BACKGROUND CONSIDERATIONS

A river is a dynamic system, always being influenced by and, in turn,
influencing its environment. The “environment" of the river includes man and
his activities as well as the forces of nature. The following are brief discussions
of various environmental factors which affect the water quality of the Pine
River below Alma and St. Louis, Michigan.

A. Geography ¢ )
1. Basin Description e -

The Pine River is part of the Saginaw River Basin, the largest in the
state. The Pine is tributary to the Chippewa River approximately three
miles upstream from the confluence of the Chippewa with the Tittabawassee
River., The Tittabawassee, in turn, is the major tributary of the Saginaw
River, ’

The Pine River drains approximately 403 square miles of Michigan's lower
peninsula. The river basin is relatively Tong and narrow, being approximately
60 miles Tong and 15 miles across at its widest point. The basin is roughly
"V" shaped with the river flowing generally southeast from Mecosta County in
the upper portion of the basin, through Isabella and Montcalm Counties, and
into Gratiot County. The river then changes direction in Summer Township
of Gratiot County and flows northeast into Midland County where it joins
the Chippewa River. The Pine's major tributaries are Skunk Creek and the
North Branch of the Pine River in the upper portion of the basin and the
West Branch of the Pine River, Bush Creek, and Sucker Creek in the lower
portion (See Figure 1).

The two major population centers in the basin, both located on the river,
are Alma and St. Louis. Approximately 70% of the area drained by the Pine
is upstream from these communities.

2. Lland Use

Present land use in the Pine River basin consists primarily of cultivated .
agriculture and associated land practices such as nurseries, sod farms, and
golf courses. Figure 2 illustrates the percentage of cropland harvested by .
township. Over two~thirds of the basin area has some form of artificial
drainage. Much of the land not farmed consists of woodland. Figure 3
gllqstrates the percentage of forested land in the various counties of the F
asin.

011 and gas production are minor land uses in the basin. (page ).
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CHART 1

QUALITY

STANDARDS

TOTAL © ’

DISSOLVED
SOLIDS

(mg/1}

Jotal Dissolved Solids:
Shall not exceed 500 as
a monthly average, nor
axceed 750 at any time.
Chlorldes: The monthly
avorse shel! not
excaad 75, nor shall
sny single value
axceed 129,

i e ionibe
Total Dissolved Sollds:
Shall not excesd 500 as
& monthly average nor
eaceed 750 at any time,
Chloridgs: The monthly
average shall aot excesd
125.

7
NUTRIENTS

Phospharys, ammonia,
nitrates and sugars

Hutrients origlnating
from industrial,
munjcipal, ar domestle
animal sources shall be
limited to the extsnt
necessary to prevenlt

treatment processes oOF
the stimvlation of
growths of algae, weeds
and slimas which are or
may become injurlous to
the deslgnated use.

Nutrients onqmnmq
from industrial,
municipal, or domestlc
animal sources shall be
Iimited to the extent
necessary (o prevent
the stimulation of
growthy of algae, weeds
and slimes which are or
may becoms (njurious to
the desionaced use,

adversn €ffgcts on water

8
[TASTE & ODO
PRODUCING
SUBSTANCES

Concentrations of sub-
stances of unnatural
origin shall be less
than those which are or
may bscome injurious ta
the designated use,
Monthly averege phanol
concantration Yess than
0,002 mg/) = manimum
concantration |imited to
0.005 mg/1 for a single
sample,

r— - n—
tonc.ntrnlous of svh-
stances of unnatural
origin shall be less
than those which are or
jmay becomw {njurious ta
the dasignated use.

9 10

TEMPERATURE

{°F)

The maximum natural water temperature shal)
not be increased by more than 109F,

- At ae . amn
The manimum natural water temoerature hall
nat be Tncreased by more than 10OF,

HYDROGEN
{ON

(pH)

pH shall not have an
Induced variation of
wore than 0.5 unit
as 8 result of
unnatural sources.

range 6,5-0.8 with a
maximum induced
varlation of 0.5 unit
within this range.

-.._.......___h.._...__._
Naintained within the|Standerds to be esteb-

1
RADICACTIVE
MATERIALS

An upper limic of 1000
picocuries/titer of grass
bets activity (in adsence
of alpha emitters and
Strontiun-90), tf this
timit is exceeded the
specific radionuc!ides
present must be identifleq
by complete anatysls in
ordgr to establish the
fact that tre concentra-
tion of nuclides will not
produce eapasures above
the recommendrd |imits
established by the Federal
Radiation Councit

——

lished whan informatlon
becomes available on
deleterious effects.

timited to concentra=
tions less than those
which are or may become
injurious to the
designated use.

e
Limited to concentra=
tions Jess than those
which are or may become
iajurious to the
devignated use.

Nutrients ariginsting
from industrial,
municipal, or domestic
animal sources shall be
limited to the extent
nacessdry tp pravent
the stimulation of
growths of atgss, weeds
and slimes which are ar
may become injurious to
xhe dohgnncd ule.

N\nricnts orig!nnmq
from industrial,
municlipsl, or muic
animal sources shall be
Hmltad to the extent
Recessacy to prevenl
the stimulagion of
growths of algas, weeds
and slimes which are or
may bacome Injurious to
the designated use.

Concentrations of sub=
stances of vanatural
origin shall be less
than thosa which are or
may bscome Injurious to
the designated ute,

N T p—
jconcentrations of sube
stancas of unnatural
lorigin shall be less
than those which are ar
Imay become injurlous to
the designated use,

90%F maximum

- e . ey = e wn o e

;;W-mntmw

Maintalned within the
range 6.5-8.8 with »
maximun induced
veriation of 0.6 unit
within this range.

- e wn o - — - -

range 6.5-8.8 with 2
mnaximum induced
varlation of 0.5 unit
within this range.

Jbecomes avaitable on

HKaintainad within the [Standards to be estab-

Standards to be wstad-
lished when infgreation

deleterieus effects

- - " e - . e

Vished when informetion
becomes available on
deleterious effects

Standards to be estab~
11shed when Information
bacomes avallable on
deleterious effects.

Nutriants originating
from industrial,
municipal, or domestic
snimal sources shall be
llmiced Lo the extent
necessary to prevent
the stimulation of
growths of algae, weeds
and slimes which are or
may become injurious to
the designated use.

jconcentrations of sub-
stances of unnatural
lorigin shall ba less
than. those which are
causlag or may ceuse
telnt In che flesh of
fish or game,

In rivers capable

Al)owsbie Max|mum

Helntained batween

of supporting: Ambign,  incresse 6.% and 8,8 with a
13 maximum areiflicially
_"CFQM—A o "ot. {o(\ 78 ] induced variation of
iﬁ“_‘—“{i‘_ 1200 L 0N 1.0 unit within this
‘:‘.‘.:-"o‘.‘r)..-...-.---k--.. range. Changes in
Intolerant f1sh, 32° o 35° 15% ¢ v | the pH of natural
werm=water 16° 10 nat . 100 3;0, waters cutside thase
mg max. values must be toward
TR e T e T T e s e m e === == neyleatity (7.0 ).
Iglecent Fish, 32° 1o 59° BTN
warmaeater 60° to Nt. 109/ 870
species !cug}, max. e el

For anadromous fish migrations and inland
lakes see discussion, page 29

Standards Lo be estab-
1ished when informatinn
ecomas available on
deleterious effgers.

Less than 700 dissolved
minerals. Maximum
percentage of sodium
LY, as determined by the
Formela Na x 190

Na+tCarhghk
whan the bases are ex-
pressed as milliequiva~
lents per llter,

Nutrients origlnating
from industrial,
fmunicipal, or domestic
animal sources shall be
limited to the extent
necessary Lo prevent
the stimulation of
growths of a)gae, weeds
land siimes which 87e or
may become injurious teo
the deslgnated use.

NOy concentratlons shel)

ater Slandards.

tuulom to USPHS Orinking)

Congentrations of sub-
stances of unnatural
origin shall bs tess
than those which are or
may become injurious to
the deaignated use.

Hnt appliceble

pH shall not have an
induced variatlon of
Imore than 0.5 unit as
a result of uanatyral
sources.

An upper Limit of 1000
picocuries/1lter of grass
beta activity (in absence
of alpha emittars and
Strontium=90)  |f thls
Timit is exceeded the
speciflc radionuctides
present must be identified
by complete analysis in
arder Lo extablish 1he
fact that Lhe concentra-
tion of nuc)ides will not
produce exposures above
the recommended 1imits
estabfished by 1ha Federal
Radiatton Conncil,

Limited Lo concentra~
tions less than those
which are or may become
injurious to the
designatlad use,

Hutrients originating
from industerial,
frunicipal, or domestic
animal sources shall be
Iimited to tha extent
necessary to prevent the

a1gae, weeds and s)imes
whsch are or may becoms
injurious to the desig=
jhoted use.

stimulation of growths of|

Concentrations of sude
stances of unnaturel
origin shatl be less
than those which are of
may becoma injurious to
the detlgnated use.

The maxloum nstural water temperature shall
nat be Incraased by more than |00F,

MalnLainad within Lhe
ronge 6,548 8 with a
maximum iaduced
variation of 0.5 unit
within this range.

Standards 1o be estab-
1lshed when information
becomas availanle on
deleterlous effecis,




COMMISSION DBJECTIVE:

-

WATERS TR WHICH THE EXISTING QUALTVY IS SETTER THAR THE ESTABLISHED STAKDARDS ON THE OATE WHEN SUCH STANOARDS

BECOME EFFECTIVE WILL NOT BE LOWERED IN QUALITY BY ACTION OF THE WATER RESOURCES COMMISSION UKLESS AND UNTIL IT HAS
BEER AFFIRMAT[YELY OEMONSTRATED TO THE MICHIGAN WATER RESOURCES COMMISSION THAT THE CHANGE [N QUALITY WILL K0T
BECOME INJURIOUS TO THE PUBLIC MEALTH, SAFETY, OR WELFARE, OR BECONE [NJURIOUS TO DOMESTIC, COMMERCIAL, INOUSTRIAL,

| AGRICULTURAL, RECREATIONAL OR OTHER USES WHICK ARE BEING MADE OF SUCH WATERS, OR BECOME INJURIOUS TO THE VALLE OR

" UTILITY OF RIPARJAN LANDS: OR BECOME [NJURIQUS TO LIVESTOCK, WILD ANIMALS, BIRDS, FISH, AQUATIC LIFE QR PLANTS, OR
THE GROWTH OR PROPAGATION THEREOF BE 'PREVENTED OR INJURIOUSLY AFFECTED: OR WHEREBY THE VALUE OF FISH AND GAME MAY
BE DESTROYED OR IMPATRED, AND THAT SUCH LOWERING IN QUALITY WILE NOT BE UNREASONABLE AND AGAINST PUBLIC INTEREST
1N YIEW OF TRE EXISTING COXDITIONS [N ANY INTRASTATE WATERS OF MICKIGAN.

WATER WHICH DOCS NOT MEET THE STANDARDS WILL BE IMPROVED TC MEET THE STANDARDS.

WATER

A
WATER _SUPPLY

f\.) DOMESTIC

b Such as drinking,
cullnary and food
processing.

{2.) INDUSTRIAL

Such a3 cooling
and manufacturing
process.

COLIFORM
GROUP*®

[organisms/10Cml
or MPN)

Tha monthly qeometric avarags
shal | not exceed 5000 nor shall
20% of the semples examlined

axcaed 5000, nor exceed 20,000
In mora than 8% ot the samples.|

—— -~ — -
The geometric average of any
series of 10 consecutive
samplies shall not yxcead $000
nor shal) 203 of the samplas
examined sacceo 10,000, The
fecs!l coliform geomstric
avecrage for the same 10 con-
seculive samples shall not
exceed 1000,

DISSOLVED
OXYGEN

{ma/1)

Present 4t al) times In
sufficient quantitles to
prevent nulsance,

b — -
Fresent at all times in
sufficlent quantities to
prevent nuisance.

R

SUSPENDED ,

COLLOIDAL 8
SETTLEABLE
MATERIALS

No objectionable
unnatural turdidity,
eolor, or Jdaposits In
quantities sufficient
to interfgra with the
depignated use.

- e san -
No objactionable
uhnatural turtigdivy,
color, or deposits in
quantities sufficient
Lo interfarq with the
designated use.

RESIDUES

{Dabris and materjal
of unnaturai origin

and ofls)

Floaging Solids: Hone
of unnatural origin,
Resldues: No evidence
of such materlal excapt
of natural origin. No
visible film of oll,
gasallne or related
meterials, Mo globyles
aof grease,

N e
Flosting sullds: Nona .
of unnatural origin,
Residues: Mo avidance
of such materisl encepe
of natural arigin. No
visible film of ol},
gasoline or related
materialy, No globules
of grease.

4

TOXIC &
DELETERIOUS
SUBSTANCES

Conform to current USPHS
Drinking Water Standards
except:

Cyanide: Normaily not
detectable with a maximum
upper 1imie of 0.2 mg/1,
ChromiumS: MNormslly not
detsctable with a maximum
upper lait of 0.05 mg/l.
Phenol: Limitstions as
defined under A8

—— —— g —
Limited to concantrations
less then those which are

or may become injurious to
the designated use.

B
RECREATION
—_——

{1} YOTAL BODY
CONTACT

Such a5 swimming,
water skiing and skin
diviag.

{2) PARTIAL BODY
i\ CONTACT
Suth as fishlng,

hunting, trapping
snd boating,

The geometric avarage of any
series of 10 canseculive
samples shall not exceed 1000
nor shall 20% of the samples
exemined axceed 5,000, The
fecai cobiform geometric
sverage for the sams 10
consecutbve samples shall not
sxceed 100,

—— i e e ot T s et
The geomatric average of any
series .of 10 consecutive
samples shail) not exceed 5000
nor shall 20%, of the samples
examined excesd 10,000, The
facal callform geometric
average for the same 10 cone
secutive samples shall ngt
enceed 1000,

Present at al) times in
sufficlent quantities to
pravent nuisance.

[Fretent at atl tTmes in
suffleient quantities to
prevent nujsance,

No objectionable
unnatucal turbidivy,
color, of deposiis in
quantities sufficient
Lo interfere with the
des | gnated use.

e = ME e e = -1
No objectionable
wnnatural -turbidity,
celor, or deposits in
quantities sufficiant
to inteitere wilh the
des gnated use.

\L

£ loating polids: None
of unnagura) origin,
Residues: HNo evidance
of such material except
of natural origin. Wo
visidble film of ail,
gasoline or related
mprecisls, No glodules
of grease.

o s o o o o
Floating yplids: None
of unnagural origin,

Idues: No svidence
of such material except
of nature) origin, MNo
visible f1)m of o),
gasoling or related
materials. Mo globules
of grease.

Limlted to concentrations
le53 than thoss which are
or may becoma injurious to
tha designated uie.

A T e
Limlted to concentrations
less than those which are or
pray becomw Injurious to the
dusignated use.

!qc:

" FISH, WILDLIFE
AND OTHER
AQUATIC LIFE

such as

e e

{growth end propagal!on)

The nsometric aversge of any
serien of 10 consecutive
samples shall not exceed 5000
nor shall 20% of the samples
axamined excead 10,000. The
fecal collform geometric
average Tor the same 10 con-
secutlive samples ahall not
eaceed 1000,

AGRICULTURAL

Such as }ivestock
!; watering, irrjgation
and spraying,

The geometric average of any
series of 10 consecutive

samples snall not exceed 5000
nor shall 207 of the sampies
examined exceed 10,000,  The
fecal coliform geometric

average for the same 10 con-

7-day duration expecied to
occur once in 10 years the
following 0O values shall be
malntained In rivers capatle
af supporting: glers
» gld 3 I P
(trout, se]mon) ot less
than 5 at ony time;
a h, w
] Jes (bass &
sh] - Average daily
not less than 5, ‘nor shall
sny single value be less
han &4;
cor y
£ nat Tess
nor Iha 1 any s?ngio
be less than 3; Pri

D warm-watler riv - N
Tess chaa i during

~wate
3N~

a
bulTheadsa] = Average
an 4
value

Al the average low flow of K

No objectionable
unnatural turbidity,
color, or deposits in
quantitiug sufflcient to
interfare with the
designatad use.

+

Floating solids: More

of unnatural orlgln,
Residues: Ho evidence
of such material except
of natural origln, Wo
visibla film of o),
gasoling or related
materials, Mo globules
of grease,

Not to exceed 1710 of the
96-hour medlan tolarance
limit obtained from con-
tinuvous flow bio-assays
where the dilution water and
toxicant are contlpuously
renewed oxcept that othar
application factors may ba
used in spacific cases when
Justified on the dasis of
available svidence and
appraved by the appropriats
agency,

amigrations.

At greatar flows the DO
shal] be In excass of these

- m -

s see digcussion,

No objectlonable
unnatural turbldity,
color, 0° deposits In
guantitigs sufficient to
nterfere with the
designated use.

setutive samples shall nul
exceed 1000,

dot lags than 3 at any time,

Floating solids: Nona
of unnatural origin,
Reslduas: HNo evidence
of such material except
of natural arligin, No
vislble Fitm of oil,
gasoling or related
materials, No globules
of grease.

Conform to current USPHS
Orinking Water Standacds as
related to tonicents. Tomic
and deleterious substances
thall be less than those
which are or may bscome
injurious to tha designated
use.

E
COMMERCIAL
AND OTHER

fwrt oan aaviaat e
‘ hysitresler 10k ar g
PRI A S P
rrie 07 rmnt ant
4 wree et et
3 whoatqry 1o traocon
Py

The geomelvic averaqe Of any
series uf 19 cunscculive
camples shall not exceau 500)
e shatl 204 uf the sarples
examired cxeeed 10,000, The
fecal colaluyem geometr ic
averaye Tor the some 1O
conseculive samples shal) aut
enceed 1000,

Average dally not (ess .
than 2.%, nor any

single value less than

"

No objectlonable
uanatural turbidiLy,
color, or deposits n'
quantities sufficient to
Interfere with the
deslignatad use.

Floating solids: MNone
of unnatural origin,
Regldues: Mo evidence
of such material except
of natural origin, %o
visltle film of oil,
gasoline oc related
aateriats  Wo globules
of gresse.

Limited 10 contentrations
1265 than ihnse whizh are or
may bacome Tnjurious to the
designated se

PN
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DESIGNATED USES OF THE PINE RIVER

’

The Michigan Water Resources Commission adopted Intrastate Water Quality
Standards on January 4, 1968, to protect and enhance the quality of Michigan's
inland waters. The standards specify water quality parameters and designate
specific water uses to be protected in particular reaches of streams and rivers.
Where multiple use classifications exist, the most restrictive parameters shall
apply. The standards apply at all stream flows equal to or exceeding the
10-year recurrence of minimum Tow flow of 7-day duration. Water which does
not meet the standards will be improved to meet the standards.

The presently adopted uses for various reaches of the Pine River are:

Domestic Water Supply - [a raw water supply suitable for use as a potable
supply after conventional treatment] - At Alma.

Industrial Water Supply - [manufacturing processes other than food
processing] - Upstream from M-46, Business Route US-27 bridge in
St. Louis.,

Recreation - Partial Body Contact - [hunting, fishing, boating, etc.] -
Entire river.

Fish, Wildlife, and Other Aquatic Life - Intolerant Fish, Warmwater Species -
Tbass, pike, panfish, etc.] - Upstream from M-46, Business Route
Us-27 bridge in St. Louis,

*Fish, Wildlife, and Other Aquatic Life -~ Tolerant Fish, Warmwater Species -
Lcarp, bullheads, etc.] - From M-46, Business Route US-27 bridge in
St. Louis downstream to its confluence with the Chippewa River.

Agricultural - [irrigation, stock watering, etc.] - Upstream from M-46,
Business Route US-27 bridge in St. Louis.

*Commercial and Other - [navigation, power generation and uses not included
elsewhere in standards] - From M-46, Business Route US-27 bridge
in St. Louis downstream to its confluence with the Chippewa River.

The water quality parameters to protect various designated uses are
shown in Chart 1 on the following pages.

*NOTE: The Tolerant Fish, warm-water species and Commercial and Other use
designations that currently apply to the reach of the Pine River
from the M-46, Business Route US-27 bridge in St. Louis downstream
to its confluence with the Chippewa River were reviewed by the
Commission and public hearings were held. On October 16, 1970
the Commission upgraded these use designations [effective on or
before January 1, 1974] to Intolerant Fish, warm-water species
and ‘Agricultural.

5






second (cfs)., Calculations show that at the design flow (10-year recurrence of
minimum Tow flow of 7-day duration = 26 cfs at Alma), a complete lack of oxygen
would be expected in a portion of the Pine River between Alma and St. Louis

and also for several miles downstream from St. Louis.

Photosynthesis and respiration of aquatic vegetation in the Pine River
downstream from St. Louis have a significant effect on DO concentrations in the
river. Oxygen released by plant photosynthesis during daylight hours
causes supersaturated DO concentrations in the afternoon. During night hours,
respiration dominates and DO is removed from the river. Thus, low DO concentrations
occur in the river during morning hours, even though the daily average is well
above the present minimum allowable average value of 4 mg/1 at all Tocations.

The upgraded use designations will require an average daily DO of not
less than 5 mg/1 with no value less than 4 mg/1.

2. Total Dissolved Solids. Concentrations of total dissolved solids are
satisfactory for the present designated uses of the Pine River. However, they
exceed the 700 mg/1 maximum allowable concentration for the upgraded agricultural
use designation downstream from ‘the Michigan Chemical Company.

3. Settleable Materials. Unnatural sediment deposits have accumulated in
the St. Louis impoundment jn the vicinity of Michigan Chemical Company's outfalls.
The deposits are visible for about 150 feet into the river. Benthic biological
activity has been destroyed in underwater portions of the impoundment. This
does not meet present or upgraded standards.

4. Hydrogen Ion (pH). Samples collected in 1970 showed that the pH
variation in the mile of the Pine River between M-46 and Mi1l Street in St.
Louis was as great as 0.9 units, Present and upgraded standards state that
the induced variation of pH should not exceed 0.5 units.

5. dutrients. As mentioned above, respiration of:aquatic plants in the
river downstream from St. Louis contributes to unsatisfactory DO concentrations.
The addition of nutrients to the river contributes to the growth of these plants.
The primary sources of phosphorus were industries discharging wastes into Horse
Creek, along with the Alma WWTP and the St. Louis WWTP. Nitrogen entered the
river as ammonia from these three sources and from the Michigan Chemical Company.

6. Coliform Bacteria. Densities of total coliform bacteria exceeded the
values alTowed in the present standards in the reach of the Pine River below the
discharge of the Alma Wastewater Treatment Plant (WWTP),

7. Flow Regulation - Extremely low flows occur in the Pine River_be]ow
the St. Louis dam at times when water is stored for peak power generation.




SUMMARY AND CONCLUSIONS

The following use designations presently apply to the Pine River:

\

Domestic Water Supply: At Alma. -

industrial Water Supply: Upstream from the M-46, Business o~
Route US-27 bridge in St. Louis.

fecreation - Partial Body Contact: Entire River .

lish, Wildlife, and Other Aquatic Life - Intolerant Fish,

" Warm-water Species: Upstream from tne M-46, Business Route
US-27 bridge in St. Louis. Tolerant Fish, Warm-water
Species: From the M-46, Business Route US-27 bridge in
St. Louis downstream to its confluence with the Chippewa
River.

Agricultural: Upstream from the M-46, Business Route US-27
bridge in St. Louis.

Commercial and Other: From .the M-46, Business Route US-27
bridge in St. Louis downstream to its confluence with the
Chippewa River.

Upgraded Pine River use designations were established at the October 1970
meeting of the Michigan Water Resources Commission. These are to become effective
on or before January 1, 1974. In addition to the present Domestic and Industrial
Water Supply designations, the entire river will then be protected for:

RPecreation - Partial Body Contact

Fish, Wildlife, and Other Aquatic Life ~ Intolerant Fish,
Warm-water Species

ngricultural

Higher dissolved oxygen and iower total dissolved solids concentrations will
be required downstream from the M-46, Business Route US-27 bridge in St. Louis
when the new standards take effect. Surveys in August 1967 and September 1970 ‘
found the fo lTowing unsatisfactory conditions to exist in the Pine River. '

1. Dissolved Oxygen. Dissolved oxygen (DO) concentrations fall below the
present minimum allowable value of 3 milligrams per 1itey (mg/1) in portions of
the river duting the hours just before and after sunrise. The effect was more
pronounced i1 1970 when DO concentrations less than 3 mg/1 were observed for a
stretch of about four miles in the river downstream from St. Louis. The river
flows during both 1967 and 1970 surveys were approximately 100 cubic feet per
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INTRODUCTION

The Michigan Water Resources Commission adopted quality standards for
inland waters on January 4, 1968. These standards designate the particular use
or uses for which a stream or lake sector will be protected. The intent of the
standards program is both to protect existing desirable use and to improve
the quality of water where it does not now support desirable use consistent with
Michigan Act 245, Public Acts of 1929, as amended.

The Water Resources Commission systematically reviews both the water
quality standards and the designated use areas as technical knowledge increases
and as changing conditions and water use patterns demand. The designated uses
of the Pine River from the M-46 Bridge in St. Louis downstream to its confluence
with the Chippewa River in Midland County were recently reviewed and upgraded by
the Commission at its October 1970 meeting.

The communities of Alma and St. Louis are the two major population centers
in the Pine River basin. MWastewater outfalls from these communities and from
the Lobdel1-Emery Manufacturing Company; Leonard Refineries, Inc. ; the Alma
Products Company; and the Michigan Chemical Company affect the water quality
of the Pine River,

An intensive survey of a 20 mile reach of the Pine River was conducted in
August 1967 to: (1) determine the quantity and strength of waste discharges;
(2? determine the severity of chemical, physical, bacteriological, and biological
degradation of the river caused by these discharges; (3) determine the natural
assimilative capacity of the river downstream from the waste discharges; and
(4) determine the degree of improvement in waste treatment necessary to protect
river water quality for the designated uses of the river. Additional data

were collected in September 1970 to determine if any gross changes in water quality

had occurred since the 1967 comprehensive study. The results of these surveys
are presented in this report.
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