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Foreword

Cover photo by David Kenyon,

The U S. EnVIronmentaI Protectioni Agency

was created, because of i increasing public and
governmental concetn about'the dangers of -
poliution to the Health and welfare of the -

Amerlcan people Noxlous air, foul Water and |

spoiled Iand are traglc testlmony to. the
detenoratlon of our natural enVIronment

An import‘ant,part of the Agenby’s effort -

" involves the search for information about

environméntal problems, mahagement

. techniques, and new technologies through '
,which optimum’ use of the nation’s land and
‘watér resources can be assured and the threat

pollution poses to the welfare of the Amerlcan
people can be mlmmlzed

The Great Lakes Natlonal Program Offlce -

(GLNPQ) of the United’ States Envrronmental
Protectlon Agency was established in Region'V,

'

)
)

Michigan Department of Natural Resources

s

Ohlcago to provide a specific focus on the .
water quallty congcerns of the Great Lakes. '

- ‘GLNPO provides! fundmg for Great ‘Lakes
- derhonstration grants under Sectlon ‘108(a) as
“well as provrdes personnel support to the

International Joint Commlsswn activities,
under the U. S-- ~Canada Great Lakes Watér
Quality Agreement The Seéction, 108(a)
program-was lmplemented by GLNPO in
cooperatron with other Federal, Stats, and
local’ agencres and organlzatrons.

‘The ekperienqe and lessoris learned from the

Section 108(a) prbgram" have had important
implications with regard to point and nonpoint

. source remedial program development and
implementation. The Section 108(a). program

helped prepare the foundation for the Nation's
effort ih controlling nonpoint souree pollution.

ey

; . Carol Finch, Director

X Great ‘Lakes
National Programt Office
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What is sectlon 108a of the 1972

amendment to the Clean Water Act?

‘

ThlS sectlon dlrects the US Envnronmental Pro~
tection Agency Adm[nlstrator in cooperatron
with other Federal departments and agencies;
o enter intor agreements with state or local
agenmes to undertake projects which
demonstrate new and innovative technologres
“rfor reducmg, preventing, or ehmlnatlng the

. movement of any poIlutant materlal inte the' " .

Great Lakes Basm Projects. furided by. thls sec-
tion are required to. demonstrate the engmeer—
ing and economic feasibilities-as well as the
practlcallty of the technologyr with regard to !
pollutant removal and prevent;on e

[
BN

What are the speclflc objectlves of o

Sectlon 10827 - .

The 108a demonstratlon pl’OJEC'lZS prlmanly
sought to reduce phosphorus pollution from -
point and nonpomt sources in both rural and
“urban settlngs within the Great Lakes Basmr

_ Technologies were introduced to prevent

overflows from sewers, jmprove malfunctioning

' septic systems and improve phosphorus ,

removal in Wastewater tfeatment facilities. In"

addition, several agricultural best management -
practices (BMPs) prlmanly consrstlng of conser-

vation tillage. methods were evaluated. In some
instances, the demonstratron projects have
sought to stimulate public mterest in water

‘pollution abatement by Way of expenmental
‘ educatlon programs

- . "o

;Three Types of Water PoIIutlon ‘
. Control Pro;ects . R

'

. The 108a demonstratlon prOJects are conducted

to follow one of three approaches'

U ProJects that are desrgned to
demonstrate the, effectlveness of'
a glven control technology ‘with the,
purpose of encouraglng its adoptlon,

. Experlmental projects that are’ X
intended to determine the practicality -

> and the economlc and engmeerlng
feaS|b1llty of a given control.
technology, ‘and v

‘e Remedial- pro;ects ‘which' are desrgned
to use available: technologles to restore ‘

or protect a water- J‘ESOUFCB C ! ‘, v

ldeally, pertlnent technlcal and mstrtutronal

mformatlon is acqurred from experimental pro-

enhanced acceptance of a particular tech- :
nology Ultimately, these efforts should

, culminate in wrdespread remedlal pro;ects and '

programs which address pomt and nonpomt

- source. Wwater resource problems in an. efﬂorent

manner

t

jects, -and’ demonstration - projects lead to”, .
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[ and septrc tank alternatrves. .

; jects in the Great Lakes Basin. Based on the'
o S|mllar1ty of the technologles Wthh they
G ‘ demonstrated the projects can be categonzed
o © .7 8s miilti-dimensjonal, accelerated conservatlon

' tillage, combined sewer overflow (CSO) -

. : , . abatement, land applrcatlon of sewage and
A R Anaeroblc/Oxrc (A/O) treatment plant drgesters

0o o R -
B '

' . . .

S M:ulti(-‘Dimensiona‘l ;Projec‘\t‘s\ I
R ; Three. Iarge mult| dlmensronal nonpomt source,
e T prolects were conducted in Allen County (Black
L B ' Creek),. Iridiana; Washington County, Wrscon-
] _sin; and Red Clay, located on the south shore
C R Lo R of Lake Supenor in: Mlnnesota and Wlsconsm
- . - . . RO Whereas most 108a prOJects addressed a srngle
; ' S '“goal or. demonstrated a SpEleIC technology or,

4 R v

. v -

; o PR From 1977 through 1985 fundmg was ...
... ... provided for thirty.ohe 1082 demonstration pro-

| The pollutlon abatement goals of the '

' managemerit practlces C o ‘

o
. v

practice, the major objectlve of the mult1~ o
-dimensional prOJects was to demonstrate | )
agricultural pollutlon control through
lmplementatlon of a'variety of best manage- . _
ment practices, public lnformatlon/educatron on
water quality issues, and monrtonng to assess’
changes in water quality relatlve tp changes in,:

IR
I3

T

1

Black ‘Creek Project werre focused primiarily- on’

'agrlcultural problems, and |n\Iest|gated

somologlc factors Wthh affected farmer par— L
ticipation'in the program "The Washrngton '

. County Project addressed pollutlon problems -

arising from construction activities -associated

" with urbanization, and investigated. the need, for

. erosron control ordmanoes in both urban and
‘ rural settrngs The Red Clay Project, addressed

" stream bahk erosron problems ‘and 1n|t|ated

'research pl’O]eCtS to. develop and assess manage- ‘

ment practrces for this Wldespread problem







Accelerated Conservatmn L
Tlllage Pro;ects T

v %

Conservatlon tlllage pro;ects to demonstrate o
R nonpomt source pollutant control strategies

were conducted in"22 counties in Oh|o six

; counties in Indiana, four counties in Mrchlgan,

and two, counties in New York Project funds

were used prlmarrly to purchase no-tlll and con- :

“servation ftillage equrpment -for use by aréa’
fatmers without charge 10.them or for, nommal

' rental rates to cover malntenance COStS C

Technical assistanice was also provrded to .
farmers who partlclpated in the’ program to,

K ensure proper apphcatlon of the new tlllage
‘methods. ) S

¢




" Hydrobrake

Combmed Sewer Overflow R

Abatement Pl'OjeCtSW Lo

Imcntles where domestro Sewage lndustnal
":wastgs, and urbart runoff are &ll. routed through
‘a combmed sewer system, untreated overflow

* water may be- dlscharged dlrectly irita’ adjacent
waterbodles when the capamty of the’ systems :
IS exceeded. The objectlves of the CSO -abate-
_ment pl’OjeCtS were to increage the m—system

| storage capacrty of sewer systems or to divert
vrunoff or sewage in order fo eliminate’ or L
decrease the frequency of overflow to adjacent
surfaoe waters. . o ‘

Y i
B L - - -

o

Exrstmg CSOs wers. evaluated in Rochester
New York; Cleveland, Ohlo and Saglnaw L
Mlchlgan for alternatlve renovatlons. Vortex
éontrol valves ‘with assocrated storage were
utilized to control flows in, most of the studles.
“In addmon the prOJects demonstrated ’
technologmal changes in sewage treatment and
Iand treatment BMPs to control runoff volumes :



.
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Land Appllcatlon of Sewage and the ]

- Anaerobic/Oxic (A/O) Treatment S
' "~ These pro;ects evaluated alternatlves to conven-,

Plant ngester Pro;ects
Demonstratlon prOJects for land appllcatlon of
" sewage inciuded, the ponds at Michigan State
University, an overland flow prolect in the
+ Village of Paw, Paw Mlch|gan, a crop irrigation
project in. Muskegori County, l\/llch|gan ‘and a
sludge application project on forest land in
Montmorency County,, Mlchlgan For most of
" these systems; wastewater pretreatment was

- accompllshed by blologlcal methods or in” ‘
- holding. ponds.  The holding. ponds were also

", evaluated for alternative: sewage treatment, o

‘Another demonstrat|on project was devoted N
specn‘lcally to the A/O process, a secondary
treatment technlque employed for phosphorus, ,
removal S o '

f T
For each prOJect water quallty changes ‘were

- measured throughout the treatment process
and, the effect of sludge appllcatlon on yegeta—

) ﬂtlon and anlmals was momtored

Sludge Appllcatlon .

Septic, Tank Alternatives

tlonal septic systems that function madequately
in areas of poor soil drainage. Septic system
improvements weré made and water usage

) monltormg was conducted in Steuben County, '

Indlana and Allen County, OhIO .

«




'[Multl Drmensronal
'Prolects ’

“z,

T '

jA‘céelerate/‘d\ Conversion . °
- Tillage Projects . - ‘

.

, ‘Combmed Sewer
, Overflow Pro;ects

Land Appllcatron of

Sewage Pro;ects 5 B

Septic System
- Alternatives Pro;ects

AIO Treatment PIant
"_i’Drgester Pro;ect i

‘Background Water Qualrty

- Assessment Project

Pro;ect Data Incorporated
into Basin Water Quality.
Management Plans

"'Location ‘ Dates
Black Greek, IN .. ....- ... ...19721977

“- Black Creek, iN....... e 1977-1980
Washlngton Co,WI ...vvevnen. ..1974-1978.

’ Washmgtpn» Co,Wi ...... s e 1979-1981
Red Clay»Project, Wi, MN N .’1‘974-1978
“AllenGo,OH .. .-....... S 19801985
Deflance Co,OH .............. 1980 1985

" Lake'Erie Basin,OH....... . ...1981-1985
Six CountiesiniN ............. 1981-1985
BeanCreek,MI................ 1981-1985
Otter Creek,Mi......: e 1982-1986
TuscolaCo,MI.............,..1980-1983
:Oswego Co,NY ............... 1982-1985
Wayne Co,NY.........ouuut. . .1 982-1985
Rochester NY ................ 1974 1977
"' Rochester,NY,BMPs ........ -.1977-1982
" Cleveland,OH ... P ... 1979-1983

' N.E, Cleveland,OH ......... ..., 1980-1985
: Saglnaw Ml ..... et .1979-1984
" EastLansing, Ml .............. 19721975
. JMuskegon,fMI‘ ..... e eieaas 1972-1975
. “MusKegon,MI. . ........ 1. ...1980-1981
' rMontmorency Co,MI........ .. -1980-1985-
: PawPaw Mi e 1980 1986
‘ Great Lakes Basin,IN .......... 1980-1984
‘Allen Co,0H ............ e 1980-1985
Pontiac, MI ...,',.r.;..‘.:.\..v.,,1983-1985

. Cleveland,OH ................ 19711974
S.E.Michigan ................. 19711973
Efg,PA .......ooiiiiiiiinnns 1971-1973
Muskegon,MI.................1976-1978

Cleveland,OH ...... T 1980-1983
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Distrlbutlon of 108a PrOJectsg S T
Among Great Lakes States T
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108a Demonstration Project Results

SIS ~_-v.i-{|VIUItl Dlmens|ona|
R ’*z..PrOJects e

“5“: The Black Creek PrOJect was.a Iandmark
. proneenng eﬂ’ort for future watershed:- level .
Iagrrcultural nonpoint source control efforts This

ABlack Creek lndlana

’ demonstratron 'project provided- rmportant infor-

5

: matlon regarding-'streambank érosion, sedlment

basrn effectiveness, and water quallty monitor-.

~'ing requirements which. wiould be beneficial to

subsequent programs In addition, it achieved

. an almost unparalleled degree of public suppart

© . and-landownét partnmpatnon, mcludnng high par-
‘ tlmpatlon from the historically more isolated-

Amrsh communlty The success of thls prolect
came in large | part, from putting as hlgh a
priority on- public partrmpatlon and mput as on

" .technical solutlons

’ 'Addrtronally, a computer model, Areal Nonpornt

. Source Watershed Environment Response

- k'i‘SlmuIatron (ANSWERS) was developed o
*.provide @- method ‘for-estimating BMP

’ effectlveness Based on the results of the

prOJect it was spéculated that if the
conservatron practlces utilized in the

- demonstratron were lmplemented across the.
e entirg. Maumee River Basm .the sediment and
,-phosphorus Ioadlngs to Lake Erie would"

] decrease by 50% and 25% respectrvely

1



tWas‘hington' County{ Wisconsin

Washmgton County had the most extenswe ‘
 education program, which mcluded the .-,
' development of grade school and secondaryn :

- school curricula dealing with watér quality and

water pollution issues. In addition, an: extensnve

county—wrde educatlon program targeted fora
varlety of audiences demonstrably increased ..
publlc awaréness of sonl conservatlon and water

, quallty I R CL

X PR

Two model sedlment control ordlnances one to
control agricultural sources of pollution and ‘the.
other to.control urban sources of sedlment ‘

)

| were. researched _extensively and drafted.. The

county passed the subdrwsron ordmance almed
' gt construction’ site’ erosion ‘control. Although
~ 'the agncultural erosron measures were -not
"adopted by the county as an ordlnance,,the
Soil-and Water Conservatlon D|str|cts passed
" the standards and objectlves as a resolutron
“thus mdlcatlng a changed ‘attitude and a .
greater commltment to soil conservatlon goals.
Water qual;ty monjtorlng two 'years after adop-
tion of several agricultural BMPs ‘showed that
total phosphorus,, nitrogen, and sediment. yreld
had decreased . \\, ,




Red Clay, Mi mnesota

*-and W|sconsrn RN

f - -
v -

: Desplte the problems assomated wrth the d|f-

ferences in; ‘state and’county- Junsdrctrons -five -

~.Soil @nd Water Conservatlon Drstncts (SWCD)

from Mlnnesota and Wisconsin jorntly managed
a basm—wrdesresearch and demonstratlon

‘ prOJect SR N

‘ - ' L .

A low cost systern was developed for con- ;
tinuous momtorrng of preC|p|tat|on wind, air,

_and'soil- parameters at remote, unimanned sites.

In addition, shoreline stab|l|zatron structures

* were constructed which accompllshed short-

term: erosron control It was concluded from the
extensive surveys that the ‘major cause of
streambank erosion was natural .accelerated

. because of forestatlon changes since the tQin

of the. century, and that.the red clay sediment,
although aesthetrcally unpleasmg, caused little -
rmparrment to aquatlc blota o o

ﬁ N

.As a result of the. Red Clay Demonstratron Pro-
Ject the. W|sconsrn Department of Transporta-

- tion * was able to save ‘millions- of doIIars in.

majritenance costs by modn‘ylng the desrgn of
highway roadbeds that were berng

. reconstructed along the southern shore of Lake

Supenor



~Accelerated - e
- Conservation B TR U
Tillage Projects .. .

- . '

From 1979 to 1986 conseryatlon tlllage K

demonstration projects were funded'in 34 coun-"

ties in the Lake Erie Basin, Michigan, Indlana

| OhIO, ‘and New York. The‘ usé of' conservation:

- tillage practices |ncreased 'significantly. in those
counties. The> results of the stuydies - )

E demonstrated ‘that whereas crop -yields. from no- -
till are comparable to those from conservatlon
tillage pract|ces the: tlme savmg and dollar .

x \retums Wlth no-till are attractive. Erosion reduc- -

" tion was estimated to range between 2 to, 17
tons/acre—year The ndge till practice Was L

: shown to be an effectlve alternative in 'situa- EE
tions where no-till was proven to be less than
optlmal or 1mpractlcal Although phosphorus
Ioadmgs were. shown to decrease with conser--

‘vatlon tlllage practices, cateful fertlllzer manage- .

' ment was also recommended to ensure minimal

2 phosphorus and nltrogen runoff

' B [ .o
P

)




Combmed Sewer |
0verf|ow Projects |

[ : - s |

N . et A . : Flve 108a pro_[ects to’ demonstrate overflow
) l R - ‘,abatement -were performed in Rochester New
B U D f‘ff\York"Saglnaw l\/ltchlgan and _Clevelahd, .Ohio_ -
- S k = - between-1974 and: 1986."The major strategles,
. SR ;'f,,‘demonstrated ifvall thiree cities were controlled
o T " 'sewer flow and lncreased sewer storage capaCI-
’ T ty, but changes in sewage freatment Were also
LT ;ydemonstrated n Rochester and Sagmaw

s n

’ e ammed in Rochester, Néw York for hrgh rate’
. R pnmary treatment of mcreased sewage

‘ o o S .. volumes, swrrl concentrators and floccéula-

- o ‘ . _— tlon/sedlmentatlon deVICes were: consndered
, s © T equally cost-effectlve Computer models were
e shown to be’ useful for evaluatlng a, varlety of

S 3 L ‘ . e expensuve alternatlves W|thout actually
‘ B o “implementing. them: The pro;ects conducted i ln
v o Rochester, New "York also demonstrated that

‘ although such labior-intensive activities
- as street cleanmg and freld mspectlons

Of the several’ sewage treatment alternatlves ex-u'

homes L Y

of sewer systems could yleld short term results
they were. expenswe for long. term use, -, v
Controlllng sewer flows and adaptlng sewage

 treatment plants to handle storm flows on the,
- other hand were done effectwely at relatwely
low cost )

PEREN -

"l,'t PR B "

lnstallatlon of hydrobrakes (vortex valves) and.
sw1rl concentrators in the Saglnaw, Michigan
CSO incredsed the, insline storage capacxty and
consequently decreased the overflow of un+ - -
treated sewage into the Saginaw River..The -
" flow change resulted in decreased loads of
blochemlcal oxygen demand (BOD), suspended
SO|IdS and total phosphorus as well

Il
v

Y

" '

' Installatldn of a hydrobrake in. the CIeveland
" Ohio €SO. resulted in an increase in flow con:
- trol'and ln“l|ne storage space andra decrease in'

the frequency of basement ﬂoodmg in. ared 3

‘ L.
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- Land Appllcatlons of Sewage ‘ o .
‘and the Anaerobic/Oxic (A/O) L
Treatment Piant D!gester e L
Pro;ects B R T O

' o g o Results of the land application de'monstr‘ation practlces also appear to be more economlcal ,
e T e "o . . projects suggest that treatment of” sewage by than conventional treatment methods,, par- o

oo 0w land. application i is-more’ cost- f'fectlve than tlcularly when recovery of some of the costs of

s o ¢ ., « .. .’ other common treatment methods \Water N . treatment" through the sale of’ forage crops is

S ‘... . ..’ quality monitoring showed that, diverting . . - conS|dered , ‘,
o © ..+ . " " sewage effluent to land application areas : S '
vl s T improved the quality of receiving lakes by - As a result of the A/O treatment plant’ dlgester
EREREE L \ I vreducmg phosphorus and ,mtrogen Ioadmgs / demonstratmn which mvolved ‘a sequentlal i

R . ' anaeroblc and aerébic secondary treatment,
S T T These projects have demonstrated _', e creased phosphorous removal and ammoanm
I TR feasible approaches to 'reducing wastewater - nltrlflcatlon were reallzed o
P BRI pollutant loadlngs to surface waters. These ) Lo ST . B
o BN Lo . © .0 Overland ‘FIO\‘N’Distri‘bution Pipe




Vo

' mkpéct of the 108a “‘\‘Plbj“ect's_

¢

.

Phosphorous loadmgs have. beén ldentlfled as. . e Of all ava|lable agncultural best management '

* a key factor'in the degradatlon of freshwater C practlces (BMP) for phosphorus control con-
" lakes mcludmg the lower Greaf Lakes,” =~ - . servatlon tlllage and fertlllzer,management
Specmcally, phosphorus has been ldentlﬂed . were found to be the most cost- effective

as a problem in LaKe Erie, Lake-Ontario, and - | alternatlves :

Saginaw Bay'in Lake: Huron. A-1983' supple- L : . C
ment to Annex 3 of the 1978 Great Lakes = - ' ‘e Land appllcat|on of sewage was shown to be
Water Quality, Agreement ‘confirmed target - - 'highly effective for reducmg munICIpaI

loads for reduction of phosphorus in the . phosphorus Ioadmgs

lower lakes needed to restore water quality. ‘ .

The phosphorus load reduction pians , ¢ State NPS programs have been altered or - -
developed and lmplemented by the States of .- established as'a résult of lessons learned such
Indiana, Mlchlgan Ohio, Pennsylvania, and as the Wisconsin Nonpoint Source Abate-

New York relied heavily on the lessons learned ment Fund
from 108a demonstratlon projects concerned

W|th controllmg phosphorous ) , e The natlonal NPS ‘program has profited from

. e o rthe 108a projects in establishing gu1delmes for

. e State- lmplemented Remedial Actlon Plaris -, * .. the lmplementatlon of NPS controls.

- that clearly address the need.to reduce

" phosphorus i in the Great Lakes have also bor- ‘ The experience and léssons learned from the
" ‘rowed from the wealth of: lnformatlon " 108a program have important implications with

. generated by the 108a demonstratlon prOJects " regard to protectmg lakes and rivers frdm the

\ - effects of point and nonpomt source pollutlon

: . The 1086 muItI d|mensronal prOJects ploneered Specrflcally, we have come to recognlze the im-

T

many methods used Jin’ subsequent nonpomt . 'portance: of pubhc(awareness and partncnpatron
source: .control programs (RCWP, Special ACP,. -in clean water goals, the practical necessity of

‘ and MIP) arid demonstrated the lmportance L targetlng NPS control efforts to the most

" of one-on-one technlcal asmstance o sustained ‘critical areas, and matching the specific water
landowner partICIpatlon For creatmg a .., quahty impairment 'to the most effectlve land
successful nonpomt source (NPS) program - treatment -

e Durlng the Black Creek demonstratlon pro- _T‘he '1083 program has also provided valuable
Ject the development of.a computer snmula- ) insights into obtaining landowner, participation
tion model to identify critical areas-and to " and desrgnmg NPS water-quality monjtoring .

predlct freatmeht effectlveness preceeded an '~ programs. Finally, the program has lent some

+ increased crltlcal -area emphasis in subsequent much- -needed optimism that the effects of non-

land treatment and water quahty programs.” - point source pollution can be moderated
“ This is becoming, a standard ‘component of substantially using specific low-cost runoff
new NPS projects. ' | . - management systems.



