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SUMI{ARY

Background

.

7

Appendix G, "Water Use and Stream Water Quality' has teen
prepared pursuant to a request by the U, S. Army Corps of Engineers
in a letter dated May 22, 1963, Appendix G is cne of several simi-
lar docurnents to te prepared by a variety of agencies who are
particirating in a "Comprehensive Planning Study of the Grand River
Basin, XMichigan." The study, under the chairmanship of the U. S.
Army Corps of Engineers District, Detroit, lMichigan deals with the
best use of the water and related land resources of the Grand River
Basin,

Pollution in the Grand River

The waters of the Grand River are degraded in gquality par-
ticularly telow Jackscn and Lansing, and at its mouth near Grand
Haven., This degradation in quality is evidenced ty low dissolved
oxygen levels, and other tiological, chemical, micrcbiclogical and

physical parameters analyzed by both Federal and stazte polluticn
control agencies,
Pollution of the waters cof the Grand River is further evidenced
by the impairment of water uses, et g bartial tody contact
recreation is potentially hazardous due tc high coliform tacteria arnd .
fecal streptoccccus tacterial densities telow Jackseon, Lansing emd—2h Gra’
& wAGrand Haven, The fishery of certain secters of the Grand 2ived is T
, harmed by low dissclved oxygen levels and high strezz temperziures.
Esthetic enjerment is impaired by the unsightly aprezrance c¢f the
Grand river at Jackson and certain other arsas,
Sources of Pollutien
Yunicipal waste treatrent planis of the Grand Fiver Zzsin serve
a pepulation (19%2) of 540,070, The coubined effluvents “rem these
nunicipal treatnment facilities dischargs a total of 17,000 pounds of
5-day biochemical oxygen demand (ECD3) daily to the waters of the
Grand Piver Rasin, These wastes ars zguivalent in cxrgen-consuming
power tc the untreated wastes cf over 100,CCC perscrns, Cther municipal
waste scurces include the overilows frcn combined sswer systens,
Industrial wastes discharging directly to the waters cof the
Grand Ziver fasin put an additiopal 21,030 pounds of ICDg into the
streams dailr, These wastes are eguivalent in oxrgsn-consuming nower
to the untreated wastes of over 126,000 perscns,

| ad



In addition to the organic waste lcad discharged from in-
dustries and municipalities, thermal discharges also have a significant
bearing on water quality. For example, cooling water discharges frem
steam electric generating stations at Lansing produce adverse eflects
on desiratle water uses, )

Future Ceonditicns

Growth projections indicate that the 1940 Grand River Basin
population c¢f 949,000 may increase more than two-fold bty 2020.
Industrial activity is expected tc doutle by 1920 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 ard 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) ty 2020,
By comparison, the present estimrated waste load received by all
municipal sewerage systems of the Grand River Easin 1is approximately
5,0,000 PE,

Needed Vater Juality Improverent Measures

presently neseded
iallv shewn in
atmert for all major
1t for all significant

A numbter of pollution control measures
in the Grand River 3asin, These measures, par
Tables 5-4 and 5-5, include seccndary waste tr
municipal waste sources and equivalent treatme
industrial waste sources.
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Estimates have teen made of the streamflows required to
supplement tasic wastewater treatment in maintaing estatlished water
quality standards, in the reaches of the Grand River at and immediately
downstream from the cities of Jackson and Lansing., These estirated
flows, for projected ccnditions of the years 1980 and 2020, are given
in Tabtle 5-6, The plan fermulaticn appendix will present single pur-
pose and multipurpcse reservoir plans to provide all or part of this
flow, :

At Jackson, which is located near the headwaters of the river
system, the required flcws exceed the maximunm physical supply of
water obtainable from the river, Therefore, some form of advanced
waste treatment will be reguired, and the city of Jackscn is already
taking steps to provide it. Should cne or more multipurpose reser-
voirs in the Jackscn area prove feasible, allccation of storage space
for low-flow augnmentation could te a valuatle supplement to advarced
waste treaiment., Importation of water to the Jackscn area is a
possibility, However, unless water imported fer low-Ilow augmentation
is part of a total quantity brought in for severdl purpcses, the ccsts
of transporting water from one of the Great Lakes to Jackson for this
purpcse alone would bte greater than the cost of providing a dezree of
treatment high encugh to elirinate any need for supplenental streamflews,

At lansing, where the Grand River is rmuch larger than it
is above Jackson, there is a more favoratle cpportunity for seeking

least-co3t comtinations of wastewater treatment and lew-flow
augmentation,

A surmary of alternatives for water gquality centrol, and
associated costs adjusted to a common tirme tase for comparison, is
given in Tatle 6-3,

The tenefits of achieving and maintaining nigh qualiiy water
in the Grand River Basin will te widespread znd far-reachinz, even
though not all of these tenslits are suscepiitle of measurerent in
monetary values., lorecver, it is presumed that the prccedures, includ-
ing putlic hearings, through which Michigants water guality standards
were estabtlished, justify the premise that thre people in ihe Zasin
consider achievement of these quality standaxds to te fustified and
worth what it will ccst., On that premise arnd for purposes ¢f tenefit-
cost analysis in any multipurrose reserveir projects teinz considered
as part of the comprehensive plan for Grand Ziver Zasin, btenefits
cf storage for water quality ccntreol are ccrnsidered to te at least 25
ruch as the cost cof the least costly alternative to such stcrage, ‘4s
shown in Table 6-3, this is 333C,0CC per year at Jacksen and $430,000

per yvear at Lansing
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Needed Water Supvly Measures

It has teen estimated that by 2020 Lansing, Michigan will ~
require 118 mgd for municipal and industrial water supply.
Lansing, Michigan ground water supply will te insufficient bty
about 28 mgd. This insufficiency can te made up by reservoir
storage. An alterrative to this storage would be to obtain water
for this purpcse from one of the Great Lakes,

iv



SECTION 1

INTRODUCTION

Authorization

The Secretary of Health, Education, ard Velfare was informed
by the Secretars of the Army in a letter dated Decerter 4, 1962 of
the corprehensive water and related land rescurce investigations to
be conducted in the Grand River Basin, Michigan. In response the
Secretary of the Department of Health, ZTducation and lielfare
appointed a representative and arn alternate to the Cccrdinating
Committee of the Grand River Basin Comprehensive Study by a letter
dated Decembter 20, 1952, The District Engineer U. S. Armay Engineer
District, Dotr01u, Michigan in a letter dated May 22, 1963 sp2cifi-
cally reQJested the assistance of the Dera“bmbnt of HEaltn, Zducation,
and ‘Jelfare, The Department was requested to study and to prepare a
report concerning the water supplv and wastewater dispcsal aspects
in the Grand River Basin, lichigan,

The water supply portion of this study was made in accordance
with the Memorandum of Agveeﬁeﬂt dated lcven er Ly 1958, between
the epartment cf the Army and the De*artwv‘o c Healih, zducaticn,
and Welfare relative to the “ater Supply act of 1953, as arended
(L3 U.S.C. 30Ct), The water qqality centrol aspecus are corsidered
under authorit: of the Federzl “/ater Polluticn Control ict, 2as
amended (33 U.S.C. Léé et,seg.). Resrcnsitrilitv for these zactivities
was transferred from the Departimsnt of Health, Zducation, arnd llelfare
toc the Department of the Interior by Zecrganizatien Flan o, 2 of
1966, effective lar 10, 194¢.

Furpese zrnd Scove

This report presents an acticn prcgran of water poliubion
control geared to provide high quality waters in the Grand Fiver
Basin, lichigan through atatement of existing pollution, and to
provide centinuing control cf vollutiorn through acticns scheduled
in anticipation of future protlems, Tris rerort and resulting pro-
gram have tesen developed frem informaticn cn present water qualityz,
water uses and trends in water usage, rresent and anticipated future
waste lcads, the existirg and profected pepulaticn and econcomic
growth, and other relevant facis,



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
Lake Michigan at the mcuth of the Grand River are also ccnsidered,
as well as the effects of Grand River discharge on lake Michigan as
a whole, WVater quality problems of inland lakes are not covered,

Acknowledoments

The study was facilitated by the cooperation and assistance
of the following Federal, state and local agencles, Their help is
greatfully acknowledged.

1. U. S. Army Engineer District, Detroit, Michigan

2. U. S. Department of the Interior

Bureau of Cormercial Fisheriers

Bureau of Cutdoor Recreation .
Bureau of Sport Fisheries and Wildlife
Geological Survey

3. U. S. Department of Commerce

Weather Bureau
Office of Business Econocmics

L, U. S, Department of Agriculture
So0il Conservation Service

5. State of Michigan

! S f Natoral N

Water Resocurces Ccmmission, /M- ., s wen
Department of Putlic Health

6. Grand River Watershed Ccuncil
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SECTION 2

DESCRIPTION CF AREA

Location '

The Grand River Basin is located in the south-central part
of the lower peninsula of Michigan. The Basin ccntains a drainage
area of 5572 square miles., It is approximately 135 miles long and
70 miles at its maximum upstream width,

Hydrology

The Grand River originates in the northeast corner of
Hillsdale Ccunty some 15 miles south of Jackson, Michigan, Six
major tritutaries are the principal contributors to runoff in the
Basin, The Flat, Rogue and Maple Rivers enter the main strezm frcm
the north, the Thornapple River from the south, and the Ilcokingglass
and Cedar Rivers from the east, These six st”eada tegether with the
Portage River near Jackson ccmprise a total of scme 3,200 sguare
miles of drairage area, The remaining drainage area is accounted
for bty about 30 minor tributary creeks, ranging in size from 65
square niles down to 2 square miles,

Table 2-1
Drainage Areas -~ Grand River Zasin

Drairage Area
River (Sguare “3les)
Portage 186
Cedar 463
I@oklngg¢ass 312
‘aple 775
Flat . 562
Thornapple L5
Rogue 255
Other Trivutaries 2,171,

Grand River Total © 5,572

S+realf7 ws at specific gage lccations are given in
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Topographv and Soils

The surface of the Basin 1s covered with glacial depcsits
with bedrock ocutcropping at only two or three locations, The
glacial debris consists primarily of sands and gravels on the
términal moraines, the outwash plains and the tlil plains. Clay,
fine sand, silt and finely ground lime are found in the old
glacial lake beds, The loamy sands, clays and mucx soils are
prominent throuououf the valley ard tecause of their fertility
and favoratle texture, produce hlgh vields of crops.

Climate

The average annual temperature in the watershed is atout
L9°F, lMean monthly temperatures range from a low of aporoximately
25°F in January to 72°r in July. lMean monthly precipitation ranges
from a low olyifgilnchea 1n1ﬂggewbe* to a high ofy<r inches in <dums, Mc.,
with an average annual p“eclmltauloq of 32.9 inchies GFi—

togn -
L A e =
2

Population

The Grand River Basin had a 1960 population of atout $50,000,
This estimate is tased cn ar analysis cf basin population by minor
c¢ivil sutdivisions. The population of the Zasin - has grown at a
faster rate than the liation since 1940, increasing tz more than
300,000 in that p rlod In 1960, 67 percent of the Easin's ropula-
tion was mu“1c1pa . The majer cities in tnv ?asin iqc¢uae. Gr
Rapids (173,3C0), lansing (wo ,8C0), Jac

(45,800). Aakla 2-3 shows the 19éu tosal rd munic ipal ropulation
of the Rasin and the projected pcpulations for the vears 193C and
2020,
Tabtle 2-3
. Present and Proje cted Pcpulations
Grand miver Basin
1960 1980 2020
Total Municipal Total Municipal Tctal funicival
§50,000 610,GC0 1,300,060 GL0,CcCO  2,3C0,0C0 2,000,000
Eccnomyr

The Grand River includes all or major rarts cf eleven llchigan
Counties,(Rarry, Clinton, Eaten, G“aulOb, Ingham, Jenia, Jackscn,
Kent, liontcalm, Ottawa and b‘llzas ce), Marnufacturirg is the pre-
domirant eccrnemic activity in this eleven ccunty area wi a



(L)

the Basin. “In 1963, value added by manufacture totalled $1.7
tillion., Major industries in the area include transportaticn
equipment, farricated metals and furniture and fixtures., Table

2-l, shows trends in value added and maruxacturLNS eﬂplovment. Manu--
facturing employment has increased to over 150,000 in 1966

Table 2-4
Value Added by Manufacture

(In 1957-1959 Constant Dollars) and Manufacturing
Emplovment for the Eleven County Area

1947 195/ 1958 1963
VAM($1000s) 81,0,000 1,250,000 1,140,000 1,680,0C0
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 ty the year 2C20,

Agriculture is diversified in the Basin with dairying, live-
stock raising and cash grain farming, all relatively important.
Latest estimates indicate there are avcut 3C0,CCC cattle and calves
in the basin,

2--2



SECTICN 3

WATER USES AND WATZER QUALITY REQUIREIEIITS

Water Qualitr Standards

Water quality standards relevant to this study are: 1) the
State-Federal standards for Lake liichigan, which 1s an interstate
body of water, established pursuant tc the Federal VWater Pclluticn
Control Act; and 2) standards establi sked =~ the State of Michigan
for the 1n,rastate Grand River and its trilutaries (5). Vhile
formal approval of the latter ty the Federal goverrment is not man-
datory, they are accepted by nmutual agreement as defining the
objectives of a water quality control progran fcr purposes of this
study. Apo___cablp intrastate standards as prcmulgated ty the
Michigan water Rescurces Commissicn are set forth telow,

o

Water Supply

(1) A1l esisting public water oupplv intakes in normal daily use
will be protected for Domestic ‘“ater Supnly at the point of intake,
The following waters will be protected for Demestic Vater Surply:

Grand River at Grand Rapids-
Rogue River at Rockford

(2) A1l public waters will te protected for Industrial Water
Supply.
Recreaticn
(1) A11 ratvral lares will te protecied Zor Teial Zciv Jcrmtact,
The follpﬁlng impecurdments will te protected for Tetal Zcd--
Water Impcunded
X or Used for Total Area 1o

Nare i Bodv Ceontact County bte Protected

Ada lake Thoernapple River Kent From head of Ada Jan

Cascade lake Thornapple River Kent Upstream tc headwate
of Cascade Lake (L3t}
Street).

Fallasberg Dam  Flat River Kernt -

Grand River Grand River Ottawa Eastmanville dowm-
stream to 1&Cth Ave,

Grand River Grand River Kent “lalu¢1e‘a Rcad bridge

vt a4 Ve ranm
CwWNITr22n L0 .0owWe



Water Impounded

or Used for Total Area to
Name Bodv Contact County be Protected
Ionia Recreation TN, R3W, Mi 1/L
Area Sessions Creek Ionia Sec. 3 downstream
o to dam,
Lake Geneva Lookingglass River Clinton -
(not impounded)
Lake Leinn Grand River fHillsdale -
Lake Victoria Alder Creek Clinton -
Manitoon Lake Unnamed Creek Shiawassee -
Mooret's Park
Impoundnent Grand River Ingham Waverly Rd. dowmstrean
tc dam,
Sleepy Hollow
Reservoir Maple River Clinton Jason Rd. dowrstream
A to dam,
Springtrook
Lake Springbrook Ck, Shiawassee -
Thornapple lLake Thornapple River Barry -
Ylebter Danm
Impoundnment Grand River Goodwin Rd. dovmstream 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 suitatle for this use through rercval of these
hazards the waters will te recconsidered for total tedy contact use,

(2) 411 purlic waters will te protected for

Fish, Wildlife and Cther aguatic Life

All waters desigrated under itr=s authority of P.a, 26 of 1657
by the Director of the Michigan Depariment of Conservation will te
protected for Intclerant Fish, cold water svacies, (trout)

The Grand Hiver will be protected for anadrcomous fish
nigration from its mouth upstream to thz 6éth Avenue dam at Crand Rapids,

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

rn Zaillroad bridge in
eam to confluence with

3-2 .



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

Grand River - Moore's Park dam downstream to upper danm
in Grand Ledge.

Plastic 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.

A i ultural

A1l public waters will be protected for Agricultural.

The above designated uses are rot intended to be applicable
to drainage ditches. However, Act 2L5 of the Public Acts of 1929,
as amended, prohibits unlawful pollution of any waters of the State
of Michigan,

It has been and continuves to te 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
drainage 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 desigrizted use.
However, it is intended that the water gquality for a designated use
te maintained except in those instances where tecause of natural con-
ditions the quality is lcwered.

The water quality standards for the designated use arsas
shall nct applv during periods of authorized dradging for navigziieon
purpcses and during such pericds of tirme when the after-effects c?
dredging degrade water gquality in areas affected by dredging. (Vater
quality otardard for the designated use shall apply in areas utilized
for the disposal of spcil from dredeing cperation,)

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

The use designations adopted by the Ceommission are in all cases
miniral and are not to te interpreted as a license to cause injuries
declared to be unlawful by Act 245, P.A. 1929, as amen , or to do
any other unlawful act. "The Tolerant rish, warn-water species use
designation will apply only until January, 1674, bty which tire the
waste disposal situaticns inveolved are to have teen pﬁaced telere the
Water lescurces Ccmmissicon fo. critical reconsideration, with a view
teward tre application of higher qualitr use designaticns,”



WE ETFECTIVE AZLL 0T BE LOWEPZD 1% QUALLITY BY PITICH OF To2
Sy TINELL DEMONSTRATED T) Tw-%

COMMISSIN AND T

MOAND T

T MITAIGN WATE? 2L
ALITY WITL WOT BECCMD INMJUTIOUS TO T £ @
STAL, IMDUSTRIAL, ACRICLLTUPAL, RECREA

TABLE 3-1

e US T TPE VALUE OR UTILITY OF RIPADIAN LANDS

{, ATJATIC LI®Z OR PLANTS, TR THI GROWATH QR PROPAZATION 8E P-

VALUE OF FIS¥ 233 GAME MAY BE DISTOOYED QR IMPAIRED, AM SUCH b W A T E F)
A

R

AGATNST PUELTC TNTEREST IN VIEW OF THE EXISTING CONDITION
WATER WHICH C2ES NIT MEET TH. STANDARDS WILL BE [¥P2J.ED T) WEET THE ST

I 2 3 4
{  COLIFORM DISSOLVED SUSPENDED , RESIDUES TOXIC 8
GROUP OXYGEN COLLOIDAL & | (pebris ond DELETERIOUS

(Organisms /100 m! (mg /1) SETTLEABLE | material of | SUBSTANCES
rgonisms mét. u ur
e WP ) MATERIALS and oils )

$

T Ny AR P k3 = = L IR G W i iy
SO RRRIEE TSNS R I AT Y

i “he ~onthly gecretric averaze

HATER_\ SUPPLY ilsnaiz ror excesd 5200 nor s~al:

2% of tre sa~pies exa~inel

- axze21 5000, nor exce=i 27,000
(” DOMESTIC 1n Tore than 5% of the sa~:les.

desizr2tel .5

Such as drinking,”
cutinary and
food procassing.

- - wm wm e e ] e m e G e e e (e e e e o e e [ o ve e e e ca] e e e A e e -

The gacmetric average cf any

series of 10 consecutive

(2) INDUSTRIAL sa~oles shall not exceed 5070
———— nsr stall 20% of the sa-ples qua~rit.es s.

exa=ired exceed 17,000 T to interSars it

Such as fezal zoliform gec-etric desirrate?l .se. R

COO“DQ ongd averase for the sa~e 17 con-

N sec.tive samples shall nct
manufocturing ¢ jexceez 1002,
process. 5

o e e - e e
slo ehfestiimar
IMNaTral vurs

color, or de-

oy

sent at ail zires in
icient 7.antities tc
svent n.isa~ce.

The georetric averige of any

RECREATION
nor shall 20% of

{1) TOTAL BODY 4 exa"%ned exceed S
CONTACT E feca;-:cnforn zei
———— e raze for the sa

Such a3 gwlmminqy )J'_we samples s

water-skiing and exzeel 100.

n~diving. R

(2) PARTIAL BODY

CONTACT

1l onot

o - — - o wmn oo e | - S - — - e Gwe -

nor seall 20% of the sa—ples
exanired exceed 10,0CC. The
€ecal zollforn georat

1
2

Such as fishing,
hunting, trapping,
and boating.

a erage for the sa~e 17 zon-
3 e samoles shall -ot

s W e e ram m a
s aien

oy

FISH, WILDLIFE
AND OTHER
AQUATIC LIFE

Such ¢3 growth
and propagation.

not less thar

{carp, bu
Taily o
rcr shall a=v

£ 10 ceon

A T A T

-85 O
tas

AGRICULTURAL

s~all 20% of T~
21 excesa 12,
coliform ges~e

2 Sor the s3av2 L

it zreat
cc-all be
‘values,

Such at livestock
watering, irriga—
tion ¢nd
spraying.

Y TPy € v
3
o
o+
.
®
w
@
I
1
w
3
I
o
)
w
g
-
P
v
|
"

COMMERCIAL -
AND OTHER
Such as rovigation,
hydroelectric and
steam qgenercted
efactric pewsr and | :
used not incladed .- i

L}

k




JUALITY

STANDARDS

TABLE 3-]

I3

(contin

TOTAL
DISSOLVED
SOLIDS

(mg/1)

shal
3 monthly average
sxceed 733 at an

k|

B

LY
'
LRENCRY

8

TASTE & ODOR
PRODUCING
SUBSTANCES

7
NUTRIENTS

Phosphorus ,
ammonia, ni-—
trates , and
sugars

S
TEMPERATURE

(°F)

(TN 5N R Sl A R RAUT L IS S SN 7

HYDROGEN
ION

H
RADIOACTIVE
MATERIALS

s g
SR oy el

ted to concentra-
L} less than those
ich are or may beccue

irjuric.s to tpe
esignated use.

» W WS e - em o e
.imited tc corcentra-
tions less tnar those
+aich are or Ta; seceie
jarisus <o the
lesigrnated use.

ar.=al

nezessary to
the stimulatio:

sources s
ted to the ext

o0

AR~ um -

EEVNEIRY

L

0o




Interstate Standards

Water quality control planning in the Grand River Basin nust
consider toth intratasin requirements and the effects of the Grand
River on Lake lichigan and downstream waters, Not only have inter-
state standards teen estatlished for Lake Hichigan, tut there is
an ongoing Federal-State enforcement action for the Lake’'and its
tributary tasin, Applicable provisions of the interstate standards
and their asscciated implementation plars, as well as initial and
sutsequent actions of conferses arnd the Secretary of the Interior
in the enforcement proceedings, are binding upon a water quality
control program for the Grend River Basin (6).

Present and Future Water Uses .

Municipal Vater Supply

In 1963 there were 54 communities in the Grand River Pasin
served by community water supply systems, These facilities served
an estimated population of 534,000 and supplied water at the
average rate of 89 million gallons per day (mgd). Of this total,
approximately L5 mgd were supplied for decmestic, public and commer-
cilal uses and 43 mgd were supplied for industrial use, Table 3-2
summarizes municipal water use data for the Grand River Basin,

TABIZ 3-2

Total Water Intake - lunicinal Water

Systems, Grand River Basin (1963)

Source Population Served Water Intexe(med)
Surface Vater 214,00C 35
Ground Vater 320,000 5L
534,0C0 89
Municipal water dermands’-for the major water service arezs
and projections to the years 1980 and 202C are presented in Tatle
ations of pepulatic
cted indust

3-3. The projections are tasad urcen cen=zider
growth, a“g1c1p€ted industrial exransicn
water use ef 1c*e ney.



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

Source of Population 1963 1980 2020
Service Area Waterist Served(194 ) Demand Derand  Demand
(MGD) (KGD)  (¥GD)

Grand Rapids® G,S,Lake

Michigan 252,000 LO.7 é8 131

& Grand R.
Lansing=* G 127,000 22,0 LO 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 L
Hastings G 7,320 0.8 1 3
Ionia G 6 700 1.0 2 3
St, Johns G 5 9Co 1.0 2 3
rand Ledge G 5,770 0.6 1 2
A1l Othrers - 7 58000 7.3 28 61
Rasin Total 534,000 39 165 360

* Includes Wyoming, Grandville, and East Grand HRapids
** Includes East Lansing and Lan ing Tewrship.
¥ 5 = surface water source, G = grcund wabter scurce,

Self-supplied Industrial Vater

Based on data prcvided ty the U. S. EZureau of the Census
in a special tabt u*at:c“ for the F.FCa, it has teen delermined that
tne major demani for self-supplied Industrial water in the Zasin
in the Grand rnplqs, lansing, and Jackscn areas as shown in
Table 3-L., Prcjections contained in Tatle 3-.L were developed
follewing ccnsideraticn of anticipated increases in Indusirizal cui=-
put and water use efficiency.

;o TABLE 3-L

Self-Suprlied Industrial Viater Demards
1959 and Frojecticns to 198C ard 202C

Service Area 1959 Demand(med)  192C Denard(rsd) 2020 Derarnd(med)

Grand Rapids 5 8 1L .
Lansing 2 3 6
Jackson 6 9 AVA



Recreation

The study area abounds with natural resources for water-
oriented cutdoor recreation. There are many lakes in the study area
which provide excellent recreaticnal potential. The eastern shore
of.Lake lMichigan around Grand Haven cffers a great cppertunity 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 availatle for most recreational
pursuits,

The Bureau of Outdoor Recreation has identified areas of
serious water recreation impairment due to water pollution (7). In
general, the impaired areas are the hartor wabter at Grand Haven, the
downstream end of the Portage River, and the Grand River belew
Jackson, lLansing, and Grand Rapids,

The State of Michigan has identified potential parks and
camp grounds 2nd is contemplating the ccnstruction cf reservoirs
for recreational purposes {7,3). The need to control water pollution
at all such facilities is pararount since such pollutiocn could well
jeopardize the very water uses for which the facilities are bteing
planned.

Irrigation

In the Upper Grand River Pasi
crops such as mint account for the g
gation, These are followed bty potatc
pickles, and melons, Non-agricultur

cemeteries, varx etc.) aCCOLntcd f 200 acres Irri-
gated in tlis vert of the Basin, The cverall resuits of Michigan
viater Resources Cernission irrigation surveys indica
were 23% more g at systens and 227 more acre
the Upoer Grand er £€0-%51 than th
1957-58 (€).
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In the Lower Grand River Basin t
about 35% of the agricultural irrigated
_bluebterries, flowers ard nurseries also
in irrigaticn, Of the estimated totzl of
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Fish and Aquatic Life

There are atout 260 miles of main stream channels in the
Upper Grand River Basin above Ionia, This includes the Grand,
Maple, ILookingglass, Cedar, and Portage Rivers., This system offers
many opportunities for fishing and duck hunting. A numter of
reserveirs at power dams furnish expanded fishing and hunting
opportunities (8).

In the Grand River Basin there are 12 State Game Project
Areas where putlic hunting and fishing oppcrtunities are provided,
Fishing opportunities exist at the Grand Haven State Park, Putlic
fishing sites are available at 48 lakes an streams in the Easin
with an area of about 2,100 acreas and frontage of aktout 21,£00 ft.
Cver 250,000 fish, 1nc1ua1ng trout, bass, pike and bluegills were
planted during 1962 in 10 counties within the Basir (11),

Wildlife and Stock Vatering

The 1959 agricultural water use for stock watering in the
Grand River Rasin was atout 3.5 mgd (10), Projections of this usage
indicate that the demand will increase 12 times by 198C. The use

of water for wildlife and stcck watering deces rct play a significant
role in the water supply protlemns of the Easirn,

Hydropowsr

As of 1965 there were 12 hydroelectric power plants in
the Rasin, with a total installed cav“viuy of 13,500 kilowatis (KJ
and a total average annual gener tion of L£,LCO megawatt hours
(18;H), Five of the plants are located on Thornapple Rlver, tiwo are
in

t

c

2

located on the Flat Hiver, cne is located on Spring
are located on the main stem of the Grand River Fiv

d

t

a

ek D Y

W

hydroelectric sites on the Grand River have becn i
Federal Power Ccrmissicn. The sites ars 7oc"t°d 2
Saranac, Portland, lcGee and Danby ard would ha
capacity of 18,7C0 KW and a total average an ual gereration of
65,400 “H (12). 3

(D3

The use of water for hydroele
considered to te a “,jor use in the
problems may develop from the o“ezat on c¢f such plants, p
below dams during cff-peak power derands when waler rel
drastically reduced, This can te sean in reviewling Tat



Commercial Shipping

Grand Haven is one of lake Michigan's major comrmercial hartors
currently handling in excess of 22 nmillion tons of commerce annually.
Harbor vessel traffic has averaged 2.9 million tons for the vericd
1955-64, while during 1964 the traffic was 2.6 million tons. The
harbor is located at the mouth of the Grand River, A shallow-draft
barge channel extends arout 15 miles up the Grand River serving com-
mercial sand and gravel deposits, located near the channel's upper
end (13).

Cooling %ater

As of 1965 the Federal Power Commission repcrted that there
are 14 thermal electric power plants in the Basin, Tatle 3-5 sum-
marizes data relating to capacity and ccoling water inteke, when
operating at capacity, at each cof the 10 steam plants, There are
also 4 interral combtustion plants in the Basin with an installed
capacityr of 28,800 KW.

TABLE  3-5 .

Water Intake-~Steam Power Plants
Grand River Z2esin

Installed Est. Cooling
Location Cavacitv{¥7) Water Intare(~zd)
Grand Haven 20,0C0 27
Grand Rarids 20,000 27
Grand Rapids ’ 4,050 6
Grand Rapids 1,250 2
lansing 81,500 » 110
Lansing 262,C00 353
East lansing 6,000 . 8
East Lansing 6,CCO . 8
Faton Rapids 1,250 2

The use of water for cocling purposes in steam power rlants
is considered to te significant in the stucdy area with a hign
level of such use at Ilansing., Most ccoling waters are returred io

(3 o
streams 12-13°F warmer than at intake, Strean teurera g
as §O°F have been recordad telow the power staticns at Lansing (14),

3-8



Waste Assimilation

Use of streams in the Grand River Basin for waste assindila-
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 L and 6.

Esthetics

The use of water for esthetic enjecyment is an intangible
benefit which is directly related to the availability of clean wzter.
It is a very imvortant factor in determining the recreational poten-
tial of the Grand River Basin. Camping, picnicking, and sightseeing
are more enjoyable when acconpanied ty pleasing lakes and streams of
high quality water. Pollution robs the water ¢f its esthetic value
for such water related activities, Since this Basin will be called
upon to provide recreation for many pecple living toth within and out-
side the Basin, it is very important that the waters of the arsa 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 econcnmic and scocial well
being of the area,



SECTICIH L

HTQMHATR%E&WYAWPMF”’

General

The informaticn and interpretations presented in this dis-
cussion are based on data collected by the GLIEB Project during its
water quality studies of the Lake MNichigan Pasin (1962-1944). The
GLIRB Project studies have been supplermented by data ottained 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 ncuth to determine average

annual loadings discharged to the Lake and water gquality variability,

The second consisted of intensive studies of two stream streiches
of the Grand River to determine the effect of organic wastes cn
stream oxygen resourceo. .

Grand River liouth Sarnlins

Physical and Chemical Findings R

During the peried from March 1943 throuch dApril 196k, the
GLIRB Project collected samples 2t the mouth of the Grard Ziver to
determire loadings of various substances teing carried 1h,o laxe
Michigan. The aralytical results of this
in Tatle L-1, _0OFf all the chemical para-e

nutrients, total) phosoherus and amrmornia nitrcgzen, are most I1lus-
trative of ﬂﬁe waste inputs discharged to lale llighiran by ths
Grand Hiver.},g

!

Considerinc all leke 1Zchican tritutaries, the Grand Hiver Is
one of the greatesy contribtutors of phosphorus and &grmmonia nitrogen
with inzuts of 1920 ard £97C pounds per day, respectively, In
general, the chemical parameiers for given streams in the lare
Michigan Basin follew definite patterns., In the Grand River phos-
phorus and ammernia nitrogen concentrations are high and a pattern
of high values 1s also seen for the other chemical parameters as
shown in Tarle L-1, The Grand River Is also cre of the majcr con-
trituters of dissolved sutstancas to the lake,

LY



Tarle L-1

Water Quality - Grand River at Mouth
‘March 1963 - April 1964

* Not Detected at

No, of Concentration(mg/1) Loadine
Paramster Samples Average | ¢ Rarge (1bs/year
- §$t(.‘
a \Jotal® X STt
" Phosphorus (P) 52 0,17 0.0L,-0.36 067060 -
Ammonia Fitrogen(IH3-1) 52 0.68 0.05-1.5  2,5L4,C00
Nitrate Nitrogen(N03-11) 51 0.72 0.0L=2,14
Crganic Nitrogen(Org-I) 52 0.77
Total Dissolved
Solids 51 350 275-570
Total Suspended . .
Solids Ll 2L 621,
Sulfates (SOA) 52 7L 56-100
Chlorides (C1) 52 L2 19-67
Silicon Dioxide (SiC2) - 52 5.3 2,5-17
Calciun (Ca) 52 72 51-£5
Vagnesiun (Mg) 52 26 16-30
Sodiun (Ya) . 52 28 7.1-L3
Potassiim (K) 52 2.8 2,1-3,9
Alkyl Benzene Sulfonate
(4BS) 52 0.28 0.11-C.7
Coprer (Cu) 52 0.1L
Cadmium (Cd) 52 *
Nickel (i) 52 0.CL
Zine (Zn) 52 *
Chromivm (Cr) 52 0.0L
lead (Pb) 52 C.11



The maximum phenol concentration on the eastern side of

Lake Michigan was 7.2 micrograms per liter (ug/l) close to the

uth of the Grand River, ECDg5 values as high as 8.6 mg/l were re-
corded near the mouth., An average total chromlum ccncentration of
0.0l mg/l was found at the mouth of the Grand River. This concen-
tration is only slightly less than the Public Health Service Drinking
Water Standar as\22) mandatory limit of 0,05 mg/l for hexavalent
chromiun (15).

Radicchemical Findings

The analytical results from 1943 sampling in the Grand River
the mouth are sheown telow in Table L-2,

Table L-2

Radicactivity
Grand River at Mouth
1963 average

Gross Zeta

Gross Algha
Concentration (pc/i)

Portion
Concentration {(pc/l)

Suspended Sclids <1 A
Dissolved Solids <1 12
Total Solids ) <1 16

In relation to.the Public Health Service Drinring water
Standards, the ccrncentrations reperted above meet the Stardards,
However, a specific determination of the Strentium -3C concentraticn
weuld te necessary in order to verify that the concentration was egusl
to or less than 10 picccurl s rer liter (pc/l). Past experience with
similar waters shows thalt a very small rorilen of the gross Teta
activity is from Strontium -%0.
Grand River Intensive Studies

Phrsical and Chemical Findings

The eflects of organic loadings on the oxygen rescurces of the
Grand River telcw Jacksen and Lansing are indicated in the preofiles of
the dissclved oxygen (DC) and tiochemical oxygen demand (2CD) showm

in Figures L-) ard 4L-2.

l# =
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In Figure L-1 the apparent effects cf effluent aeraticn at

the Jackson sewage treatrment plant are shown with a rise in the
stream DO from about O.4 mg/l to 3 mg/l in a distance of about 0.5
mile below the plant discharge. The stream DC concentration then
decreases rapidly to a low of about 0.2 mg/l at a point about 7
miles telow the plant discharge., The highest DO corcentraticn in
the study reach, 3.5 mg/l, was found at a point atout 19 miles below
the Jackson plani discharge, Desirable fish and aguatic life cannot
survive under such degraded oxygen conditions.

In Figure L-2 the high BCD levels, reaching a maximum of
29 mg/1 atout 3 miles telow the lansinrg 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, atout 0.6 mg/l, cccurs atout 10.5
miles below the Lansing plant. As was the case below Jackscn, de-
siratle fish and aquatic 1life cannot survive below lansing due to
the degraded oxygen conditions, The stream is also unsuitatle for
other beneficial uses.

Further demand on the oxygen resources cf the Grand Eiver
below lansing results from the thermal discharges of the stean elec-

tric generating staticns at lLansing., Increases in stream temperatures
below the stations result in a higher rate of ticlogical activity and
a more rapid untzke of dlwc07ved oxrgen, The increzsed terrersiures
also limit the total amcunt of dissclved oxygen avalilable for waste
assimilation due Yo a lowering of oxpgen saturaticn values.,
Trhe Grand River In the strean reaches telow Jackscn and
Lansing was also found %o ‘e estheticeily unpleasing and cobjechionatle
for “ec“eational uses such a3 toatinz, water s«iing, and similar
aqwatzc spcris. The organic leadinss causing Shese tollutad condiiicrs
criginate from whe discharges of =imiciral sewzse trsatrant plants,
The malor rnunicipal wasie dischars are listed in Tzble 31,
¥Xicrctiolaginn® Tirlings
Iimited microbiological studies were conducted in conjuncticn
with the intensive DO - ECD studies telew Jackson and lansing.
Analyses for btoth total ccliform and fecal streptcoceccus organisms
“were made,
Below Jackson, 11 samples wers collected at eight stations
and analyzed for coliform and fecal sireptocccci. Total coliform
organisms reached a maximum density of 230,CC0 per 1CO ml, Al

point ebout 1.5 miles telow the Jackscn sewage treatment plant dis-
charge and 0,5 mile telcw the Prison plant discharge. The maximum



fecal streptococcus density was 64LCO organisms per 100 ml. Abtcut
0.5 mile below the Jackson plant discharge, the maximum densities
were found in samples collected October 14, 1964,

Below Lansing 17 samples were cocllected at eight stations.
Total coliform organisms reached a maximun density of 93C,000 per
100 ml during the May 13, 1964 samrpling, at a point approximately
1 mile below the Lansing sewage treatment plant discharge. The max-
imun fecal streptococcus density was found at a point about 5.5
niles telow the Grand Ledge sewage treatment plant discharge, reach-
ing 12,000 organisms per 100 ml during the Octcter 1L, 1966 sampling.

The tacterial densities reported atove indicate a high degree
of pollution mest likely resulting from the discharge of wastes from
the municipal sewage treatment plants at Jackson, the State Prison,
Lansing and Grand Ledge. Since January 1967 the state has required
continuous disinfection., The effectiveness of chleorination in
reducing the high ccliform counts has not been determined.

L-5



SECTICN 5

WATER JUALITY CCHTROL
(WASTE SOURCES AlD CONTRCL MEASURES)

General

The problems of water quality control in the Grand River
Basin are complex, Solutions to these prcblems will of necessity
involve a comprehensive program which includes construction of
new sewerage facilities; and continuous and intensive moritoring
of operating procedures, treatment plant efficiency, and water
quality conditions to determine necessary additicnal construction
and operation needs as they arise, In addition, some coxbiration
of advanced waste treatrment and flow regulation may be required
to attain the desired water quality telow cackscn and Lansing. The
following paragraphs present information on waste sources, pro-
Jected waste lcads and water quality improvement-measures which
should te employed. '

Vaste Sources

The Grand River and the streams trituftery to it receive an
estimated corganic waste load of 32,000 pourds of 5-day biochenmical
oxygen demand (ECD5) per day. Adpproximately 15,C “O
industries with separate dischar i
loads in terms of water use impa
and lansing

-Ao.

wwm

The following paracr
in the Basin, Consequerces of
Section L,

Municinal

Approximately 540,000 people were served
sewerage systems in the Grand River Zasir in 196

Of the L7 municipal
treatment, Cf the remaini
treatnent, (sedir ent tlon and
secondary treatment (ovj"arv t
sludge). Yajer municipal sewer

lations of 5,CC0 or more are lis
tions ars shown on Figure 1-1. ‘

. .
vide only primary
r»
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Industrial

Industries with separate outfalls discharge approximately
21,000 pounds of BODs5 daily to the streams of the Grand River Basin(17).
Major industrial waste sources in the Grand River Basin are listed
in Table 5-2.

Combined Sewers

It has been estimated that a quantity, equivalent to 3 to 5
percent of all untreated waste-water flow in cocmbined sewer systems,
is annually discharged to streams by overflows (19). A far greater yer-
centage of the sclids are discharged to streams from overflows due
to the fact that the sludge deposited in the sewers is flusred out
by the storm flow,

0f the L7 ceommunities with public sewer systems in the Area
only about 8 have ccmpletely separate sewer systems. The types of
sewer systems of the major murnicipel wasie source are listed in
Table 5-3. '

TABIE 5-3
Types of Muriciral Sewer Systenms
Major Municipal ‘aste Scurces
Grand River Basin (20)

Municipality : T-roe of

£ Sewer Svsten
Jackson . Comtined
Fast lansing Separate and Cecubined
Lansing Sepzrate and Ccrmbined
Grand ledge Serarzte and Combtined
Saint Johrs Serarate and Cermbtired
Hastings Ccmtined
Greenville Comtined
Ionia Separate and Cenbired
Grand Eapids Separate and Corkined
Grand Haven ) Cortined

Steam Power Plants

Thermal discharges from two steam generating staticns at
lansing, Michigan are particularly significant from a water gquality
standpoint, - The temperatures of 90°F reported by the llichican lizter
Resources Cormission were measured prior to the installation of

Urless conb: I

additional generating capacity at lLansing (1!),
are instituted, the texrerature stardards for
will not be maintained.



Agriculture and land Runoff

Fertilizer

Estimates of fertilizer use in the Grand River Basin are
that approximately 8,000 tens of nitrogen and 5,000 tons of phos-
phorus are being used annually. The applications of these are
projected to increase four and two-fold, respectively, by 2020.

During 1963 - 1964 the FWPCA conducted a rural land runoff
sampling study to assess the relative amounts cof phosphorus and
other substances transported to streams by rural runoff in the Lake
Michigan Watershed, Based upon the results of this study, it is
estimated that there is an annual total soluble phosghorus runoff
from rural land of about 265000 pounds per year in the Grand River
Basin (21)., his is- aﬁea%~he%£'fﬁe estimated total amoun® of phos-
phorus discharge to Lake Michigan from the Grand River Basin e, (4 o bynt
F0:660 pounds per year. ica. ...,

Pesticides
.

Pesticide contamination of streams is a matter of growing
concern, Agricu_tural activity is considered to te §§§-major
source of the pesticides which have been found in water (22).
Insecticides used in the Grand River Basin include DDT, Diazinon,
Guthion, Malathion, Parathion, Sevin, Thiodan, and Toxaphene.
Unforturately, there is little or no infcrmation available as to
the amounts that are used in the Basin, The Four State-Federal
Lake Michigan Enforcement Cecnference'!s Pesticide Ccormittee receom-~

mended a monitoring program for the ewtire Basin, This program ! ' 7%
€11l Be implemented ty the states and the FWPCA. The data thus ;

obtained will provide .a tasis for co“J*CW measures to insure pro-
tection of the Basin's wildlife,

Ships and BRoats

Commercial Shipring

! of vessels plying Grand Haven
The large numter of vessels 1 ng Grand H

1ring Rartor
represents a conalderab‘e vctential for ;ol‘ut:op ¢f the Harbtor
waters, Anong the possitle sources c¢f pollution are cargo spill-

age, dunnage, tilge waste, tallast water, fuel spiils, garbage and
sanitary wastes. Unco“t“olled dischrarges of these wastes can
-result in serious pcllution protlems to beaches, shore properiy,
recreational waters, fish and aguatic life, and municipal and in-
dustrial water supplies,

Commercial shipping has increased significantly since the open-

ing of the St, Lawrence Seaway in 1959, Wwnile all rew vessels buil

since 1952 specifically for use on the Great Lakes have teen egquipped
with waste treatment facilities, ccean-~going ships generally have no
provisions for waste treatment. The majority of these ccean-zoing
vessels are designed to discharge sanitary wastes from multiple outletls

5-3



The U. S. Public Health Service has established regulations
governing vessel waste discharges in the Great Lakes based upcon
their legal responsibility for the interstate control of communicable
diseases. Restricted areas have been established in which the dis-
charge of sewage, or ballast or tilge water, from vessels is pro-
hibited. Restricted areas include the water within a three mile
radius of domestic water intakes(23), Additional controls were recom-
rnended ty the conferees to the Four State-Federal Lake Michigan
Enforcement Conference,

Recreaticnal Poats

In addition to commercial traffic, Grand Haven Harbor is
also an important recreatiornal boating center, About LOCO recrea-
tional craft annually are passed through the Spring Bridge which
joins Ferrysturg and Spring Lake. There are numerous marinas and
boat clubs aleng the lower part of the Grarnd River. Many of the
larger recreational craft are equipped with galley and tciletb
facilities which ray discharge untreated or inadequately treated
wastes to the Harbor or Lake waters. 0il and gasoline wastes, as
well as garbage and sewage from onboard ccoking and toilet facilit
are the major potential sources of polluticn. The State of Michi
has recently adopted rules and regulations to control polluticn f
this scurce. These rules tecome effective on January 1, 1970.
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Scurces of Phosphorus

.

Transport to Streams and Lakes from
Rural lands

streams from land

The amount of soluble phosphorus reaching
runoff, in the Grand Piver Basin, as estirmated from samples taken
cussed, is abtout

on eight pilot watersheds, as previcusly dis
155" 320,000 Pounds anrually o approximately 0.1 pounds per acre of
' &&teérshed, Although there are many facters which affect phosphorus
" econtributions from rural areas, including methods of applying fer-
tilizers, quantities applied, type of scil, topography, rainfall,
land use practices and soil cover, it is believed that the results
obtaired are reasorably representative of the Grand River Pasin,

Municipal Sources

Demestic sewage is relatively rich in phosphorus compounds,
Most cf this phosphorus comes from human excreta and symthetic
detergents., The amount of phosphorus released by human metatolic
processes is a function of protein intake and for the average person
in the United States, this release 1s considered to te atout 1.5
grams per day (24), Synthetic detergent formulations contain larze
amounts of phosphorus, It is estimated that 2,5 grams of phostherus
per capita-day are discharged to sewer systems as a result of the
use of synthetic detergents,
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Tributary llouth Serpling

In addition to the land runcff sanp
small suttasins discussed above, sarplin
at the mouth of the Grard River., Trese
termittently for one year during the sam

runoff stations were sampled,
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Municipal Waste Treatment Needs Lol f
Fals

The immediate goal in the treatment of municipal wastes is
the provision of biological (secondary) treatmentpat each waste
treatment plant, OSuch treatment is the minimum considered adeguate
in“terms of present technology. This need is especially important
in those areas where consideration is teing given to low-flow
augmentation to assist in maintaining water quality standards., Aug-
mentation cannot te considered as a sutstitute for secondary treat-
ment., There is also a present need to increase total phosphorus
removal to at least 80% as recommended by the Four State-Federal
Enforcement Conference on the Pollution of Lake Michigan and its
Tritutary Basin, All municipal waste ‘reatment facilities in
Michigan.are reguired to provide waste disinfection on a year around
basis,

There are 55 municipal sewerage facilities in the Grand River
Basin, Of these, 21 provide secondary tiological waste treatment.
Municipal waste treatment constructicn needs for the communities of
the Grand River Basin are shown on Table 5-4.

Irdustrial VWaste Treatment ileeds

Minimum treatment needs for major industries with separate
outfalls are listed in Tatle 5-5, In dewveloping this list 1t was
considered that the equivalent of seccndary waste treatnment zas
descrited in the preceding section would te the mirimum degree of
treatment required
Combined Sewsr Cverflow Control

The nsed for soclutions td the protlers caused ty cverflows
from ccrbined sewer systerms is pressing and is recelving much
current attention (25}, The Wabter Cualiiy Azt of 1947 tarlis
four-year prograw of grants and cenirzct authoritr t n
new or improved methads tco eradicate the protlems cf 7

overflcws,

While econcmically feasible retheds feor selving the prcblems
are teing develeped, existing conbtired sewsr systens shculd bte
patrolled and overflcw rD“VZ:t¢ng structures should te z2diusted to
ccnvey the maxirum practicatle amcunt of cembtined flcws to and
through viaste treatment facilities, Cerbined sewers shculd be pro-
hibited in all newly defeIOUvL urvan areas and should te serarated
in coordination with urtan renewal projectis,
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Plant Cperation

Proper plant operation rnust follcw proper plant design in
order to efficiently reach the gocals of water pollution control.
The importance and value of proper plant operation must be em-
phasized at all levels of public authority., Effective cperation
can be encouraged by means of a routine inspection preogram.
Inspections should be conducted by the appropriate 3State agencies
on at least an annual btasis for the u“alL ard rmedium-sized plants,
and at least tuice a year for the larger plants, )

The Michigan Department of Health administers a mandatcry
sewage treatment plant cperators! certification program. A similar
progran: for the operators of all commercial and industrial waste treat-
nent facilities, administered by the Water Rescurces Corraission, will
go into effect January 1, 1971, tate sponsored operator training pro-
grams are also a useful tool for elevating the level of cverall plant
performance, Today, with increasing activity in the field of water
pollution control at the Federal, state and local levels, operator
training courses should be conducted at least annually. The Michigan
program, ccnsisting cf ann“al training cn a regional basis, compares
favorably with the training pregrams spcnsored by other states,

Monitoring

The maintenance of desirabtle water quality on a continuing
basi cﬂl]s for a routire monitoring program covering the signifi-

ant water quality parameters ai strategic points,

The overall monitoring program should te geared to provide
an adeguate picture of all wastes bteing discharged to the waters cf
the Basin and adjacent waters of lake lMichigan and serve tc indiczte
trends in water quality or the need for additional water quality

improvenent measures,

As part of an overall = rg orogram efforis ars needsd

to assess the potential protlens ceiated with agricultural
actices in the Grand River Trere is a lack of

information concerning land tices and the guantities of
pesticides and fertilizers ap ithin the Rasin, THeliakle
data ccnce‘ul’a arpiicaticn r a3 yearly and sscsornzl bacis
in each county would te very h in identifyirg poterntizl woter
quality rroblenm aress, .

At present, water quality ronitering in the Grand Liver Sasin
is conducted by three agencies: 1lichigan Vater Rescurces CCﬁiLSS‘on,
Grand River Watershed Ccuncil, and Michigan State Uriversity. all of
these utilize F/PCA's national water qua¢1tv data handling system -
STORKET - for the storage, retrieval and statistical analysis of their
data, prrox;*ate¢v 80 stations are presently teing sampled Wluh‘?
the Grand River Iasin,
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State Vlater Pollution Control Progran

The Federal Water Pcllution Control Act reccgnizes the pri-
mary responsibility of the States in the control and prevention cof
water pcllution., The effectiveness of a State prograﬁ however, is
dependent, upon adequate funds arnd persornel with which to accomplish
this mission, ,

The State of chklgan has achieved commendable success in
the control of water pellution with the staf? and funds available,
However, even thcugh much has teen accomplished by the State in
controlling conditions, much remains yet to te done., In 194L, the
Public Administration Service prepared a survey report for the
Putlic Health Service concerning the budgeting snd staffing cf
State programs (26). This report contains suggested guidelines for
use in evaluating the adeguacy of State water pollution conirol
programs., This report suggests a minimum total staff level of 110
persons and a desirable total stalf level of 171,

In view of the water pcllution control protlems still exist-~
ing in the Pasin consideration should be given to an accelerated
program to ﬂatch the needs for clean water for all legitirate uses
An accelerated State water polluticn contrel program utilizing
fully the resources and rrograns of the reaera’ Viater Pclliuticn
Control Administration will ersure the earliest possible acccmplish
ment of cur commen goal - mere effective use of our water resources,

Streanflow Augmentaticn Regquirerments
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The State of Michigan has set a minimum standard of 4,0 ng/l
of dissolved oxvgen telow toth Lansing and Jackson., The maintenance
of this standard for dissolved oxygen in conjunction with the other
water guality standards listed in Secticn 3 will assure the absence
of nuisance cdor cenditions; permit recreational use involving
partial tody contact; support pollutlcn tolerant fish such as carp
and.other aquatic l¢fe- and in genersgl, provide for the esthetic

enjoyment of clean surflace waters, /Streamflcow requirements to main- I

tain the required DO level are shown by month in Table 5- gt} e

The Michigan Water Resources Ccmmissicn has designated the
reaches of the Grand River directly telow hoth Lansing and Jackson as
Tolerant Fish, warm-water species use areas, This designation re-
quires an average da¢ly dissolved oxygen level of nct less than
L.C mg/l. The Commission, however, has adopted the Tolerant F s“,
warm-vaver species use designations in all intrastate waters onlv for

~a five year period, ending January, 1974. It is the Commission's

policy that before that date, the waste disposal situations iwvolved
are to be reccnsidered with a view toward the application of higher
quality use designations,

The mainterance of a 4,0 mg/l dissolved oxygen level below
Lansing and.Jackscn should, therefore, only te regarded as an interinm
cbjective., To fully implement the Commissicn's policy, the staf?
of the Comuission telieve that due consideraticn will have to te
to the feasibility of maintaining a hnigher ninirun dissclved cxrgen
level,

The estimated ranges of total streanflow regquired to maintain
a DO concentration of L.0 mg/l beleow Jacksen are 53 tc 51C c¢fs In
198C and 103 to 84C ¢fs-in 2020, Below Zarsing the sireanilews re-
qulﬁed to maintain a DO of 4 mgy/l are 55 to L8C cfs in 198C an@ LcQ1
“to 1740 efs in 2020. Ranges irn streamlow requirements ars primarily
due to the wide variation in stream temperatures over the year,

The ability of existing strearflows Leo mest the abcecve devands

can be assessed ty comparing the estirated maximuws reguired Jicws in

163C ard 2020 with the 7~day crce-in-1C-rear lcw flows as showr in

Tatle 2-2, The compariscn indicates tha® existing low flows

not be adequatls to assimilate the treated waste discharges a

Jackson anﬁ Lansing in 1980 and 2020, Trhus, it is ccrcluded

scme ccemtinaticn s%reawflow regulaticn and advenced wzasle ir 3
1111 te required to achieve the water guality goal ¢ L mg/l ”

Helow Jackscen and telcw lansing. «
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SECTION 6

BENEFITS al:D ALTERNATIVES

General )

Benefits to be derived from water supply and water quality
contrcl are determined on the basis of the least costly alternative
method or combination of methods which, in the absence of multi-
purpose reservoir projects, would provide an adequate water supoly
or result in meeting a given water guality level. Alternatives
considered in the case of water supply include storage reservoirs
in the Grand River Basin itself, transportation of water from out-
side the Basin and expansicn of existirg well supplies. ‘ater qual-
ity control alternatives include stcrage reserveoirs in the Grand
River Basin itself, transportation c¢f water from outside the Basin
and hignher degrees of waste treatient,

Policy changes regarding the provision of storage fcr water
quality management in Federal water resource projects are presently
under consideration ty the VWater Hescurces Ccuncil. In a memorandum
tc the Cocuncil in June 1967, the Secretary of the Interior made a
number of recommendaticns relative to the evaluation cf benefits
resulting from the maintenance of water qua¢1t ty means of the
regulaticn of stream flow. 4s was indicated in a subseguent re-
statement of Interior's views in Cctcber 1942, the objective of
these reccrmendations is to ottain more effective consideration in
the plannlnr for water quﬂ71tj centrol as a aubple‘ent to high
degrees of waste treatment in the meeting of water quality standards,

Reservoir Sites

11

Approximately 75 possitle Grand River
have been identified ty the U. 3. Army Corps of
sites have teen depicted by means cf colored ¢
Department of Conservation County raps. 4 set
was used. to obtain pertinent information, such location,
storage velume and drainage area of eacnh of the pro“cbed sites, This
information permitied tentative selections cf reservoir sites which
could be used for the purpose c¢f water stcrage for water quality cen
trol to serve the areas previously outlined., at the writing cf thi
aprendix no final decisicn had teen made as tc which rese
projects would actually te constructed.

6-1



Possitle reservoir sites are shown schematically on
Figure 6-1 and described in Tables 6-1 and 6-2, These possible sites
were selected from the overlay maps cn the tasis of size and location.
In estimating the storage that could te 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 reservoir sites, If
the estimated average annual volume of flow was less than the storage
available at a site then the lower volune figure was used to determine
the storage available for water supply cr water quality contrcl,

Water Supply

Data on municipal and rmunicipally supplied industrial water
use was presented in Section 3. Based on projected water rneeds given
in that section and corments obtained from the U, S. Geological
Survey, it appears that ground sources of municipal water supply will
be insufficient to meet the demands of 2020, The water demand at
Lansing will reach 118 mgd. Some 90 mgd of this amount will bte sup-
plied from ground water sources, A single-purpose reservoir may be
considered as a possible water supply source, tc augment the well
supply.

Developrent of the Williamston site con the Red Cedar River
as a single-purpose water supply reserveir would cost approximately
$10,000,00C.,

Cne alternative to constructicn of a reservoir as descrited
above would be to obtain water from one ¢f the Great Lakes., A con-
nection with Lake Erie would require the constructicn of a é0-inch
diameter pipeline 30 miles in length ard 9 pumping siaticns.. The
construction of such a prcject would cos $30,0C0,CC0., This
is based on a ccst of $£0 per lineal 7 re and £52,0CC per
punping station, Right of Viay costs wculd te apprcximately
$5,200,000, '

Water Quality

Jackson

_ An average annual discharge of 187 cutic feet per second (cfs)
will be required ty 192C and 336 c¢fs by 2020 as one alternative methcd
of meeting the water guality needs in the Grand River telow Jackson,

Ancther alternative method is advanced waste treatment (AWT)
resulting in an effluent which is essentially stable., 1In light of
the limited storage available above Jackson, AWT is protatbly also
the mcst feasible alternative,

6--2 *
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FIGURE 6-1
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The method of treatment considered here for toth Jackson and
Lansing consists of chemical coagulation and sedimentation using .
300 mg/1l of hydrated lime and 50 mg/l of ferrous sulfate plus filtra-
tion through sand at L gallons per minute per square foot plus
aeration of the final effluent and pH adjustment before final dis-
charge. This treatment is in addition to conventional secondary
treatment, .

This degree of treatment should provide an extremely high
quality effluent and would be utilized during periods of low stream
flow when needed tc maintain the required L mg/l of dissolved oxygen
in the stream,

The alternative c¢f importing water from one of the Great Lakes
for augmentation was also considered., In this case a pipeline to
Lake Erie capable of augmenting flows in the Grand River below
Jackson was evaluated,

Lansing
’ An average annual discharge of 191 cutic feet per second (cfs)
will be required by 1980 and 575 cfs by 2020 is one alternative
method of meeting water quality needs below Lansing.,
As in the case of Jackson advanced waste treatment was also
evaluated as an alterrative at lLansing., The unit series of treatment

processes considered is the same as at Jackson,

Suwmary of Alternative Ccsts

areas of the Grand River Basin are presented in Table 6-3,
Benefits

Implementation of the recommendations contained in this rerort
combined with a Jadicious selection from the alternatives presented
will result in sutstantial improvement in the quality of the waters
of the Grand River Basin. -

By their very nature benefits frem water quality are diffuse
and accrue to all of the citizens within the Basin and are, therefore,
difficult to quantify, However, the value cof these benefits was im-
plicitly considered in the public hearings which crreceded the
establishment of intrastate water quality standards by the Michigan
Water Resources Commission.
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It is possitle, howiever, to briefly cite some of the bene-
ficiaries of improved water quality in the Grand River Basin, Owners
of property adjacent to or near presently pelluted waters will derive
increased esthetic enjoyment and enhanced property values from the
elimination of the unsightly conditions which result from water
pollution, These include nuisance algal tlooms stimulated by over-
fertilization of the aquatic enviromnment. All the residents cf the
Basin will benefit from the assurance of a safer, more palatatle
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, boating
and other water-oriented recreation will be protected against in-
fectious diseases which can be spread by polluted water. The sport
fisherman will find additional fishing areas and improved fishing
as a benefit of enhanced water quality. 4iAs a return on its invest-
ment in clean water, industry will share in the benefits frcm btetter
quality water for all of its needs,

In addition to these irmmediate and direct benefits the con-
tribution of a cleaner Grand River to the preservation and protection
of the quality of the waters of Lake Michigan is an important benefi
and vital to the National welfare,



7.

10.

11.

12,

13.

Surface later Reccrds of lichizan, 196L.

BIBLIOGRAPHY

U. S. Departnent

of the Interior, Geological

fichigan,

rought Flow of lMichigan Streamns.

Survey District Of;lce, Lansing,

University of Michigan,

Schoel of Public

Health, Depart“Pnt of Environmental Hezlth,

Ann Arbtor, ulchlgan 1960 ard lCoL Supplenment
P “"i »‘J.x ‘A‘ ¥ .

'011M¢tologjcal Data hlcnlgan Annvel Summary, 196L., U, S.
\Depawtment of Cermerce, Weather Bureau, Asheville, N. C. (1965)
U. S. Census of Manufactures: 19.7, 195L, 1958, 1943, U. S.
Department of Ccmmerce, Bureau c¢f the Census, U. 5. Government

Printing Cffice,

Washington, D. C. (19L9, 1957, 1961, 1965).

Water Quality Criteria, Appendix No. 8, Lake Michigan Basin

or 3 gpartnent of the Interior, FWPC: T lakes-
Report, U. b Department of the Interior, FIPCA, Great lak

incis River Rasins Prcjec hicage, Illinois e publish .
111 Ri Rasins Project, Chicago, Illinois (to te published)

Conference

— Pollntion of lave

Tributary Basin
U. S, Depa*tre it

Vater O“leht°d Cut

Water rclluticn Centro
Interior, 1963,

dcocr Recreati

Department of the
Central Regi

&

BT

on, Ann Arbor,

Inuerlcr, Bur

rrs 1o

srenlgan

;L
'_l.
O
3
(75}

ter Rescurce Ccn
Michigan ‘viater &

Michigan Sumnarv of
lansing

Cormissicn,

United States Cens

us of

=P

U, S Department o

Grand River Basin

? Corre (196‘)

Data Roo¥.

Detroit Corps of Engineers,

Planning Status Re

vort, Vater Hesou”ce

Hydroelectric Licensing, G

Grand *=

Pcwer Cormissicn,

Water Rescurces De

Zureau of Pore-,

velovment

Division, North Ce

ntral Chicage,



14,

15,

16.

17.

18.

19.

20,

2.

22,

23,

2L,

BIBLICGR2APHY (COu''T.)

Oxygen Relationships of Grand River, lansing to Grand Ledze,
1960 Survey, Michigan VWater Resources Comazission, Lan51rg,
Michigan (May 1962).

Public Health Service Drinking Water Standards: 1962. Putlic
Health Service Publication lo, 9556. U. S. Government Printing
Office, Washington, D. C. (1962),

1\

1952 Inventorv of Communitv Sewerage Facilities, lake Michigan
Basin., U. 5. Department of the Interior, FWPFCA, Great Lakes-
T1linois River Basins Project, Chicago, Illinois (Unputlished).

1963 Inventory of Industrial Vaste Scurces, Lake ldchican Basirn,
U. S. Department of the Interior, EFJPCA, Greau La\oo-1111n01s
River Basins Project, Chicago, Iilincis (Unpu“l hed),

Report cn Cxween Relaticnships, Posue River 196L., State of
lichigan Vater Rescurces Cormission (March 1965).

Pcllutional Zffects of Stormwater and Overflows from Cortined
Sewer Systerms, Pubtlic Health Service pu licaticn le. 72Lv.
U. S. Government Printing Office, ‘ashington, D. C. (lloverter 196L).

2 Inventory
U. S. Covernrent

Municival Vaste Facili
=

Publicaticn lo, 1085, Ve s intlng Office,
Vashingten, D. C (.L9 3).

Rurcf” as a 3curce of Fhosrvhate ir the Weters of Streams and
Lakes, Preliminary Repori prepared by H, Hall, U, 3. Deparirent
of =nealth, Zducaticrn and Velfare, -./2°CA, GLIRB Prcject, Chicagno,
Illinois (Ferruary 19868).

Pesticides and ‘Jater Polluticn, James B, Coculter., Fresented at
the Fall i ub_*c Iducaticn eeting ¢f the Interstate Cecmmiszicn
on the Potcemac River Zasin held at llartinsturg, “Jest Virginia

(Septemter 21, 194L),

h

Discharge ¢f Vessel ‘/astes in Iresn Jater Iivers arnd lales -

The Grea*t Lakes and Conneciing ‘aters, Public Zealtn Service
Interstate Luarantine Degulaticn, Federal Hegister (Sept. 15, 1940).
Chemistry for Sanitary Engineers, C. N. Sawyer, MNeGraw-lill EBock
Companv, Inc,, lew York, H.7. (1942).

Sterm Vater Centrel Locks Iike Costliest Pellution ¥
Englr ering ilevs lecerd, lew York, N.Y. i

Qi oy £O8 oy~ , “ 'y i A S ~ - FRg! T fagi | 2 b
Staffing and Sudgetary Guidelines focr State ater Pclluticn Centrol
S Ty b <+ 4 a vt el iRl < -
Agencles, Putliic Adminis®ration Service, Chicage, Illincis (295L).

*

72



