station R-2 were toth tio-
logically degraded. Thousands of pollution-tolerant sludgeworss

were recorded, e pollution-sensitive btenthic organisnm was ccllected
at either of these stations.

Similar degraded tiological conditions were noted in station E-2,



TABLE 3

BENTHIC FAUNA
Results Expressed in Numters of Organisms
per square neter

CPOZ | 3296 3297 3298 3299 3495 3300

Station# R-1 E-1 R-2 R-3 R-L R-5

Collection Date 10/12/63 10/12/68 10/12/65 10/12/63 11/13/68 10/12/63

. Analysis Date 11/5 11/12 11/27 11/8 1/7/69 11/6

Oligochaeta

(sludgeworms) L0 49,000 18,000 560 10,CCO

Tendipedidas

(bloodorns ) 600 1,400 260 40 770 300

Other Diptera 90 : L0

Nematoda

(roundworms) 90 LO

Amphipoda '

(scuds) 1390

Turbellaria L0 :

(flatworms)

Coleoptera -

(aquatic teetles) LO

Ephemeroptera

(mayfly larrae) 950

Trichoptera

(caddisflv larvae 260

Plecoptera 90

(stonefly larvae
10,340

Totals 2,020 50,L90 18,260 130 1,5C0

Preservative: 103 Formalin



-

Biological conditions improved somewhat at station 2-
below the hatchery. Blocdworms and roundworns (Nermz
corded here., Sludgeworms were not fournd in this sam

3 in the river
od ~) were re-—
le

4
v
pLe

Further improvement was noted in the ‘Jordan PRiver a% Pirney 3ridge,
staticn R-4, approximately fcur miles telow the entrance of the
hatchery effluent, Scme pollution-sensitive scuds were recorded at
this site.

At Chestonia Bridge about 8 miles dC.“SuPeaW fron the hatchery,
station R-5, the Jordan was tliologically degraded agz2in, ILarge
nurbers of sludgeworms were recorded at this site, The reason for
the condition at this site was not determined at the time of the
study.

Phytoplankton recorded in the sarmples collected in the study are
found in Tatle L. Pennate diatoms predominated in all the sarples

-—

collecued

Reference to Tabtle L shows that phytoplankton were atsent in the
samples collected fron the two sources of water for the hatchery,
IV, rive-Tile spring, staticn 3-1, ard 3ix-Tile spring, st aticn
S—2. However, the hatchery effluent at station E-1 in Five-Tile
Creek contaired L30 phrteplankicn/ml and the hatcherr effiueni ab

station Z-2 contained 27C/ml,

Dovnstrean samples contained r ther low nurmbers of ph;toplankton -
not much greater than the nurter reccrded at staticn R-1 atove the
hatchery.

Briefly, phxt oo’adfuon ooo‘ lztions recorded in this studr were
quite low, Yone exceeded 5CC crganisms/ml, the lowest number
generally ccrisidered excessive.

Rather low water temperatures occurring during the studr may have
inhibited the growth of phytoplanrion, Findings of a study con-
ducted during the warrer time of the rear protatly weuld prcduce

better irformaticn on the effects (if any) of the hatcherr effluent
on the growth of phytoplankton in the Jeordan River,
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SUMMARY

The Jordan River ilational Fish Hatchery contritutes significant
anounts of fish-fecal material and unconsuned flsh—’ood to the
Jordan River. This material depo: ts on the bottonn and along the
banks of the river and supports pocllution-tclerant tenthic organisms.
These depcsits are in violation of the intrastate water guality
standards of the State of lMichigan,

The river atove the hatchery and the stretch from several hundred
vards below the hatchery to the Pinney Bfld5e is clear and
unpolluted.

The highest phosphorus ccncentration encountered occurred in cne of
the hatchery effluents. This value was 0,106 nc/l which is quite
close to the FJ/PCA national Technical Adv’SA“" Ccmmittee recommended
linit of 0.1 mg/l. ‘/her this effluent nmixes with t“e Jerdan Jiver
water, uo.eve-, the ceoncentration immediately d“OD: tc less than

0.1 mg/l. From the standpoint of nutrient enrichment, it appears
state standards are not violated by the hatchery,

CONCLUSICIS

The Jordan ZRiver lNaticnal Fish Hatchery is in violation of liichizan
intrastate **arda“ds, and its discharge practices are counter tc
the intent of Zxecutive Crder 11283,

RECOI1ENDATION

The Bureau of Sport Fisheries and ildlife shcould provide trhe Jerdan
River lNational Fish Hatchery with a settling pond or lagoon designed
to remove solids from the hatchery effluents.,

The Federal ‘ater Pollution Control Administration should conduct
another iiater quality survey at the hatchery site during the period
of heaviest loading and nmake further recommendations, if necessary,
to alleviate pollution conditions.
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