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SUMMARY

Background

Appendix G, "Water Use and Stream Water Quality"™ has bteen
prepared pursuvant tc a request by the U. 5. Army Corps of Engineers
in a letter dated May 22, 1963. 4ppendix G is one of severzl simi-
lar deccurents to be prepared by a variety of agencies who are
participating in a "Comprehensive Planning Study of the Grand River
Basin, Michigan." The study, under the chairmanship of the U, S,
Army Corps of Engineers District, Detrcit, lMichigan deals with the
best use of the water and related resources c¢f the Grand Hiver Zasin,
The following paragraphs summarize the contents of Apperdix G.

Pollution in the Grand River

The waters of the Grand River are degraded in quality par-
ticularly below Jackscn and lLansing, and at its mouth near Grand
Haven, This degradation in quality is evidenced bty low dissoclved
oxygen levels, and other tiological, chemical, micrebiclogical and
physical parameters analyzed by toth Federal and state pollution
control agencies,

Pollution of the waters cof the Grand River is further evidenced
by the impairment of water uses, Whole and partial body contact
recreation is potentially hazardous due to high coliform bacteria and
fecal streptococcus bacterial densities telow Jackson, lansing and at
Grand Haven. The fishery of certain sectors of the Grand River is
harmed by low dissolved oxygen levels and high stream temperatures.
Esthetic enjoyment is impaired by the unsightly appearance of the
Grand River at Jackson and certain other areas,

—

Sources of Pollution

Municipal waste treatment plants of the Grand River Basin serve
a population (1962) of 540,000. The combined effluents from these
municipal treatment facilities discharge a total of 17,000 pounds cof
5-day biochemical oxygen demand (BODs5) daily to the waters of the
Grand River Basin., These wastes are equivalent in oxygen-consuming
power to the untreated wastes of over 100,000 persons, Other municipal
waste sources include the overflows from combined sewer systems,

Industrial wastes discharging directly to the waters of the
Grand River Basin put an additional 21,000 pounds of RODg intc the
streams daily. These wastes are equivalent in oxygen-consuming power
to the untreated wastes of over 126,000 persons.,



In addition to the organic waste load discharged from in-
dustries and municipalities, thermal discharges also have a significant
bearing on water quality. For example, cooling water discharges from
steam electric generating stations at Lansing precduce adverse effects
on desirable water uses,

Future Conditions

Growth projections indicate that the 1960 Grand River Basin
population of 949,000 may increase more than two-fold by 2020,
Industrial activity is expected to double by 1980 and to continue to
expand in the decades that follow. Water demands and waste flows will
increase at a more mcderate pace due to increased water reuse and
other efficiencies. These and cther related factors indicate that
the waste load received by all municipal sewerage systems in the Basin
will increase to about 2,500,000 Population Equivalent (PE) by 2020.
By comparison, the present estimated waste load received by all
municipal sewerage systems of the Grand River Basin is approximately
. 540,000 FPE.

i
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? Needed Water CQuality Improvement Measures

A number of pollution control measures are presently needed
to bring the quality of the Grand River up to the Standards for
Michigan Intrastate Waters established bty the Michigan Water Resources
Commission., These measures, partially shown in Tables 5-4 and 5-5,
include secondary waste treatment for all major municipal waste
sources and equivalent treatment for all significant industrial waste
sources, Based on studies conducted by the Federcl Water Pollution
Administration (FWPCA), it appears that advanced waste treatment
beyond secondary will bte required at Lansing and Jackson, Michigan,
Future growth of population and industrial activity and projected in-
creases in waste discharges in the Grand River Basin will require
expanded and improved waste treatment processes, By 1980 approximately
L6,000 acre-feet of storage above Lansing would be needed for water

quality control even with a BOD5 (5-day 20°C biochemical oxygen denand)
e

reduction of 907 of the untreated wastes. Even if a level of
. reduction of Bon5‘&EFE‘EEEEEGE&“af—tangiﬁé'by the year 2020, 304,00
. _acre=feet would be required for water quallty control purposes alone

In addition, the recormendations of the Four-State Federal
Enforcement Conference on the Pollution of Lake Michigan and its
Tributaries require that all communities provide at least 80% phos-
phorus removal,

ii



Needed Water Supplyr Measures

It has been estimated that by 2020 Lansing, Michigan will
require 46,000 acre-feet of storage of municipal water supply purposes.
One alternative to such storage would te to obtain water for this j
purpose from one of the Great lakes. NJ//

.-"/__—" T / |
———"H number-of -recemmended—acti or water quality controlgg;ifv

given in Section 5. The eccnomics of alternative metheds '\
water supplv and pollution vontrol are Dreoeﬂted 1n Section 6, Adv a“ced
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; Benefits

Implementation of the recommendations contained in this
appendix will result in substantial improvement in the quality of the
waters of the Grand River Basin and the adjacent waters of Lake
Michigan, The program objectives, however, are more specific and have
been developed to provide water of satisfactory quality for both
present and planned uses, The waters of Lake Michigan serve many
States and of HNaticnal importance, all will share in the benefits
resulting from the enhancement and protection of these waters for
both present and future needs,

Owners of the property adjacent to or near polluted water
will derive increased esthetic enjoyment and enhanced property values
from the elimination of the unsightly conditions resulting from water
pollution, including nuisance algal blooms stimulated by over-
fertilization., Residents of the Basin will benefit from the assurance
of a safer, more palatable water supplied to their homes, industries
and public buildings. -

Michigan residents and visitors from out-of-state who use the
area's streams and lakes for swimming, water skiing, beating and other
water-oriented recreation will be protected against infecticus diseases
which can be spread as a result of water pollution. The sport fisherman
will find additional fishing areas to challenge his skill, and improved
fishing as a benefit of enhanced water quality.

As a return to their investment in improved water quality, in-
dustry will share in the benefits through assurance of consistency in
the quality of process water it needs for many of its products and
other water uses,

In addition to these immediate and direct benefits, the preser-
vation and protection of the quality of the waters of LaPe Michigan and
the Great Lakes is an important benefit which is essential to the
Nation's continued growth and prosperity.

iii -



SECTICIH 1

S INTRODUCTICY

Authorization

The Secretary of Health, Educationrn, and Welfare was informed
by the Secretary of the Army in a lethter dated Decerker L, 1962 of
the corprehensive water and related land resource investigations to
be conducted in the CGrand River Basin, Michigan, In response the
Secretary of the Department of Health, Education and Velfare
appointed a representative and an alternate to the Cocrdinating
Committee of the Grand River Basin Comprehensive Study by a letter
dated December 2C, 1962, The District Engineer, U. S. Ansy Engineer
District, Detrcit, Michigan in a letter dated May 22, 1963 specifi-
cally regquested the assistance of the Department of Health, Education,
ard Vlelfare, The Department was requested to study and to prepare a
report concerning the water supply and waste water dispcsal aspects
in the Grand River Basin, Michipan,

The water supply portion of this study was made in accordance
with the Memorandum of Agreement, dated November 4, 1958, between
the Department of the Army and the Department of Health, Education,
and Welfare relative to the Water Supply Act of 1953, as amended
(43 U.S.C. 390b), The water quality control aspects are considered
under authority of the Federal Water Pollution Control ict, as
amended (33 U.S5.C. 466 et.seq.). Responsitility for these activities
was transferred from the Department of Health, Education, and Welfare
to the Department of the Interior by Reorganization Plan No. 2 of
1966, effective May 10, 1966,

Purpose and Scope

This report presents an action program of water pollution
control geared to provide high quality waters in the Grand River
Basin, Michigan through abatement of existing pollution, and to
provide continuing control of pollution through actions scheduled
in anticipation of future problems, This report and resulting pro-
gram have been developed from information on present water quality,
water uses and trends in water usage, present and anticipated future
waste loads, the existing and projected population and economic
growth, and cther relevant facts., The information was gathered by
the Great Lakes-Illinois River Basins (GLIRB) Project, Federal Water
"Pollution Control Administration, Department of the Interior, during
its comprehensive study of the Lake Michigan Basin, The preparation



of this appendix is a joint planning effort conducted by the Lake

Michigan Basin Office and the Planning Branch, Great lakes Region,
Federal Water Pollution Control Administration.

The area (See Figure 1-1) within the scope of this appendix
includes the Grand River and the entire watershed tributary to the
Grand River, Water quality conditions in the adjacent water of
ILake Michigan at the mouth of the Grand River are also considered.
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SECTICH 2

DESCRIPTION OF AREA

Location

The Grand River Basin is lccated irn ithe south-central part
of the lower peninsula of Michisan, The Basin contains a drainage
area of 5572 square miles, It is approximately 135 miles long and
70 miles at its maximuwm upstrean width, A1l or part of 19 counties
are condaincd within ths sres,

}]1Jd rol 7 og 7

The Grand River criginates in the northeast corner of
Hillsdale County some 15 miles south of Jackson, Mickigan., O&ix
major tributaries are the principval contributors to runoff in the
Basin, The Flal, Rogue and Yaple Rivers enter the main stiream from
the north, the Thorrapnle River from the south, and the ILcokingglass
and Cedar Rivers from the east., These six streams together with the
Portage River near Jackson comprise a total of scme 2,200 sguare
miles of drainage area, The remaining drainage area is accounted
for by about 30 minor tributary creeks, ranging in size from 65
square miles down to 2 square miles,

Table 2-1

Drainage Areas ~ Grand River Basin

Drainage Area

River (Square Miles)
Portage ) 186
Cedar ’ 463
Lookingglass 312
Maple 775
Flat 562
Thornapple 845
Rogue 255
Other Tributaries 2,174

Grand River Total 5,572

Streamflows at specific gage locations are given in
Table 2-2,

2-1
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Topography and Soils

The surface of the Basin is covered with glacial deposits
with bedrock sutcrovping at only two cr three locations, The
gl2eial dabris consists prizarily of sands and gravels on the
terminal moraines, the ocultwesh plains and the till plains, Clay,
fine sand, silt arnd finely pround lims &gre found in the cld
glacial lake beds. The loany sands, clays and muck soils are
prominent throushout the valley arnd, tecause of their fertility
and faveratle itexture, produce high yields of crops.

Climate

The average anrnual temperature in the watershed is about
L9°F, Mean monthly temperatures range from a low of approximately
25°F in January to 72°F in July. Mean monthly precipitaticn ranges
from a low of 1,9 inches in December to a high of 4 inches in June,
with an average annual precipitation of 32.9 inches.

Population

The Grand River Basin had a 1960 population of atout 950,000,
This estimate is based on an analysis of basin pepulation by minor
civil subdivisions., The population of the Basin has grown at a
faster rate than ths Nation since 1940, increasing bty more than
1300,000 in that period. In 1960, 67 percent of the Basin's popula-
‘tion was municipal. The major cities in the Basin include: Grand
Rapids (173,300), lansing (107,800), Jackson (50,700), and Wyoming
{45,800). Table 2-3 shows the 1960 total and municipal population
of the Basin and the projected populations for the years 1980 and
2020 -

Table 2-3

—

Present and Projected Populations
Grand River Basin

1960 1980 2020
Total Municipal Total Municipal Total Municipal
950,000 640,000 1,300,000 940,000 2,300,000 2,000,000

Economvy

The Grand River includes all or major parts of eleven Michigan
"Counties,(Barry, Clinton, Eaton, Gratiot, Ingham, Ionia, Jackson,
Kent, Montcalm, Ottawa and Shiawassee). Manufacturing is the pre-
dominant econcmic activity in this eleven county area which approximates

2-2



the Basin, In 1963, value addad by manufacture totalled $1.7
billion., Major industries in the area include transportation
equipment, fabricated metals and furniture and fixtures., Table
2~l, shows trends in value added and manufacturing employment.

Table 2-4

Value Added by Manufaciure
(In 1957-1959 Constani Dollars) and Manufacturing
Employment for the Eleven County Area

1947 1954 1958 1963
VAM($1000s ) 840,000 1,250,000 1,140,000 1,680,000
Mfg. Employment 121,622 127,865 113,954 130,056

Projections of population, manufacturing employment and pro-
ductivity increases indicate that industrial activity in the Basin
may be expected to increase six to seven-fold by the year 2020,

Agriculture is diversified in the Basin with dairying, live-
stock raising and cash grain farming, all relatively impecrtant. .



SECTION 3

WATER USES AND HATER GUALITY BEJUIREMeNTS

Water Gusdity Standards

The water uses to be protected by witer guality 'tandard

5
in the Grand River Basin have be uﬁ th.rL;nad by tne Iic 1ige
Resources Commission, ;
recognitiocn of the primacy Df
of the guality of intr"state wa
stitvte endorsevent o
Water Pellution ControA Admini
Table 3-1.

Viater Supply

iq and centrol
on dees not con-
2s by the Federal
ration. The stan; rds are shown in

[N
]

(.,.
e
143
tn

v 0

bde 0

U‘ o

(1) A1l existing public water supply intakes in normal
daily use will be protected for Domestic Water Supply al the point
of intske, The following waters will be protected for Domestic
Water Supply: '

+/

Grand River at Grand Rapids
Rogue River at Rockford

(2) 411 public waters will be protected for Industrial
Water Supply.

Recreation

(1) A1l natural lakes will be protected for Total Body
Contact. The following impoundments will be protected for Tot Pl
Body Contact:

Water Tmpounded

or Used for Total - Area to

Nane Body Contact County be Protected

Ada Lake Thornapple River Kent From head of Ada Dan,

Cascade lLake Thornapple River Kent Upstream to headwaters
of Cascade Lake (L8th
Street).

Fallasberg Dam  Flat River Kent -

Grand River Grand River Ottawa Eastmanville down-
stream to 16Cth Ave.

Grand River Grand River Kent Plainfield Pgn@ tridge

downstream to lower
limits of Comstock
Riverside Park,

3-1



Water Impounded

or Used for Total Area to

Name Body Contact County be Protected

Ionia Recreation T6N, R3W, NW 1/L

Area Sessions Creek Ionia Sec. 3 downstream
to dam,

Lake Geneva Lookingglass River  Clinton -

(not impounded)

Lake LeAnn Grand River Hillsdale -

Lake Victoria Alder Creek Clinton -

Manitoon Lake Unnamed Creek Shiawassee -

Moore's Park )

Impoundment Grand River Ingham Waverly Rd., downstream
to dan,

Sleepy Hollow

Reservoir : Maple River Clinton Jason Rd., downstream
to dam,

Springbrook

Lake Springbrook Ck, Shiawassee -

Thornapple Lake Thornapple River Barry -

- Webber Dan
Impoundment Grand River Goodwin Rd. downstream to dam.

There are certain waters which, due to physical hazards,
have not been designated for total body contact. If these waters in
the future become suitable for this use through removal of these
hazards the waters will be reconsidered for tctal body contact use,

(2) All public waters will be protected for Partial Body
Contact.

Fish, Wildlife and Other Aquatic lLife

All waters designated under the authority of P.A. 26 of 1967
by the Director of the Michigan Department of Conservation will be
protected for Intolerant Fish, cold water species. (trout)

The Grand River will be protected for anadromous fish
nigration from its mouth upstream to the 6th Avenue dam at Grand Rapids.

All public waters will be protected for Intolerant
Fish, warm water species except the following which will be protected
for Tolerant Fish:

Deer Creek - Grand Trunk and Western Railroad bridge in
Coopersville downstream to confluence with
the Grand River.



Grand River - Jackson wastewater treatment plant dovm-
stream to U.S. 127 expressway bridge.

N Gra“d River ~ Moore's Park dam downstream to upper dam
in Grand ledge.

Plastlc Creek - 28th St. bridge in Grand Rapids downstream
to confluence with the Grand River.

Red Cedar River - Harrison Rd. bridge downstream to con-
fluence with the Grand River.

Agricultural

All public waters will be protected for Agricultural.

The above designated uses are not intended to be applicable
to drainage ditches. However, Act 245 of the Public Acts of 1929,
as amended, prohibits unlawful pollution of any waters of the State
of Michigan,

It has been and continues to be the policy of the Water
Resources Commission to abate existing pollution and prevent the
occurrence of future pollution of all waters of the state including
ldrainage ditches.

There are stretches of streams within the Grand River drainage
area where natural water quality may at times be lower than certain
parameters of water quality standards specified for a designated use.
However,. it is intended that the water quality for a designated use
be maintained except in those instances where because of natural con-
ditions the quality is lowered. _

The water quality standards for the designated use areas
shall not apply during periods of authorized dredging for navigation
purpeses and during such periods of time when the after-effects of
dredging degrade water quality in areas affected by dredging. (Water
quality standards for the designated use shall apply in areas utilized
for the disposal of spoil from dredging operation.)

Where the waters of the Grand River Basin are classified
under more than one designated water use, it is intended that the
most restrictive individual standards of the designated water uses
shall te adhered to.

The use designations adopted by the Commission are in all cases
minimal and are not to be interpreted as a license to cause injuries
declared to be unlawful by Act 245, P.A. 1929, as amended, or to do
any other unlawful act.

3-3 .
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QUALITY

STANDARDS

6
TOTAL

DISSOLVED
SOLIDS

(mg/1)

Total

7
NUTRIENTS

Pros phorus, ammonia,
nitrates and sJgars

_Lissolve Nutrients originating
Shall not exceds from industrial,
a monthly averase, roc lnunicipal, or domestic
exceed 750 a* 45/ tine  lanimal sources shall be
Chlgridus: T ¢ mon*hl, Jlimited to the extent
averaie shal! fot necessd~y to prevent
excead 75, r\cf{shgll adverse effects on-water
avy sinale valie treatrent processss or
excest 175, | the stimulation of
i growths of algae, weeds
and slimes which are or
| may becors injurious to
! the desrgnated use.
'
1 »
I DI A
Tota! Dissolved Sol«ds: [Nutrients or 3inating
Shall not exceed 507 as ffrom industrial,

a monthly averjge no-

exceed 750 at any time.
Chlorides: The monthiy
averaje shall nct exceed

125

mun'cipal, or corestic
anima! sources shall be
Timited to the extent
necessary to prevent
the stimulation of
growths of algae, weeds
and stimes which are or
may become tnjurious to
the cesignated use

8

TASTE & ODOR
PRODUCING
SUBSTANCES

Concentrations of sub
stances of unnatural
arigin shall be less
than those which are or
may become injurious to
the designated use
Monthly average phenol
concentration less than
0.002 mgdl - maximum
concentration linited to

9 005 mg/1 for a single
sa~ple .
— — ——— ]

Corcentrations of sub-
stances of unnatural
arigin shall e less
than those which are
may become rnjur«ous
tne designated use.

or
to

.W.WM

TEMPERATURE

(°F)

B B e+ v S A A F R 2N
Tre maximum nai.-al w~ater te~perature shall
not be increased by more than 10OF
The maximum natural water te-ceras.re shall
not be (ncreased by more trar 1QOF

10

HYDROGEN
ION

(pH)

oM shal!
induces
more tham 0 § unit
2s a result of

unnatural sources

not Fase an
varration of

-4 -
Haintarned with n the

range § 5-8 8 ~:ith a
maximun induced
variation of 3 5 unit
within this range

i
RADIOACTIVE
MATERIALS

m@zﬁ

An upper bim t of 1C22
prcocuries/l.ter of g-oss
beta activity {in absence
of alpha em trers a~c
Strontiyn-G2)  If this
Vimit 1s excesded the
specrfic radion.clides
present must be r1dent fieg
by complete analvsis 1r
order to estasl s~ the
fact that tre concentra-
tion of ruclides wili not
produce expos.res asSove
the recormended lirm ts
estav!ished by the Federal
Radiation Council

Standards to be estas-
Vished ahea infor—ation
becomes avai'able cn
deleterious effects

Limited to concent-a-
t:ons less than those
which are or ra, become
injurious to the
des:gnated use.

Limited to concentra-
tions less than thcse
Ahich are or may hecome
tnjurious te the
designated use.

Nutrients originating
from yndustrial,
municipal, or domestic
animal scurces shall be
Pimited to the extent
necessary to prevent
the stimulation of
growths of algae, weeds
and slimes which are or
may beccme injurious to
the designated use
Nutr.ents or:ginating
from industrial,
municipal, or domestic
animal sources shall be
limited to the extent
necessary (C prevent
the sturmulation of
growths of algae, weeds
and slimes wh'ch are or
may become injurious to
the desicgrmated use.

Concentrations of sub=
stances of unnatural
origin shall be 'ess
than those which are or
may become 1njurious to
the designated use

Concentrations of sub-
stances of unnatural
origrn shall be less
than those w~hich are or
jhay become injurious to
the designated use

90%F maximum

90°F maxtmum

Maintained with:n the
range 6§ 5-8 8 ~ith a
maximur induced
variation of 0§ umit
within this range

L e e
Maintained within the
range 6 5-8 8 with a
maximum 1nduced
var.ation of 0 5 umit
within thys range

Standards to be estab-
Vished when nforvaticn
becories ava:lable on
deletericus effects

Standards to be estab-
Vished when information
becomes avarladble on
cdeletericus effects

Standards to be estab-
Tished when informat -on
secomes available on
dJeleterious effects

Nutrients criginating
from indistrial,
mumicipal, or camestic
animal scurces shall be
Timited to the extent
necessary to prevent
the stirulation of
growths of algae, weeds
and slimes which are or
may become tn)urious to
the des-grated use

Concentrations of sub-
stances of unnatural
orsgin shall be less
than those which are
causing or may cause
taint in che flesh of
fish or game.

Aliowable Maximum

In rivers capable

of supporting Ambient - sncrease bomit
Intolerant fisk

-ntolerant 187, nat o )
cold-water 32° ¢ 10 n
e — max

specres (trout)

Intoterant fisk, 32° to 35° 159
warmewater 369 1o M2 100 85°
species {bass) méx.

Tolerant fFish, 32° 1o 59° 159
WArDTwaler

warm-water 600 to nat IOO 870
species (carp) max

o~ anadromous f 3% migra*tions and iniard
lakes ses Zi1sc.s33 on, page 29

Maintained between
65 and 88 w.tha
maximum artrficrally
induced variation of
1 0 unit wzthin thrs
range  Lhanges in
the pH of natural
waters outs:de these
values must be toward
neutrality (7 0 )

[Standards to be estab-
V1shed when infarmat cn
[cecares ava.lable on
deleterious effects

ess than 700 dissolved
upzra's  Maxieuem
ercentage of sodium
04 as cerermined by the
ornuta Na x 100}
{Na+CarMgrk)
hen the bases o-e ex-
ressed as milliegqoiva-
ents per liter

Nutrients crigrnating
from industrial,
municipal, or domestic
animal sources shall be
limited to the extent
necessary Lo prevent

the stimulation of
growths of algae, weeds
and stimes which are or
jmay beco~e injuricus to
the designated use

NO3 concentraticns shall
conform to USPAS Drinking
Water Standa-ds.

Concentrations of sub=
stances of unrnatural
origin shall be less
than those which are
may become injurious
the desigrnated use

-~

o

i

Not applicable

pH shall not have an
ind.ced var . ation of
jmore than 0 § un:t as
@ result of unnatural
sources

An uppe~ 1imst of 1030
prcoceries/liter of gross
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of alpha em.tters and
Strontium-32) I thes
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tion of nuzl aes « 1% =o-
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Radiation Co.nc)
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esignated use
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from iadustr al,
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jrecessary to prevent the

stimulatior of arowmths of

Conceatrations of sub-
stances of unnatu-al
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than those which are
may become injurious

or

Thre maximum natural water
nct be increased by more t

tre cesignated use
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temperature shall
han 109F
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ra~ge 6 5-83 8 with a
max. mum induced
variation of 0 § unit
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delete-ious effects




Present and Future Water Uses

Municipal Water Supply

In 1963 there were 54 communities in the CGrand River PRasin
served by comunity water supply systems. These facilities served
an estimated population of 534,000 and supplied water at the
average rate of &9 million gallons per day (mgd). Of this total,
approximately L5 mgd were supplied for domestic, public and cormmer-
cial uses and L3 mgd were supplied for industrial use, Table 3-2
summarizes runicipal water use data for the Grand River Basin,

TABLE 3-2

Totzl Water Intake - Municipal Water
Systems, Grand River Basin (1963)

Source Population Served Water Inteke(mgd)
Surface Water » 214,000 35
Ground VWater 320,000 5L

534,000 89

!

; Municipal water demands for the major water service areas

‘and projections to the years 1980 and 2020 are presented in Table
3-3. The projections are btased upon considerations of population
growth, anticipated industrial expansion and projected industrial
water use efficiency.

TABLE 3-3
Municipal Water Demands 1963 and Projections
to 1980 and 2020 (MGD) -

Source of Population 1963 1980 2020
Service Area Wat er s Served(1963 ) Demand Demand Demand
(MGD) (MGD) (MGD)
Grand Rapids* G,5,Lake
¥ichigan 252,000 L0.7 68 131
& Grand R,
Lansing®* G 127,000 22,4 L0 112
Jackson G 55,000 10.5 16 30
Grand Haven G 11,000 3.3 5 11
Greenville G 7,450 1.4 2 4
Hastings G 7,320 0.8 1 3
Ionia G 6,700 1.0 2 3
- 5t, Johns G 5,900 1.0 2 3
Grand Ledge G 5,770 0.6 1 2
A1l Others » - 58,000 7.3 28 61
Rasin Total 534,000 89 165 360

3=



Includes Wyoming, Grandville, and East Grand Rapids.
#¥% Includes East Lansing and lansing Township,
¥ § = surface water scurce, G = ground water source,

Self~supplied Industrial Water

Based on data provided by the U. S. Bureau of the Census
. in a special tabulation for the FWPCA, it has been determined that
i the major demand for self-supplied industrial water in the Basin
| in the Grand Rapids, Lansing, and Jackson areas as shown in
[ Table 3-4. Projections ccntained in Table 3-L were developed
' following consideration of anticipated increases in industirial out-
. put and water use efficiency.

| " TABIE  3-L

Self-Supplied Industrial Water Demands
1959 and Projecticns to 1980 and 2020

|
i
}
|
\

Service Area 1959 Demand(mgd) 1980 Demand(med) 2020 Demand (mgd)
Grand Rapids 5 8 14
Lansing 2 3 6
Jackson 6 9 14

The study area abounds with natural resources capable of
satisfying the needs of residents for water-oriented ocutdoor recrea-
tion. There are many lakes in the study area which provide excellent
recreational potential, The eastern shore of Lake Michigan around
Grand Haven offers a great opportunity for water-oriented recreation,
However, a number of the streams and stream sectors within the study
area are degraded in water quality to the point that they are not
available for most recreational pursuits.,

The Bureau of Outdoor Recreation has identified areas of
sericus water recreation impairment due to water pollution. In general,
the impaired areas are the harbor water at Grand Haven, the downstream
end of the Portage River, and the Grand River below Jackson, lLansing,
and Grand Rapids.

The State of Michigan has identified potential parks and camp
grounds and is contemplating the construction of reservoirs for
recreational purposes. The need to control water pollution at all
such facilities is paramount since such pollution could well jeopardize
the very water uses for which the facilities are being planned.

Irrigation

The soils in the Basin which require irrigation are located,
for the greater part, adjacent to Lake Michigan.
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In the Upper Grand River Basin, atcve Icnia, specialized
crops such as mint account for the greatest acreage recelving irri-
gation. These are followed by potatess, field cropa, cucur*ers,
pickles, and melons. Non-agricultursl irrigation (golf courses
cemeteries, parks, etc.) accounted for 740 the £8C0 acres _‘rl—
gated in this part of the Fasin, The cvera ¥i

400

.‘

[, m

1 results of KMichigan
Water Resources Commission irrigetion survers indicate that tnere
were 23% more irrigation cvsteu and 28% more acres irrigated in

the Uppe” Grand Fiver Basin during 1960-51 than there were in
1957-58.

In the lower Grand River Basin truck crops accounted for
about 35% of the sgricultural irrigated acrss with rasplerries,
blueberries, flowers and nurseries also having significant acreage
in irrigation. Of the estimated total of 6500 acres receiving
irrigation, cemeteries, parks and golf courses accounted for about

800 acres,

The 1959 water usage for irrigation in the Grand River Basin
was estirvated to average 3.5 mgd during the growing season., It is
anticipated that this usage will increase threefold by 3930,
However, even with such an increase the demand on existing water
resources will be minocr compared to the total water usage in the
Basin, '

Fish and Aquatic Life

There are about 260 miles of main stream charnels in the
Upper Grand River Basin above Ionia., This includes the Grand,
Maple, Lookingglass, Cedar, and Portage Rivers. This system offers
many opportunities fer fishing and duck hunting. A numbsr of rescr-
voirs at power dams furnish expanded fishing and hunting opportunities.
In the Grand River Rasin there are 12 State Game Project Areas
where public hunting and fishing opportunities are provided. Fishing
opportunities exist at the Grand Haven State Park, Public fishing
sites are available at 48 lakes and streams in the Basin with an
area of about 2,1C0 acres and frontage of aktout 21,600 ft, Over
250,000 fish, including trout, bass, pike and bluegills were planted
during 1962 in 10 of the 19 counties of the Basin.

Wildlife and Stock Watering

The 1959 agricultural water use for stock watering in the
Grand River Basin was about 3.5 mgd. Projections of ihis ussge indi-
cate that the demand will increase 1} times by 1980, The use of

water for wildlife and stock watering does not play a significant
role in the water supply problems of the Basin.
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Hydropower

As of 1965 there were 12 hydroelectric power plants in.
the Basin, with a total installed capacity of 13,500 kilowatts (xvi)
and a total average annual generation of 46,400 megawatt hours
(MWH), Five of the planis are located on Thornapple River, two are
located on the Flat River, one is located on Spring Brook and four
are located on the main stem of the Grand River. Five potential
hydroelectric sites on the Grand River have been identified by the
Federal Power Ccrmission., The sites are located at Grand Rapids,
Saranac, Portland, McGee and Danby and would have a total potential
capacity of 18,700 KW and a total average annual generation of
65,400 M4H,

The use of water for hydroelectric power generation is not
considerad to be a major use in the Basin. However, water quality
problems may develop from the operation of such plants, particularly
below dams during off-peak power demznds when water releases may be
drastically reduced. This can be seen in reviewing Table 2-2,

Commercial Shipping

Grand Haven is one of lake Michigan's major commercial harbors
currently handling in excess of 2} million tons of commerce annually.
Harbor vessel traffic has averaged 2,9 million tons for the period
1955-6L, while during 1964 the traffic was 2.6 million tons, The
harbor is leocated at the mouth of the Grand River. A shallow-draft
barge channel extends atout 15 miles up the Grand River serving com-
mercial sand and gravel deposits, located near the channel's upper
end.

Cocling Water

As of 1965 the Federal Power Commission reported that there
are 14 thermal electric power plants in the Basin., Table 3-5 sum-~
marizes data relating to capacity and cocling water intake, when
cperating at capacity, at each of the 10 steam plants., There are
also 4 internal combustion plants in the Basin with an installed
capacity of 28,800 KW,



Installed Est, Cooling
Location Capacity {Ki) Water Intakel(msd)
Grand laven 20,000 27
Grand Rapids 2u 000 27
Grand ERapids L, O G 6
Grand Rapids 1,250 ‘ 2
lansing 8l,>ud 110
Lansing 262,000 353
East lansing 6,000 8
East lansing 6,000 8
Eaton Rapids 1,250 2

The usz of water for cooling purposes in steam power plants
is considered to te significant in the study area with a high
level cf such use at lansing. Most ccoling waters are returned to
streams 12-13°F warmer than at intake. Strean temreratures as high
as 90°F have been recorded below the power stations at Lansing.

Vaste Assimilation

Use of streams in the Grand River Basin for waste assimila-~
tion is one of the predominant present day uses, and in several
locations it is the cause of extreme water quality problems as
discussed in Sections 4 and 6,

Esthetics

The use of water for esthetic enjcyment 1s an intangibl
benefit which is directly related to the availability of clean water
It is a very important factor in determining the recreational pouen—
tial of the Grand River Basin. Camping, picnicking, and sightseeing
are more enjoyable when acccompanied by pleasing lakes and streams of
high quality water. Pollution robs the water of its esthetic value
for such water related activities, Since this Basin will te called
upon to provide recreation for many people living toth within and out-
side the Basin, it is very important that the waters of the area be
kept esthetically pleasing

Beyond its importance to recreation the maintenance of an
esthetically pleasing habitat for the present and future millions of
residents of the Basin is essential to the economic and social well
being of the areaz.

3-8



SECTICN &

PRESENT WATER QUALITY AND PROBLEMS

General

The information and interpretations presented in this dis-
cussion are based on data collected by the GLIRB Project during its
water quality studies of the Lake Michigan Basin (1962-1964). The
GLIRB Project studies have been supplemnented by data obtained from
other Federal agencies, the State of Michigan and local agencies,
Two programs of study were carried out by the GLIRB Project with
respect to water quality in the Grand River Basin., The first con-
sisted of weekly sampling of the river routh to determine average
annual loadings discharged to the Lake and water quality variability.
The second consisted of intensive studies of two stream stretches
of the Grand River to determine the effect of organic wastes on
stream oxygen resources,

Surmary

The chemical, bacteriological and radiochemical data pre--
sented in subsequent pages form the basis for the following con-~
clusions with respect to water quality effects:

1., The Grand River for a 25 mile stretch telow Jackson
is polluted.  The principal waste source causing
pollution is the efiluent from the Jackson sewage
treatment plant.

2., The Grand River for a 25 mile stretch below lansing
is polluted. The principal waste socurces causing pol-
lution are the effluent from the lansing and East Lansing
sewage treatment plants, Cocling water discharges from
Thermal-electric power plants in Lansing intensify the
adverse effects on water quality.

Grand River Mouth Sampling

Physical and Chemical Findings

During the period from March 1963 through April 1964, the
GLIRB Project collected samples at the mouth of the Grand River to
determine loadings of various substances being carried into lake
Michigan., The analytical results of this sampling are shown below
in Table L-1. Of all the chemical parameters reported, the two
nutrients, total phosphcrus and ammonia nitrogen, are most illus-
trative of the waste inputs discharged to lake Michigan by the
Grand River,

L-1



Considering all Lalke l&chigan tritutaries, the Grand River is
one of the greatest contributors of phosphorus and ammonia ritrogen
with inputs of 1777 and 6970 pounds per day, respectively. In

general, the chemical parameters for given strean }

s in
Michigan Basin follow definite ratterns. In the Grand
g

iive
phorus and. ammoria nitrogen concerntraticns are high and a pattern
of high values is also seen for the otrher chemical pararciers &s
shown irn Table 4-1., The Grand River is also cre c¢f the major con-
tributors of dissclived substances to tre lske,
‘ Tabvle 4-1
Water Quality - Grand River at Ilouth
¥areh 1962 - April 1564
No. of Concertratior(ms/1) Loading

Parameter Samples  Average Ranre (1bs/dav)
Total

Phosphorus (P) 52 0.17 C.0.-0,35 1777

Ammonia Nitrogen(liHz~N) 52 0.68 0.05-1.5 6970

Nitrate Nitrogen(lC3-M) 51 0.72 0,04-2,L

Organic Nitrogen{Org-I7) 52 0.77
Total Dissclved

Solids 51 350 275-570
Total Suspended :

Selids l;l; 21 6-—81\;

Sulfates (504) 52 74, 56-100

Chlorides (C1) 52 L2 19-47

Silicon Dioxide (5i02) 52 5.3 2,5-17

Calcium (Ca) 52 72 51-85

{agnesium (Mg)
Sodium (Na)
Potassium (K)
Alkyl Benzene Sulfonate
(4BS)
Copper (Cu)
Cadmium (Cd)
Nickel (Ni)
Zinc (Zn)
Chromium (Cr)
Lead (Pb)

¥ Not Detectable at Tes

52 28

52 2.8

5 0.28
52 0.14
52 *

52 0.04
52 ®

52 0.04
52 0.11
t Sensitivity.

16-30
7.1-43
2.1—3.9

G.11-C.73



The maximum phenol concentration on the eastern side of
Lake Michigan was 7.2 micrograms per liter (ug/l) close to the
mouth of the Grand River. BODg values as high as 8.6 wg/l were re-
corded near the mouth, An average total chromiun concentration of .
0.0L mg/l was found at the mouth of the Grand River. This concen-
tration is only slightly less fthan the Public Health Service Drinking
Water Standards(22) mandatory limit of 0.05 mg/l for hexavalent
chromiumn,

Radiochemical Findings

The analytical results from 1943 sampling in the Grand River
at the mouth are shown below in Table 4-2,

Table L-2

Radiocactivity
Grand River at Mcuth
1963 Average

Portion Gross Alpha Gross Beta
. Concentration (pc/1) Concentration (pec/1)
l
'Suspended Solids <1 L
Dissolved Solids <l i 12
Total Solids <l : 16

In relation to the Public Health Service Drinking Water
Standards, the concentrations reported above meet the Standards,
However, a specific determinaticn of the Stronrtium -90 concentration
would be necessary in order to verify that the concentration was equal
to or less than 10 picocuries per liter (pc/l). Past experience with
similar waters shows that a wvery small portion of the gross teta
activity is from Strontium -G0,

Grand River Intensive Studies

Physical and Chemical Findings

The effects of organic loadings on the oxygen resources of the
Grand River below Jackson and Lansing are indicated in the profiles of
the dissolved oxygen (DO) and biochemical oxygen demand (BOD) shown
in Figures 4-1 and 4-2.
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In Figure L-1 the apparent effects of é€ffluent aeraticn at
the Jackson sewage treatment plant are shown with a rise in the
stream DO from about 0.4 mg/l to 3 mg/l in a distance of about 0.5
mile below the plant discharge. The stream DO concentration then
decreases rapidly to a low of ahout 0.2 mg/l at a point about 7
miles below the plant discharge. The highest DO concentration in
the study reach, 3.5 mg/l, was found at a point about 19 miles below
the Jackson plant discharge. Desirable fish and aquatic life cannot
survive under such degraded oxygen conditions,

In Figure L-2 the high BOD levels, reaching a maximum of
29 mg/1 about 3 miles below the lansing Sewage Treatment Plant dis-
charge, result in DO levels below 3 mg/l for a 19 mile stretch below
the lansing plant. The minimum DO, about 0.6 mg/l, occurs about 10.5
miles below the Lansing plant. As was the case below Jackson, de-
sirable fish and aquatic life cannot survive below lansing due to
the degraded oxygen conditions. The stream is also unsuitable for
other beneficial uses,

Further demand on the oxygen resources of the Grand River
below lLansing results from the thermal discharges of the steam elec-
tric generating statiocns at lansing. Increases in stream temperatures
below the stations result in a higher rate of biological activity and
a more rapid uptake of dissolved oxygen. The increased temperatures
also limit the total amcunt of dissolved oxygen availatle for waste
assimilation due to a lowering of oxygen saturation values., As dis~
cussed in Chapter 5 the stream temperatures telow Lansing, under
certain conditions, can easily rise above 100°F, These temperatures,
in themselves, impair water uses at Lansing.

The Grand River in the stream reaches below Jackson and
Lansing was also found to be esthetically unpleasing and objectionable
for recreational uses such as boating, water skiing, and similar
aquatic sports. The organic loadings causing these polluted conditions
originate from the discharges of municipal sewage treatment plants.
The major municipal waste discharges are listed in Tatle 5-1.

{icrobiological Findings

Limited microbiclogical studies were conducted in conjunction
with the intensive DO - BOD studies below Jackson and lansing.

Analyses for both total coliform and fecal streptococcus organisms
were made,

Below Jackson, 11 samples were collected at eight stations
and analyzed for coliform and fecal streptococci. Total coliform
organisms reached a maximum density of 230,000 per 100 ml, At a
point about 1,5 miles below the Jackson sewage treatment plant dis-
charge and 0,5 mile telow the Prison plant discharge, The maximun

L=, .



fecal streptococcus density was 6400 organisms per 10C ml, About
0.5 mile below the Jackson plant discharge, the maximum densities
were found in samples collected October 14, 1964.

Below lansing 17 samples were collected at eight stations,
Total coliform organisms reached a maximum density of 930,000 per
100 ml during the May 13, 1964 sampling, at a point approximately
1 mile below the lansing sewage treatment plant discharge. The max-
imum fecal streptococcus density was found at a polnt atout 5.5
miles below the Grand Ledge sewage treatment plant discharge, reach-
ing 12,000 organisms per 100 ml during the October 14, 1966 sampling.

The bacterial. densities reported above indicate a high degree
of pollution most likely resulting from the discharge of wastes from
the municipal sewage treatment plants at Jackson, the State Priscn,
Lansing and Grand Ledge. The densities are of such magnitude as to
seriously impair beneficial water uses such as partial body-contact
recreation and municipal and industrial water supply. The densities
present a definite hazard to the health of humans coming in conlaci
with the waters effected,



SECTION §

WATER QUALITY CONTROL
(WASTE SOURCES AND CONTROL MEASURES)

General

The problems of water quality control in the Grand River
Basin are complex, Solutions to these problems will of necessity
involve a comprehensive program which includes construction of
new sewerage facilities; and continuous and intensive monitoring
of operating procedures, treatment plant efficiency, and water
quality conditions to determine necessary additional construction
and operation needs as they arise, In addition, some combination
of advanced waste treatment and flow regulation may be required
to attain the desired water quality below Jackson and Lansing., The
fellowing paragraphs present informaticn on waste sources, pro-
jected waste loads and water quality improvement rieasures which
should be employed.

Viaste Sources

The Grand River and the streams tributary to it receive an
estimated organic waste load of 32,0C0 pounds of 5-day biochemical
oxygen demand (BOD5) per day. Approximately 15,C00 pounds are from
industries with separate discharges, The mecst significant waste
loads in terms of water use impairment are discharged at Jackson
and Lansing.

The following paragraphs summarize the major waste sources
in the Basin., Conseqguences of these discharges were discussed in
Section L,

Municipal

Approximately 5L0,000 people were served by 47 municipal
sewerage systems in the Grand River Basin in 1962,

Of the 47 municipal sewerage systems 18 provide minor or no
treatment, Of the remaining 29 systems, 9 provide only primary
treatment, (sedimentation and sludge disposal) and 20 provide
secondary treatment (primary treatment plus filtration or activated
sludge). Major municipal sewerage facilities having connected popu-
lations of 5,000 or more are listed in Table 5-1, and their loca-
tions are shown on Figure 1-1.
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Industrial

Industries with separate cutfalls discharge approximstely
B3

21,000 pounds of BODg daily to the sirezms of the Grand River Basin,
n the Grand River Easin '

]
2 -

.
+ 13t
2 L1ET

[N

W)

Major industrial waste sources
in Table 5-2,

It has been estimated i
percent of all untreated wast
is ammually discharged to si:
centage of the solilds arc disc
to the fact that the sludge
by the stoerm flow.

0f the L7 cornunities with public sewer srystemns in
only ehout & have completely separale sewer systems.
sewer systers of the major municipal waste source are listed in

Table 5-3,

Ex

TARLE 5-3
Types of Municipal Sewer Systems
fa jor Municipal Vaste Sources
Grand River Basin

o]

Municipality Type of Sewer Svsten
. Jackson Combined

East Lansing Separate and Ccrbined

Lansing Separate and Combired

Grand Jedge Separate and Corbired

Saint Johns Separate and Combined

Hastings Combired

Greenville Combined

Ionia Separate and Ceorbined

Grand Rapids Separate and Combined

Grand Haven Combined

Steam Power Plants

Thermal discharges from two steam generating siations at
Lansing, Michigan are particularly significant from a water gquality
standpoint. The temperatures of 90°F reported bty the Hichigan ¥Hater
Resources Commnission were measured prior te the installation of
additional generating capacity at lansing. Unless conirol measures

are taken, the temperature standards for fish and aguatic life will
not te maintained.



Agriculture and Land Runoff

Fertilizer

Estimates of fertilizer use in the Grand River Basin are
that approximately 8,0C0 tons of nitrogen and 5,000 tons of phos-

, phorus are being used annually. The epplications of these are

projected to increase four and two-fold, respectively, by 2020,

During 1963 - 1964 the FWPCA cenducted a rural land runoff
sampling study to assess the relative amounts of phosphorus and
other substances transported to streams by rural runoff in the Lake
Michigan Watershed. "Rased upon the results of this study, it is

. estimated that there 1s an annual total soluble phosphorus runoff

from rural land of about 310,000 pounds per year in the Grand River
Basin, Estimates of the total amount of phosphorus discharged to
Lake Michigan from the Grand River Basin are discussed on page

of this report.

Insecticides and Herbicides

Pesticide contamination of sireams is a matter of growing

. concern, Agricultural activity is considered to be the major
 source of the pesticides which have been found in water, Insecti-
' cides used in the Grand River Basin include D.D.T., Diazinon,

Guthion, lalathion, Parathion, Sevin, Thiodan, and Toxaphene,
Unfortunately, there is little or no information available as to
the amounts that are used in the Basin,

Ships and Boats

Cormercial Shipping

The large numter of vessels plying Grand Haven Harbor
represents a considerable potential for pollution of the Harbor
waters, Among the possible sources of pollution are cargo spill-
age, dunnage, bilge waste, ballast water, fuel spills, garbage and
sanitary wastes., Uncontrolled discharges of these wastes can
result in sericus pollution problems to beaches, shore property,
recreational waters, fish and aquatic life, and municipal and in-
dustrial water supplies.

Commercial shipping has increased significantly since the
opening of the St, lawrence Seaway in 1959, While all new vessels
built since 1952 specifically for use on the Great Lakes have been

equipped with waste treatment facilities, ocean-going ships generally
have no provisions for waste treatment. The majority of these ocean-
going vessels are designed to discharge sanitary wastes from multiple
outlets,



The U, S. Public Fealth Service has estanlished reguiaii
governing vessel waste discharges in tre Great Lakes based upen
their legal responsibility for the interstate control of comrmunicatble
diseases. Restricted areas have been established in which the dis-
charge of sewage, or tallast or tilge waler, -row vessels is pro-
hibited. Restricted areas include i
radius of domestic water intalkes,
mended by the conferees tc the Four
Enforcement Conference,

Becreaticnal Boats

also an 1mportanb recrewulonal boatln" ﬂ°nber. xkoub 1,000 rec
tional craft annually are passed through the Spring Bridge whi
joins Ferrysburg and Spring lake, There are numerous marinas and
boat clubs along the 10# part of the Grand River, Many of the
larger recreationzal craft are cquipped with galley and teilet
facilities which may dlauharge untreated or inadequatelyy treated
wastes to the Harbor or Lake waters, 01l and gascline wastes, as
well as garbage and sewage from onboaru cooking and toilet facilities,
are the major potential sources of pcllution., The State of Michigan
has recently adopted rules and regulaticns to contrel polluticn from

this socurce,

7

Dredging

Maintenance dredging is done by the U. S. Army Corps of
Engineers to maintain authorized navigation depths in Grand Haven
Harbor. Dredged materials are disposed of in the deep waters of
Lake Michigan,

in the botlonm deyosits
cllutional material to
tes an additional zone

Water quality surveys made in 1967 by the FJ/PCA showed
significant evidence of poilution material
of Grand Haven Harbor, Transfer of this po
Lake Michigan via the dredging process crea
of pollution in the Lake,

Department of the Army and uhe Depar*ﬁeut of tne I terior agr
a program and plan for attacking the protlem of the dispositi
polluted material dredged from harbors in the Great Lakes. I
agreed that, in order to maintain navigaticn, the Corp

would proceed with dredging in calendar year 1%57 c¢cn
harbor projects in the Great lakes. The Corps also i
year pilot program early in 1967 to develop alternati

rmiethods which weuld lead to a rermanent plan of action.



Scurces of Phosphorus .

Transport to Streams ard Lakes fron
Rural lands

The amount of
runoff, in the Grand
on eight pilet walershe
310,0C0 pounds annually ¢
fﬁ*ersheﬂ A¢Lnoxgu

tlllZCTT, quantities

o}uamh d are rezsonrabl

Domestic sewage is relatively rich in phosphorus compounds.
Most of this phosphorus cemes from human excreta and synthetic
detergents, The amount of phosphorus released by human metabcelic
processes is a funchtion of protein intake and for the aversge person
in the United States, this release is considered to be abeul 1.5
grams per day. OSynthetic detergent formulaticns contzain ¢ar{e
amounts of phosphorus, It is estimated that 2.5 grams of pho phcrus

L4
rer capita-day are discharged to sewer systems as a result of the
use of synthetic detergents,

When the abcve per capita figures for phosphorus from human
excreta and detergents are expanded to cover the entire sewered
population of the Grand River Rasin the guantity beccmes qguite
-large. Data from waste inventories show that 540,000 people are
served by sewer systems in the Basin, It is estimated that 2 tcial
of approximately 1,100,0C0 pounds of soiuble phosphorus frem hunans
and detergents are discharged to the waters of the Basin each year,

Tributary Mouth Sampling

In addition to the land runoff sampling from the eight
small subbasins discussed above, samplirg stations were established
at the mouth of the Grand River, These stations were sampled in-

a
termittently for one year during the same period in which the land

runoff stations were sampled,

Sampling at the mouth made it possible tc estimate the
total phosphorus load reaching lake Michigan from the Grand River,
It was determined that a total of approximately 700,000 pournds of
phospherus is discharged to the Lake annually. This is 1LS of the

total phosphorus input to the lake and is therefcre a significance
source of this critical pollutant,



Municipal Waste Treatment Necds”

The immediate goal i“ eatn municipal wastes is
the provision of tioclogica ary) tment at each waste
treatiment plant, uuch **ea tre mun considered adequate
in terms of present te is n= s especially ircortant
in those areas whers is ke giver to low-flow
avgnentation teo assi sf in ﬁgiutain'ng Wa guality standards, Aug-
mentation cannot te considered a: 2ubs te fo condary trezt-
ment, adeguate effluent dis : i p 1 to be =
necessity in the G i gaticnal
use of the receiving vaterf T s 0 presoent

need t2 increcse total phos rhﬁrﬂs roncy
recomnended by the Four Siste~Federal nfo

the Polluticn of Lake Michigen and its Trit Lary Basin.
There are 47 municipal sewerage
£ these, 20 provide seconda blOlOFlCul vaste treat-
ment. M n*c~1dl waste treairont constr uction needs for the mejo
tieg of th Gwavﬁ River Pasin are shown on Tatle 5—¢. lhese

re based on waste flow and waste lcad prejections to the

Industrial Waste Treatnent Veeds

Minimus treatment needs for major industries with separate
outfalls are listed in Table 5-5, In develcping this list it was
considered that the equivalent of sccondary waste treatrent ss
described in the preceding secticn would bte the minimum degree of
treatment required,

Conbined Sewer Cverflow Conircl

The need for solutions to the prcblem
from combined sewer svsterns is pressing ard is raceivinﬁ Tueh
current attention. The Vater Quality Act of 1905 estatlished a
four-year program of grants and contract authority to dermonstrate
new or improved metheds to eradicate the problems of combined sewer
overflows

r

While economically feasible methods fer solving the prcblems
are being developed, existing combined sewer systems shculd be
patrolled and overflow regulating structures shculd be adjusted
convey the maximum practicable amount of comtined flews to and

through waste treaiment facilities. COCombined sewers should e pro-
hibited in all newly develop=d urban areas and shculd te separated

in coordination with urban renewal projects,

5-6
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Plant Cperaticn

Proper plant operation rwust follow proper plant design in
order to efficierntly reach the geosls of water pollution control,
The imporiance and value of prcper plant orer tlon must te en-
pnaswzc” at 811 levels of public autherity, Effective cperation

an ba encouvraged by means ¢f a routine irspﬂctlon DrOgran.,
Inwpectln ducted by the appropriate State agencies
on at leas for the small and mediun-sized plants,

and at le , Di-annuslly for the larger pldnts.

o
L o

The ¥ichigan Department of Health, ninisters a mandatory
sewage LTDEtKDﬁb plart operators! co“thAcati on prcgram, oOState-
sponssred oporator training ;“cprem' are also a useful tool for
elevuulnp the level of overall vlant performance, Today, with
increasing activity in the rield of water pollution cortrol at the
Federal, State and lccal levels, operaztor treining courses should
te corducted st least arnnually. The lMichigan program, consisting
of arnual training cn a regicnal taslis, conpares favorably with
the training programs sponsored by other states.

Fernthly o“crutlon reports should centinue to be submitted
to the nlch¢gan water Resources Commission from each municipal and
industrial waste treatment facility, These reports should contain
sufficient information to describe waste treatment efficiency and
the qu¢“4tv and quaritily of the effluent discharged to the walers
of the Tasin,

Vonitoring

The maintenance of desirable water quality on a continuing
btasis calls for a routine monitoring program covering the signifi-
cant water quality parameters at strategic points,

The overall monitoring program should te geared to provide
an adeguate picture of all wastes being discharged to the waters of
the Basin and adjacent waters of Lake Michigan and serve to indicate
trends in water quality or the need for additional water quality
improverenrt measures.,

As part of an overall monitoring program efforts are needed
to assess the potential problems associated with agricultural
practices in the Grand River Basin., There is a lack of reliable
information concerning land use practices and the quantities of
pesticides and fertilizers applied within the Basin., Reliable
data cencerning application rates on a yearly basis in each county
~would be very helpful in identifying potential water quality prob-
lem areas.

>=17



State ater Follution Contrel FProgram

The Federzl Water Polluticn Cecntrol 4ct recognizes the pri-
mary responsitility of the States in the control and prevention of
water pollution., The effectiveness of a State program, however, 1is
dependent upon adsquate funds erd perscrnel with which to accomplish

this nission.

The State of Michigan
the control of water polluticn
However, even though much rhas heon acet

p ] tan
controlling conditions, much remains

Publie adminisbrotion Sorvice prevare
Public Health Servics cercsrining the
State programs, This repori ccntain

in evaluating the adequacy of State

This report sr;gests a ninimen total sta
a desirable total stafi level of i71.

In view of the water pcllution contrel problems still exist-
ing in the Bosin consideration should te given to an acceleratsd
prograi: to ratch the needs for clean water for all legitimate uses,
An accelerated State water pcllution control progrem utilizing
fully the resources and program cf the Federal Vlater Pollution
Control aAdministration will ensurc the earliest possible accemplish-
ment of our common gosl - more effec31v~ use of our waler resources,

Based on consideration of the location
and irdustrial waste discharges in the Grand

quantitative and qualitative characteristics o
two reaches of the main stem of the Grand Five
Lansing were seclected for waste essimilation 5tud

Waste assimilation studies were corducted to deterrine the
total streamflow required to meet a range of water guality goals
in the Grand River below Jackson and Lansing., Durirng 1944 intensive
stream investigations weres ccnducted con these reaches during lay,
July and October,

A computer program was utilized to develop a mathe
model which reproduced the stream cconditions observed
intensive sampling periods. Using projected flow and
for the waste inputs within the study reaches of the
model was used to compute the total streamflows re%ulrcd for
regulatlon for water quality control, It has besn assuned that a
90% BOD5 removal will te provided bx.1980 and-a-55%-EEBs-removal

wnﬂ&—be_p¥9¥&éaé—¥v—?62“ for toth municipal and industrial vasts
discharges -

5-8



The State of liichigan has set a rinimun stendard of L,O ng/l

The mﬁihue“u.ue

of dissolved oxygen below both Lansing ard Jacvson.

of this standard for dissclved oxygen in coenjuction with ine cther
vater quality standards listed in Sectien 3 will assure the atsence
of nuisance odor conditiors; permit recrezticnal use invclving
partial body contacht; support pollutisn tolerant fish & S

and other aguatic life; and in oeﬂcra?, r

enjoyment of clearn sur . ;
tain the reguired DO level are showr by ron
The es
a DO CJﬂf"‘-‘"\*f
1980 and 103
guired ﬁo EN
to 17’60 <
due to th

The ability of existing streamfliows to meet the akove derands
can te assessed Yy comparing the estixated naxinum reguired fiows in
1980 and 202C with the 7 day once-in-1C-year low flews as shown in
Teble 2-2, The corparison indicuies that exdsting low flows will

i
not be adeguate to assimilate ithe treated waste discharges at
Jackson and Lansipng in 1980 and 2020, Thus, it is concluded t
some combinalicristreantlow regu*atlon and advanced waste trea t,
beyond 9ff> BODs removal, will re required to achieve the water quality
goal of L mg/1 DD below Jackson and telow lansirng,
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SECTION 6

ALTERUATIVES

General

Benefits to te derived from water supply and water quality
control are determined on the basis of the least costly alternate
single-purpose project which would provide an adequate water supply
or result in meeting a given water quality level. Alternatives
considered in the case of water supply include storzge reservoirs
in the Grand River Basin itself, transportation of water from out-
side the Basin and expansion of existing well supplies., Water
guality control alternatives include storage reservoirs in the
Grand River Basin itself, transportation of water from outside the
Basin and higher degrees of waste treatment.

Reservoir Sites

Approximetely 75 possitle Grand River Basin reserveit sites
have been identified by the U, S. Army Corps of Engineers, These
sites have teen depicted by means of colored overlays on ifichigan
Department of Conservation County mans, A set of these overlay
maps was used to obtain pertinent information, such as the loca-
tion, storage veclume and drainage area of each of the proposed sites.
This infermation permitted tentative selecticns of reservcir sites
which could be used for the purpose cf water supply storage fer
water quality control to serve the control areas previously outlined.
At the writing of this appendix no final decision had been made as
to which reservoir projects would actually bte constructed,

Possitle reservoir sites are shown schematically on Figure 6-1
and described in Tables é-1 and 6-2, These possible sites were se-
lected from the overlay maps on the basis of size and location., 1In
estimating the storage that could be obtained for the purposes of
water supply or water quality control, the average annual flow was
utilized. A factor of 0.7 cfs per square mile (lansing Gage) was
used to estimate the average discharge at the various sites, If
the estimated average annual volume of flow was less than the storage
available at a site then the lower volume figure was used to deter-
mine the storage available for water supply or water quality control,

VWater Supoly

Data on municipal and municipally supplied industrial water
use was presented in Section 3, Based on projected water needs
givern in that section and comments obtained from the U. S, Geological
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v

Survey, it appears that ground scorces of ramlcipll waler Supnly
will beccme insufficient to meet the dorands of 2020 the water
demand at that city will reacn alout 12C rgd., Sorme 90 mgd cf this
amount will be supplied from groind witer scurces. Considering a
single-rurpose reservoir as uprly 2, 2

4w
5
ot
e
3

d\
jo3

storage voluse of approximatel
to avgment the well supplr.
storage losses and is ove
quality control wihich are d

4

Development of the Williarsion aits cn the Eed Cedar River

as & singlﬁ nurpese water supply reservoir would cost erzproximutely
ve to cemstruction of & ressrvelr as dsscribed
ain water from cne of the Great lLares, i.e.,
or Lake Huron, A coernestion with Lake Michigan
struction of a €0 inch diancter pipelire 30 miles
ing stations. The censtruction of such a project

o CCO,000, This is tased on a cost of $40 per
lineal foot of pipe and $52,000 per pumping station.

Water Jualitw

Flow requirements given in Table 5-6 were used to deterﬁ:ne
the storage volume needs for water quality contrel in the Grand
River, It should be noted here that these flow requirerents wvere
deterninad by meazns cof a matheratical riedel which among cther things
was based upon existing stream gecmetry, i.e.,, existing depihs and
widths,

Jackson

Approximately 108,0C0 acre feet of storage will te
by 1980 to meet water guality nceds in the Grard Liver telow
As can be seen from Table 6-1 this is ccnsideratly greater than the
storage available in the CGrand River Rasin atove Jackson. Although
16,000 acre feet could tre used for water quality sterage if all
available storage were devoted to this s
treatment, resulting in an effluent whi

c
appears bo te the most feasible alternat

h is esse ‘*al’v stable
ive

k1

The method of treatment considered here for both Jackson and

Lansing consists of chemical ccagulation arnd sedimentax

300 mg/1 of hydrated lime and 50 n ~/1 of ferrous suwlfale pl

tion through sand at 4 gallons per minute per sguare foot plus

aeration of the firal effluent and pH adjustment bvefore final d
¢

charge. This degree of treatment would provide about 93 percen
reduction in EOD anrd would te utilized during pericds of low sbresw
flow when needed to maintzin the reguired 4 mg/l o s

in the river,
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It is interesting to note that the City of Jackson has pro-
ceeded on its own initiative with encouragement from the Michigan
VWater Resources Commission to study treatment metbods to further
reduce oxygen-demand in their present activated sludge effiuent,
Jackson has received a Demonstration Grant from the Feder al Vater
Pollution Control Administration to aid in carrying con this study.

The alternative of impcrting water from the Great Lakes for
augmentatior is not considered advisable., This is due to the fact
that local interests have already recognized the need for higher
degrees of treatment and are working toward that end. Further, it
is the Federal VWater Pollution Control Administration's opinion that
the importation of high guality water for the primary purpose of
diluting waste treatment plant effluents is not in best interests
cf the general public in this instance,

Lansing

Storage requirements for water quality control below lansing
are approximately /6,000 acre feet in the period up to 1980 and an
additional 7#50C0 acre feet in the psriod 1980 to 2000. In the
peried 2000 to 2020, an additional 184,000 acre feet would be re-
quired, This assumes a 90% reduction of BCDs in the untreated raw
wastesbx21980-and—a-95% reduction-by 2026+ It appears thai suffi-
cient storage and flows in the Grand River Basin are available to
meet the storage demands up to 1980. Neetlxb the need for the 1980
to 2020 period may be irpracticable, since a large percentage of
the storage available above Lansing would be needed for this single-
burpose (See Figure 6-1 and Tables 6-2 and 6-3). The cost of pro-
viding the required storage would be approximately $46,000,000,

Because this method of solving the water quality protlens
below lansing is prorably unacceptable, advanced waste treatment
has been evaluated as an alternative means cof meeting water quality
standards,

Sumnmary -
The annual costs of each of the alternative methods of

meeting the water supply and water quality problems of the Grand
River Basin are shown in Table 6-3,
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