o | EIS810147E. .

T URITED BTATES
TN Ty ENVIPONMENT 5L PROTECTION AGENCY
S ow tew B REGION V
g N SL2 230 SO ITH DEARIORK S7
%, & CHICAGH, 1LLINOIS 0604
" « REPLY T ATTENTION it

SWEE

TO ALL INTERESTED AGENCIES, PUBLIC GROUPS AND CITIZENS:

The Final! Environmental impact Statement (EIS) for Wastewater Treatment and
Discharge Facilities for Madison, Wisconsin is submitted for your information
and review. This EIS has been prepared in comp!iance with the National
Environmental Policy Act of 1969, and the subsequent regulations prepared by
the Council on Environmenta! Quality and this Agency.

Upon publication of a notice in the Federal Register, a 30-day period will
commence during which this Agency will not ftake any administrative actions.
After that date, we will issue a Record of Decision explaining what the final
action taken by EPA will be and mitigative measures developed through the EIS
process. Copies will be sent to all persons who received the Final EIS or
who request a copy. For additional copies of this Final EIS please contact
the EIS Section of the Water Division at the above address.

Sincerely yours,

%@,\ YD)z

Guire
egiona! Administrator

L e Rs R T T e s . - R AR A @ AN i
. ¥ 4. f ey e - o - -~ §
T # ] A w , g g L o



OATE

SUBJECT.

FROM

TO

324 SORM 3206 REV 3 "6

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

DEC 11 A%

REGION Vv

Finggl E*i(j;r Madison, Wisconsin

e oJci
Chief, EIS

ction

Distribution List

The Fina! Environmental Impact Statement for Wastewater Treatment and

Discharge Facilities for Madison, Wisconsin, is attached. The Notice of

this Final EIS will appear in the Federal Register on Friday, December 19,

1980. The close of the waiting period will be Monday, January 19, 198l.

After this time the Record of Decision will be issued. The EIS Section

has addifional_copies of this document for distribution.

Attachment

Distribution: Office of Congressional and
Federal Relations
Wisconsin State Coordinator
Regional Counsel
Office of Intergovernmental and
External Programs

Office of Public Information
Library

Surveiilance and Analysis Division
Enforcement Division

Wisconsin Facilities Planning Section

Minnesota-Wisconsin Water Quality
Management Section

Minnesota-Wisconsin Consfruction Management
Section

Office of Environmental Review



EPA-5-W | -DANE-MAD | SON-WWTP-80
F INAL ENVIRONMENTAL IMPACT STATEMENT

WASTEWATER TREATMENT AND DISCHARGE

MMAD1SON METROPOL I TAN SEWERAGE DISTRICT, DANE COUNTY, WISCONSIN

Prepared by the

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION V

CHICAGO, ILLINOIS

APPROVED BY:

John McGuire
REGIONAL ADMINISTRATOR
U.S. ENVIRONMENTAL PROTECTION AGENCY

October, 1980

U.S. Environmental Protection Agency
;?;gwn t53 Li:rary (PL-12))

. west Jackson Bouleva d,
Chicago, IL 60604‘-359[) t2th Floor



FINAL ENVIRONMENTAL IMPACT STATEMENT
WASTEWATER TRIZATMENT AND D1 SCHARGE
MADISON METROPOL | TAN SEWERAGE DISTRICT

DANE COUNTY, WISCONSIN

Prepared by
US ENVIRONMENTAL PROTECTION AGENCY,

REGION V

For further information, contact:
Gene Wojcik, Chief, EIS Section
or
Catherine Grissom Garra, Project Monitor

USEPA Region V (5WEE)
230 South Dearborn Street
Chicago, Illinois 60604

312/353-2157
ABSTRACT

A 201 Facilities Plan was prepared for the Madison Metropolitan Sewerage
District's Nine Springs Wastewater Treatment Plant. |t concluded that in
addition to secondary treatment and sludge management expansions, advanced
wastewater treatment (AWT) improvements needed to be added for a continued
Badfish Creek discharge.

Concern about water quality impacts to 3adfish Creek and controversy among
downstream residents led to the preparation of this EIS. Secondary treat-
ment and sludge management topics are not part of this EIS. The Final ZIS
concludes that an advanced secondary treatment (AST) system should be built
at Madison and that the 3adfish Creek discharge shoul!d be continued. The
appropriate summer ammonia nitrogen effluent limit is 2.7 mg/i. The proposed
AST treatment process consists of: single stage nitrification, flocculating
clarifiers, ultraviolet light disinfection, adequate treatment unit size

to accomodate peak flows and improved effluent pumping to 3adfish Creek.
User charges are considered affordable. Mitigating measures are recommended
to monitor water quality and control construction erosion and sedimentation.



SUMMARY

Final Environmental Impact Statement
Wastewater Treatment and Discharge
Madison Metropolitan Sewerage District
Dane County, Wisconsin

A. FACILITIES PLAN PROPOSED ACTION

The 1976 Facillitles Plan for the Madison area prepared by the Madison Metropol-
itan Sewerage District (MMSD) proposed increased secondary treatment capacity
to 50 MG at the Nine Springs Wastewater Treatment Plant (Fiffth Addition),
improved sol ids handling facilities (Sixth Addition), and advanced wastewater
treatment capacity (Seventh Addition). In 1975 we allowed the Fifth Addition
work to proceed without an EIS, since it was necessary for any alternative.

The solids handiing and disposal facilities were the subject of a separate

EIS, conpleted in {977. The wastewater treatment facilities for more advanced
pollution control are the subject of this EIS.

The alternative chosen in the 1976 Facilities Plan was an advanced wastewater
treatment system (tertiary), discharging to Badfish Creek through the existing
effluent conveyance system. Rotating biological contactors provided nitrifica-
tion to control ammonia, granular media filters were proposed for solids con-
trol, breakpoint chlorination and dechiorination were chosen for ammonia control
and disinfection, and post—-aeration and flow equalization ponds were indicated.
The system had to meet the stringent permit [imits (30~-day) of 8.0 mg/i, each
for biochemical oxygen demand (BOD) and suspended solids (SS), 7.0 mg/! of dis-
solved oxygen (DO), and 0.1 mg/l of total ammonia as nitrogen. Present worth
costs of the project were estimated to be $47.2 miilion.

B. EIS JSSUES
1. Llocation of the discharge point.

2. Water quality impacts of a discharge to the Badfish Creek and its sub-
sequent downstream impacts on the Yahara and Rock Rivers.

3. Public controversy on water quality issues and the need to thoroughly
examine alternatives.

C. EIS PORPOSED ACTION
I. Draft EIS

Before the Draft EIS was issued, the stream classification of Badfish Creek was
changed and divided into three segments. The following permit changes were
made: DO 6.0 mg/l, total ammonia as nitrogen .0 mg/| (summer), 3.0 mg/|
(winter).

The Draft EIS recommended the Badfish Creek discharge and a trea*ment process
Iike the one selected in the Facilities Plan, except that breakpoint chlorina-
tion, dechlorination, and reaeration were omitted, while ozonation was substi-
tuted for disinfection and aeration. The present worth project costs were
estimated to be $44.2-47.2 million.



2. Final EIS

After the Draft EIS was issued, additional facilities planning work was per-
formed to address the technical questions arising from the Draft EIS and the
new stream standards. The resulting document is the 1980 Facilities Plan
Addendum.

The Final EIS incorporates the discharge location analysis from the Draft EIS,
which recommended continuing the 3adfish Creek location. The Wisconsin Pollut-
ant Discharge Elimination System (WPDES) permit limits have been revised to

BOD 19.0 mg/l, SS 20.0 mg/l, DO 5.0 mg/| and total ammonia as nitrogen 2.7
mg/| (summer) 8.0 mg/l (winter), as a result of additional studies and refined
computor modeling using actual data.

The recommended alternative consists of single stage nitrification to limit
ammonia, flocculating clarifiers for solids control, ultraviolet light for
effluent disinfection, adequate treatment unit size to accommodate peak flows,
and improved phased pumping facilities for effluent transport to 3adfish Creek.
Present worth costs are about $44.3 million. User charges are estimated to be
$36 or less per year per household, plus municipal charges of about $16 per
year. Portions of the project are eligible for 85% Federal funding as innova-
tive systems, as opposed to the standard 75% funding for all other eligible
capital costs.

D. PRINCIPAL ALTERNATIVES CONSIDERED

l. Draft EIS

a. No Action

b. Yahara River discharge

c. Split discharge between Badfish Creek and the Yahara River
d. Continued discharge to 3adfish Creek

A preliminary analysis was made of the other alternatives examined in the Facil-
ilities Plan, including groundwater recharge, industrial or agricultural reuse,
and discharge to other streams, including the Wisconsin River.

Additional analyses were made of treatment processes to achieve the necessary
degree of treatment for the discharge alternatives.

2. Final EIS
The discharge location of 3adfish Creek is assumed from the Draft EIS analysis.
The Final EIS evaluation focuses on treatment levels and treatment process
alternatives. Final treatment system alternatives are:

a. No Action

b. Single stage nitrification with standard efficiency diffusers, high
head gravity filtration, and ozonation

c. Activated sludge and rotating biological contactors, high head
gravity filtration, and ozonation



d. Single stage nitrification with high efficiency diffusers, high head
gravity fiitration, and ultraviolet disinfection

e. SURFACT process, flocculating clarifiers, and ozonation

f. Single stage nitrification with high efficiency diffusers, floccu-
lating clarifiers, and ultraviolet disinfection

g. Air/oxygen single stage nitrification, flocculating clarifiers, and
ozonation

E. MAJOR ENVIRONMENTAL IMPACTS AND MITIGATIVE MEASURES

The water quality and potential beneficial uses of Badfish Creek will be improved
substantialiy from existing conditions. Aquatic habitat conditions are expected
to improve gradually as a result of the improved water quality. Maintaining dis-
charge to Badfish Creek will continue diversion of water out of part of the
Yahara River. As water use and sewage flow increase in the future, portions of
the river could have a negligibie flow at certain times. A lake level manage-
ment program is being developed at *the local level to heip mitigate this prob-
fem. Temporary construction impacts, such as increases in noise and dust, minor
traffic disruption, and erosion and sedimentation, will occur in the vicinity

of Nine Springs Sewage Treatment Plant. Measures will be taken to minimize

these impacts. Long-term water quality monitoring will be conducted. The man-
power , material, enerqy resources and land used in the construction of the
facilities will be unavailable for other uses. The user charges will be afford-
able for local residents.
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Chapter |
INTRODUCT I ON

A. {SSUE-ORIENTED EIS

This Fina! Environmental Impact Statement (FEIS) for Wastewater Treatment and

Discharge at Madison, Wisconsin is an issue-oriented document. It will cover
the most important project issues in the greatest detail. New information
will also be discussed in detail. Much of the past project planning and back-
ground data will be summarized or incorporated by reference. You can obtain

assistance in focating these background documents from the U. S. Environmental
Protection Agency, Region V and from the Wisconsin Department of Natural
Resources. The Council on Environmental Quality encourages the issus~-oriented
format to decrease the length of EIS's and to reduce excessive paperwork.

B. PURPOSE AND NEED FOR ACTION

. Project Background

The Madison Metropolitan Sewerage District (MMSD), which was organized under
Wisconsin Statutes in 1930, is responsible for the transmission, treatment

and discharge of wastewaters from the City of Madison, Wisconsin and its sur-
rounding area. The MMSD presently serves a total of three cities, five villages
and twenty-six other municipal customers located within ten fownships. The
District includes approximately 142 square miles and is located entirely within

Dane County (see Figure |-1).

Madison area wastewater is treated at the Nine Springs Wastewater Treatment
Plant. Current average daily flow is 35.5 MGD. A force main and effiuent

ditch convey the treated effluent to Badfish Creek, a stream within the Rock
River basin. The present level of treatment is inadequate to meet the discharge
permit requirements necessary to protect 3adfish Creek.

2. History of Wastewater Treatment and Effluent
Discharge in the Madison Area

Municipal treatment of wastewater in Madison was started in the late 1890's.
The first treatment facility discharged to the Yahara River above lLake Monona.
A succession of treatment plants, including the Burke freatment facility, wers
put into operation during the next twenty years, all of which also discharged
above Lake Monona.

In 1928 the initial Nine Springs treatment facility was constructed to serve
the southern and western portions of the city. The Nine Springs plant dis-
charged to the Yahara River above Lake Waubesa, fourth in the chain of the five
Madison Lakes. In 1930, the Madison Metropolitan Sewerage District formed.

The Nine Springs plant has been modified a number of times to increase the
capacity of the plant and to upgrade the treatment processes, the most recent
being the 1977 Fifth Addition fo increase secondary treatment capacity.

1-1
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The 3urke Plant, retired from full service in 1935, served as the treatment
facility for the Truax Army Air Field from 1342 to 1946, The plant was used

to handl= bypassed flows during the construction of the eastside intasrceptor
around Lake Monona from 1947 to 1950, at which time it was |eased to the Oscar
Mayer Company to bs used for pretreatment of their meat packing wastes prior

to discharge to the MMSD system. Recently, Oscar dayer chariged their pretreat-
ment program, eliminating the use of the 3urke Plant.

Concern expressed by a number of groups over the years regarding the condi tion
of the Madison lakes indicatad that some method of alleviating the pollutional
loading to the lakes was desired. In 1943, the Wisconsin legisiature passed

a bill which essentially pronhibited discharge of the effluent from the Nine
Springs plant to the Madison l[akes. Due to special restrictions concer ning
enforcement of the bill and various legal problems MMSD did not initiates plans
to comply with the bill until early 1951. In response to wisconsin Statute

No. 144.05-1, which essentially prohibited future discharges of secondar y efflu-
ent to the Madison lakes, MMSD restained the firams of Greelsy and Hansori and
Mead and Hunt Engineers to study other alternative discharge points. 1The study
recommended discharge to either the Yahara River bzalow Lake Kegonsa or to
3adfish Creek, which flows southerly and easterly to join the Yahara Ri ver
below the City of Stoughton. An addendum to that report recommended di:scharg-
ing to 3adfish Creek.

Subsesquently, in 1956, a group of six Rock County farmers who owned bor dering
ing 3adfish Creek filed a suit (Sterns vs. Committee on Water Pollution ) seek-
ing to prevant diversion of the sffluent. Their suit was not successfu |.

in December [958, the entire Nine Springs effluent flow was diverted vi a a
force main and effluent ditch to 3adfish Creek, greatly increasing the | normal
flow in what had once been a rather small stream. From 1958, until the present
time, the discharge of secondary effluent to 3adfish Creek has been a ccontinu-
ing source of controversy betwsen MMSD and Rock County. In 1951, the Fc¢ourth
Addition to the Nine Springs plant was constructed, providing further fr ~eatment
capacity for a total of 30 43D.

in 1967, during Intrastate wWater Quality Standards Hearings, portions of * 3adfish
Creek were listed as exceptions to the commonly accepted standards for v vater
quality designed to protact fish and aquatic life, despite protssts fror a Rock
County.

In 1971, Rock County and the Rock Valley Metropolitan Council financed ¢3 study
of Badfish Creek by Harza Engineering. The results of that study indiciated

a need for advanced levals of waste treatment. Attempts by Rock. County during
1971 to have Badfish Creek reclassified to meet fish and aquatic |ife <itandards
were successful, except that the portion in Dans County was givien a var iance.

in 1972, MMSD issued a contract for the design of expanded sec.ondary tr eatment
facilities (Fifth Addition) at the Nine Springs treatment planit.

1-3



In Febr uary 1973, the Rock County Board formally requested that an environmen-
tal imrjact statement be prepared for the Fifth Addition to the treatment plant.

In Ju'iy 1974, MMSD proposed the establishment of a Facilities Planning Advisory
Commi tte: to guide the conduct of a Facilities Planning Study. The proposal
incl'uded representatives from Rock County on the Committee.

In Septenber 1974, this Agency determined that the construction of the Fifth
Adcjition could procsed without a formal 2nvironmental! impact statement, how-
ever, a formal IS would be required at the completion of the facilities Plan
f'or proposal's beyond the Fifth Addition.

At the same time, USEPA funded the construction of the Fifth Addition to provide
secondary tr eatment for capacity of 50 MGJ, including the abandonment of the old
trickling fi Iters. The capacity addition Is necessary for any advanced waste
treatment al ternative and serves to improve treatment conditions during the
Interim planining period.

3. Feacilities Planning and Related EIS

On December 31, 1974, MMSD was awarded a Step | Grant (Grant No. C550825-01-02)
from USEPA t:> prepare a faclilities plan which would meet the requirements of
Wisconsin Po [lutant Discharge Elinmination System Permit No. #1-0025411. The
facilities p lan was to include documentation to datermine the cost-esffactive
construction of advanced waste treatment facilities and disposal of effluent,
and handling and disposal of sludge from the treatment facilitiss.

in July 1975, the facilities planning effort was sajmented into two portions,
(1) advancec | waste treatwent and effluent discharge (Grant No. C550825-01) and
(2) solids thandling and disposal (Grant No. C550826-02). This segmentation
was done bac tause of the nesd to expedite the solids handling portion of the
study.

In October 1975, a Oraft EIS was filed with the Council on Environmental Quality
on the soli ds handling and disposal portion of the facilities plan. A Final

EIS on the « organic solids reuse plan was nade avallable to the public in June
1977. Desi gn work has been complated and the sludge facilities are under con-
struction. They are expected to bs in operation in the spring of 19%82.

Therefore, this Sinal £1S covers only the sagment of MMSD's overall facilities
planning eof fort concerned with advanced waste treatment and effluent discharge

issues.
Facilties p/ anning documents include:

1976 Facil Ities Pl an and Environmental Assessment

8 vol umes
Prepi ared for .the Madison Meftropolitan
Sewe rage Distr ict by O'3rien and Geer Englnesers

and CH2M Hill (Ingineers
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1980 Draft fFacilities Plan Update
2 Volumes of technical memoranda plus summary volume
Prepared for the Madison Metropolitan
Sewerage District by CH2M Hill Engineers

The 1976 Facilities Plan proposed an alternative which included:

-~ Assumption of 50 MGD secondary treatment capacity from Fifth
Addition

-- Rotating biological contactors for nitrification, a form
of advanced wastewater treatment for ammonia control
(treatment beyond the secondary level)

-~ Granular media filtration to control solids

-~ Breakpoint chlorination for nitrogen control and disinfection
-~ Dechlorination to protect stream |ife

-~ Holding ponds for flow equalization

-~ Post aeration to Increase dissolved oxygen

-~ Improved effluent pumping system to Badfish Creek discharge
location.

The alternatives examined in the 1976 Facilities Plan had to meet treatment
levels established to provide for full fish and aquatic standards in the
entire length of Badfish Creek. These discharge permit requirements were
(30 day averages):

8005 8.0 mg/|
Suspended Solids 8.0 mg/|
Dissolved Oxygen 7.0 mg/|
Total Ammonia as Nitrogen 0.1 mg/l
Chlorine Residual 0.1 mg/l
pH 6-9

Present worth project costs were estimated to be $47.2 million for this alter-
native for the 20-year planning period.

C. EIS ISSUES
Water quality Impacts are a concern of the downstream users of Badfish Creek

and the Yahara and Rock Rivers. Past effluent quality of the Madison effluent
has been low, because of undersized and inadequate treatment facilities. This
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led to stream deterioration. The volume of effluent is also large compared to
the natural flow of 3adfish Cresek. Flooding has baen a problen in some areas.
Water quality issues raised substantial public controversy over a period of
years.

Questions were raised about 2axamining alternative discharge locations and
whether it was most appropriate to discharge to dadfish Creek. This included
potential impacts to the Upper Yahara River if the effluent discharge were
changed. Another concern was the economic blias towards continuing the 3adfish
Creek discharge that the existing discharge pipeline implies.

The Notice of Intent to prepare the EIS on this project was issued in September
1974.

D. JRAFT EILS

The Draft EIS issued in June 1973, examined a variety of discharge location
alternatives:

1. No action

2. Misconsin River

3. Koshkonong Nuclear Power Plant reuse, plus Rock River backup
4. 3adfish Creek

5. Yahara River

6. Split discharge between 3adfish Creek and Yahara River

7. Land application/groundwater recharge

The salected discharge alternative was 3adfish Creek. A variety of treatment
systems were oxamined for esach discharge location.

3etween the time the Facilities Plan was written and the Draft EIS was issued,
the stream classification of 3adfish Creek was modified from full fish and
aquatic life throughout its length to distinctions between three segments

(see Figure 1-2):

-- Point of discharge to confiuence with the Oregon 3ranch (about
3.6 miles) = effluent ditch

-~ Oregon 3ranch to Highway "A"™ bridge (about 7 miles)
= internediate segment

-~ Highway "A" bridgs to confluence with the Yahara River
(about |l miles) = full fish and aquatic life standards.

1-6
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The change in stream standards classification meant that a somewhat less highly
treated effluent could be released to 3adfish Creek than was assumed in the
original Facilities Plan document. The new permit |imits were (30 day average):

Dissolved Oxygen 6.0 mg/l
Total Ammonia as Nitrogen 1.0 mg/1 (summer); 3.0 mg/l (winter)

809, suspended solids, chlorine residual and pH limits were unchanged by the
reclassification.

The Draft EIS recommended a treatment alternative to meet the new effluent
fimits:

-- Assumption of 50 MGD secondary treatment capacity from the Fifth
Addition

-~ Assumption of solids handling capacity, based on previous sludge
ENS

-- Rotating biological contactors for nitrification for ammonia conitrol
(treatment beyond the secondary level)

-- No breakpoint chlorination/no dechlorination

-- Granular media filtration to control solids

-- QOzonation for disinfection and to provide additional 20
-- Holding ponds for flow equalization

-- Improved effluent pumping system to the Badfish Creek

Present worth project costs were estimated to range between $44.2-$47.2
million.

£, PUBLIC PARTICIPATION
Events prior to the Draft EIS are summarized in Chapter 6 of the Environmental
Assessment volume of the Facilities Plan.

A Facilities Planning Advisory Committee was formed in the fall of 1974,
Reprasentatives participated from MMSD, Dane County Regional Planning
Commission, Rock County, Rock Valley Metropolitan Zouncil, Wisconsin DNR,
USEPA, and a citizen representative, This group provided assistance in
developing the Facilities Plan for Madison and contributed to public
participation.

The public hearing on the Draft EIS was held in two sessions on August |7,
1978, in Madison and Janesville, Wisconsin. Transcripts are availab'e for
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refserence at USEPA, Region V, Wisconsin DNR, 3ursau of Snwvironmental Impact in

Madison, and at the Janesville Public Library.
Chapter 6 of this document.

F. PROJECT HISTORY HIGHLIGHTS

First wastewater treatment in Madison

Original Nine Springs treatment facility builf
Discharge prohibited to Madison Lakes
Discharge to Badfish Creek begun

Fourth Addition to the Nine Springs plant

3adfish Creek reclassified to meet fish and
aquatic 1ife standards

Notice of Intent to prepars an EIS on sludge
facilities and advanced treatment facilities

Facilities Plan Document

3adfish Creek reclassified into segments
Draft EIS - sludge

Final EIS - sludge

Fifth Addition on line for additional
secondary treatment capacity

Draft EIS - wastewater treatment
and discharge

Public Hearing on Draft EIS for wastewater
Facilities Plan Update on technical issues

Final ANPDES Permit Issued

The issuas are summarized in

1890's
1923
1951
19358
1951

1971

September 1974

August 1975
October 1975
October 1975
August 1377

Novambaer 1977

June 1978

August 17, 1973
January 1930

July 198]

G. _RECORD OF DECISION

A Record of Decision on this Agency's final action and mitigative measures pro-
posed project will be issued at least 30 days after the official filing dats

of this Final EIS. A copy will be sent to those persons who recaive a copy of
this Final EIS and to all others who request it.
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CHAPTER 2
ALTERNATIVES
A. DESIGN FACTORS AND ASSUMPT1ONS

1. Introduction

in this Chapter we will present alternatives for the treatment unit components.
Detailed evaluation of the system alternatives and their environmental
impacts will occur in Chapter 4. Changes which have occurred between the

Draft and Final EIS will be highlighted in both chapters.

2. Flow Design Size and Water Conservation

Per capita flow projections have been derived from historical records dating
back to 1954, These flow data show an average annua! increase in the per
capita flow rate of 0.8 gallons per capita per day. This historical increase
has been incorporated into the 20-year projection of future flows to the
wastewater treatment plant. |Industrial flows have also been considered. The
result is the 50 MGD design value for the year 2000. Details on flow are
provided in Technical Memorandum |-3 of the 1980 Facilities Plan Update and
in the Draft EIS. The 50 MGD value was used in the 1977 Fifth Addition for
secondary treatment capacity.

Madison has recentiy initiated a voluntary water conservation program which
has resulited in decreased water use. Much of the decrease has been in such
forms as reduced lawn watering, which will not affect sewage flows.

3. Wastewater Characteristics

The technical aspects of the Madison domestic and industrial influent have
been discussed in Technical Memorandum 1-3 of the 1980 Facilities Plan Update.
The wastewater character is predominantly domestic, with slightly higher 30D
and grease levels than in strictly domestic influent.

4. Sludge Treatment Facilities

Sludge issues have already been addressed in the 1977 Final SIS on solids
handling facilities. The new improvements should begin operation in the
spring of 1982.

5. Land Reguirements

A 72-acre land parcel, immediately west of the Nine Springs Wastewater Treat-
ment Plant, has been purchased by the MMSD. |+ will be used to provide expan-
sion area and to maintain a 500-foot buffer zone between the facilities and

a residential area.
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3. WATER QUALITY STANDARDS AND DISCHARGE PERMIT

1. Water Quality Standards

The following watsr quality standards havs been dsvalopad for 3adfish Craek:

Table 2-1 Water Quality Standards for 3adfish Creek

Badfish Crask (1)

Paramater Value Reach 1 Reacn 2 Reach 3

DO{(mg/1) Mininum I 3 5
Total Ammonia Summer None 3(2) Not Specified (5)
as Nitrogen Winter Nons 5(2) Not Spescified
pH (units) Range 6.0-9.0 5.0-3.0 5.0-9.0 (3)
Temperature (OF) Maxi mum Nonz None 39
Colitorm (No./100 ml)  Geometric mean (4) 200 230 200

Maxi mum 400 400 4090

(1) Reach 1: Is the effluent channel, extending from the MSD outfall to
channel 's confluence with the Orsgon 3ranch.

Reach 2: |Is from the confluence of the effluent channel with the Oregon
3ranch, downstream to County Trunk Highway A.

Reach 3: Is from County Trunk Highway A, downstr2an to the confluenca
with the Yahara Rivar (sse Figur2s 1-2).

(2) Established in consideration of minimum dissolved oxy3en requirament.
(3) No greater than 0.5 units outside natural condiftions.

(4) More than 10 percent of samples in any givan month shall not axceed this
value,

(5) Ammonia values will be discussad in Section C of this chapter.

No substances which may be chronically toxic to fish and aquatic life are
permitted in Reach 3. Table 2-2 contains water quality standards recommended
from a nunber of sources for protection of fish and aquatic life from such
chronic toxicity. |In addition, the Wisconsin DNR Adninistrative Cods statss
that all three classifications of the receiving stream should mset the follow-
ing conditions at all ftimes:
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Table 2-2
Recommended Maximum

Parameter In-stream Concentrations References

Color 10% Seasonal Change 1,3
Total Suspended Solids 25-400 mg/I |
Total Phenols | ug/l l, 3
PCB's 0.001 vg/! 3
Al 0.07 mg/l 2
Ag 0.003 mg/I 2
As 0.01 mg/! |
B 6250 mg/! 2
Ba 5.0 mg/| 2
Be 1.1 mg/l 2
Cd 12.0 ug/I 3
Cr 0.10 mg/! 1,3
Cu 0.01 mg/! |
Fe 1.0 mg/l 3
K 50 mg/! 2
Pb 0.01 mg/1 |
Mn 1.0 mg/I 2
Hg 0.05 vg/! 3
Mb 54 mg/| 2
Ni 0.1 mg/I I
Se 0.25 mg/| 2
Sn 1.2 mg/I 2
Va 4.8 mg/| 2
Zn 0.01 mg/l |
Chlorides 400 mg/1 2
Fluorides 1.5 mg/l 2
Nitrites 50 mg/I 2
Sulfides 0.005 mg/1 |
Cyanides (free) 0.005 mq/1 I, 3
Total Combined Chlorine 0.05 mg/I |
References:

I.  National Academy of Sciences. Water Quality Criteria, 197°2,
2. OWBrien and Gere, 1976 q; (From McKee, J. E.. and Wolif, H. 'W. Water Quuality Criteria, 1963.)
3. U.S. Environmental Protection Agency. Quality Criteria F or Water, 1978,

Source: Facilities Plan Update

WATER QUALITY ST
Technical Memorandum 2-D STANDARDS

FOR FISHI AND AQUATIC LIFE



o Substances that will cause objectionable deposits on the shore or in
the becl of a body of water shall not be present in such amounts as to
interfere with the public rights in waters of the State;

o Floating' or submerged debris, oil, scum, or other materials shall not
be presennt in such amounts as to interfere with public rights in waters
of the Si-ate;

o Materials producing color, odor, taste, or unsightliness shali not be
present in su:ch amounts as to interfere with public rights in waters
of the State;

o Substances in concentrations or combinations which are toxic or harmful
to humans shall not be present in amounts found to be of public health
significance, nor shall substances be present in amounts which are
acutely harmful to animal, plant, or aquatic life.

The classification of the three reaches of 3adfish Cresk have been changed
since t'he original Facilities Plan was prepared in 1976, Formerly, all three
reaches were classifiied fo maintain full fish and aquatic life. Now, Reach 1
is classified as an effluent ditch, Reach 2 as an intermediate zone, and Reach
3 remaims at full fish and aquatic life standards. Figure 1-2 presents a map
of the stream segment locations. Technical Memorandum 2-A of the Facilities
Plan Addendum discusses water quality standards in more detail.

2. Discharge Permi't

The dischiarge permit |imitations reflect the degree of treatment necessary to
achieve the designated wvater quality standards. Additional clarification

and verification of the computer model occured after the Draft EIS was issued.
Additicnal data were substituted for some of the earlier assumptions used in
the model . This, plus clhanges in the ammonia limits (discussed below), led to
an increase in the alloweible levels of BOD and SS and a slight decrease in the
minimum OO0 level. The revisions to key values are shown in Table 2-30.

C. AMMON! A ISSUES
. Background
Ammonia occur's in a variety of forms:

Total ammonia: Consists of both the unionized and ionized forms. This is

the form inclucled in the NPDES/WPDES discharge permit.

Unionized ammonia: The form of ammonia foxic to aquatic life. |1 may be
expressed either as ammonia o as nitrogen. The relationship of the two
expressions is, 0.05 mg/| of unionized ammonia as nitrogen equals 0.062 mg/|
of ammonia.

lonized ammonia: The form of ammonia expr essed as ammonium ion and ammonium
ion measured as nitrogen. The relationship of the two expressions is 1.0 mg/|
of ammonium ijon as nifrogen equals 1.22 mg/! of ammonium ion.

The total ammonia in solution in wastewater will include varying proportions of

2-4



Table 2-3

Revisions to WPDES Permit Limits for Nine Springs Wastewater Treatment Plant.

80D5 (mg/1)
$S  (mg/1)

Total ammonia as
nitrogen

(summer - mg/1)
(winter - mg/l)

Note: These permit modifications were finalized October |,

7 Day Average
20

23

(S V]
ON

30 Day Average
19

20

2.7
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ionized and unionized ammonia. The relative quantities of each will depend on
the pH and temperature of the wastewater. Figure 2-1 shows this relationship.
Increasing the temperature and/or increasing the pH will increase the propor-
tion of unionized ammonia present.

TKN: Total Kjeldahl Nitrogen is all the ammonia nitrogen, and organic nitro-
gan in a sample of wastewater. Past test results have shown the MMSD eff luent
to contain an almost constant level of 3.0 mg/l of organic nitrogen. Therefore,
for any value of TKN, the ftotal! ammonia nitrogen can be found by subtracting

3.0 mg/l.

The chemical symbols (NH3, etc.) for the various ammonia forms are not used
consistantly and can be confusing. In this EIS, therefore, the names will
be written out.

In addition to controlling the toxic unionized portion, it is desirable to limit
total ammonia levels. Ammonia exerts an oxygen demand, reducing the DO
concentration and can also be an aquatic plant nutrient, promoting undesirable
excess plant growth, see Technical Memorandum 2-B.

2. Draft EIS Values

The total ammonia limits for effluent in the Draft EIS were based on not exceeding
0.02 mg/!l of unionized ammonia nitrogen in the reaches of 3adfish Creek below
Highway A. The 0.02 mg/!| criteria was developed to protect fish life. The
effiuent limit of total ammonia to achieve this in-stream value was determined

to be 1.0 mg/l (summer) and 3.0 mg/l (winter), as a monthly average. The effluent
values assumed a DO of 6.0 mg/l, minimum,

A number of questions were raised at the time of the Draft EIS about selecting
appropriate ammonia levels specifically for Badfish Creek. The in-stream limi+t
of 0.02 mg/( of unionized ammonia was based on EPA's 1972 "Blue 3ocok" Water
Quality Criteria, (subsequently revised in 1976, "Red Book"). Those values

are based on nationwide studies and tend to be falrly conservative. A value
designed to meet the conditions of Badfish Creek under its new classification
into three reaches was suggested. Another change since the initial Facilities
°lan studies was the operation of the Fifth Addition of the Nine Springs Plant,
This addition expanded the secondary freatment facilities, with an improvement
in the water quality of 3adfish Creek, see Chapter 3. Since the 1976 Facilities
®lan, the water quality model used by the WDONR to determine effluent limits

has undergone refinements and is utilizing fewer assumptions not based on actual
data.

3, Studies Conducted

The Madison Metropolitan Sewerage District and the University of Wisconsin con-
ducted a series of bioassay tests to test the lethality of the Nine Springs
effluent on rainbow trout and bluegill sunfish. The 96-hour lethality value

to 50% of the population (96~hour LC ) was found to be |.09 mg/l of unionized
ammonia. An extensive literature review accompanied the bioassay studies,

see Table 2-4. From l|iterature values and test results, a new stream water
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Figure ?-1

RELATIONSHIP OF AMMONIA CONCENTRATION, pH, AND TEMPERATURE

Temperature
(°C)

Source: Facilities Plan Update
Technical Memorandum 2-B
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quality standard of 0.05 mg/! of unionized ammonia as nitrogen (7-day averags)
was established for 3adfish Creek. This standard has been accepted both

by WDNR and USEPA as valid for 3adfish Creek. Technical Memorandum 2-C of

the Facilities Plan Addendum describes this work in detail.

Additional modeling work was performed to determine effluent [imits to meet the
new 0.05 mg/! standard and to reflect the improved condition of 3adfish Creek.
The values were to be achieved in the third reach of Badfish Creek (full fish
and aquatic life), taking into account the changes which would occur in the
upper two reaches. Technical Memorandum 3A presents a full discussion of the
modeling effort,

Stream surveys used in the modeling:

-- Water quality data
1975 (I set)
1976 (2 sets)
(978 (2 sets)
1979 (I set)

-- Diurnal water quality surveys (24-hour)
October 1978 -~ (see Technical Memorandum 3-~8)
May 1979 - (see Technical Memorandum 3-C)

The mathematical water quality model used from this analysis, "Auto-Qual,"
simulated the one-dimensiona! steady-state distribution of conductivity,
dissolved oxygen, carbonaceous oxygen demand, and nitrogenous oxygen

mixing and fransport, first order reaction terms for deoxygenation, nitrifi-
cation, settling, and reaeration, and sediment oxygen demand. Rate coeffi-
cients were adjusted to reflect inhibition of biological activity at low
concentrations of dissolved oxygen. This is the same model used in the (975
Facilities Plan modeling.

The Badfish Creek model was validated against the six independent sets of
water quality survey data obtained under a variety of hydraulic, environ-
mental, and loading conditions. A consistent set of model coefficients were
used for all simulations, which attested to the versatility and reliabiiity
of the model to simulate varied conditions.

After thorough validation, the model was used to svaluate water quality aft
critical conditions in response to various levels of effluent quality. Simu-
lations were conducted for (990, representing a time when the biology and
chemistry of the stream are expected to ba in balance with the reduced effluent
loadings. Model coefficients in these simulations were properly adjusted to
reflect the projected improved water quality and wastewater effluent. Adjust-
ments were based on theoretical considerations, past research and special
laboratory and field studies. Simulations were also conducted for 13985 to con-
servatively refiect possible short-ferm conditions while the sfream environment
is responding to improved effluent quality. In these simulations, model coeffi-
cients were not adjusted to reflect the improved effluent water quality.
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Item LC50
1 1.34
2 1.15
3 1.02
4 0.79
5 0.61

Item LCS0

6 291
7 0.70
8 0.50
9 047
10 0.36
11 028
Item LC50
12 3.55
13 2.79
14 2,04
15 0.73
16 0.73
17 0.57
18 0.56
19 050
Item LCS50
20 8.98
21 8.50
22 7.29
23 3.76
24 3.64
25 243
26 1.82
27 1.58
28 151
29 146
30 1.34
31 1.16
32 1.06
33 1.05
34 1.02
35 097
36 0.94
37 0.92
38 087
39 087
40 0.80
41 0.59
42 0.55
43 0.52
44 0.49
45 0.39
Item LC50
48 182
a7 0.50
43 050
49 0.50
50 0.49
51 0.49
52 044
53 042
54 0.40
55 0.40
56 0.35
57 0.30
58 0.24
59 019
Source:

Species
Gambusia
Brown Trout
Rainbow Trout
Rainbow Trout
Rainbow Trout

24 Hour LC50 (NH; in mg/1)
Species

Channel Catfish
Rainbow Trout
Rainbow Trout
Rainbow Trout
Rainbow Trout
Atlantic Salmon

48 Hour LC50 (NH3 in mg/1)

Species

Channel Catfish
Blugill

Flathead Minnows
Rainbow Trout
Rainbow Trout
Rainbow Trout
Rainbow Trout
Rainbow Trout

96 Hour LC50 (NH; in mg/1)

Species

Bluegill Sunfish
Flathead Minnows
Bluegill Sunfish
Channel Catfish
Channel| Caifish
Channel| Catfish
Channel Catfish
Bluegill Sunfish
Guppy Fry

Bass

Striped Bass
Bluegill

Bluegill

Bluegill
Stickleback
Bluegill

Bluegili

Striped Bass
Stickleback

Bass

Cutthroat Trout Fry
Bluegill

Coho Salmon
Cutthroat Trout Fry
Bluegill

Rainbow Trout Fry

THRESHOLD LC50 (NH; in mg/1)

Species

Rainbow Trout
Bream

Carp

Rainbow Trout
Rudd
Rainbow Trout
Rudd

Roach

Trout Spawn
Rainbow Trout
Perch

Trout Spawn
Rudd
Rainbow Trout Spawn

Facilities Plan Update

Technical Memorandum 2-B

Table 2~4

LESS THAN 24 HR LC50 (NH; in mg/1)

Source Time (hr)
Hemens; 1966 17.0
Penaz; 1965 96
Lloyd, Herbert; 1960 83
Smart; 1976 20
Smart; 1976 50

Source

Robinette; 1976

Ball; 1967

Ball; 1967

Lloyd, Orr; 1969
Herbert, Shurben; 1963
Herbert, Shurben, 1965

Source

Sparks; 1975

Sparks; 1975

Sparks; 1975

Brown; 1968

Herbert, Shurben; 1963
Herbert, Shurben; 1964
Herbert, Van Dyke; 1964
Ball; 1967

Source

McKee, Wolf; 1963
McKee Wolf; 1963
McKee, Wolf; 1963

Colt, Tchobanoglous; 1976
Roseboom, Richey; 1977
Colt, Tchobanoglous; 1976
Roseboom, Richey; 1977
Roseboom, Richey; 1977
Rubin, Elmaraghy; 1977
Roseboom, Richey, 1977
Hazel, et al; 1971
Ruffier; 1978

Ruffier; 1978

Ruffier; 1978

Hazel, et al; 1971
Roseboom, Richey; 1977
Ruffier; 1977

Hazel, et al; 1971

Hazel, et al; 1971
Roseboom, Richey; 1977
Thurston, et al, 1978
Roseboom, Richey; 1977
Buckley; 1978

Thurston, et al; 1978
Roseboom, Richey; 1977
Willingham, et at, 1978

Source

Merkins, Downing; 1957
Ball; 1967

Vamos, Tasnadi; 1967
Herbert, Shurben; 1963
Wat Poll Res 1971; 1972
Lloyd, Herbert, 1960
Ball, 1967

Ball; 1967

Wuhrmann, Woker; 1948
Lloyd, Herbert; 1960
Ball; 1967

Wuhrmann, Woker; 1948
Wat Poll Res 1971, 1972
Danecker; 1964

AMMONIA TOXICITY TO FISH



Results of the water quality modeling for a critical instream temperature of
22 C, pH of 8.0, and a 7-day, |0-year low flow, demonstrate the following:

-- |f no mdifications are made to the existing channel aeration capacity,
then a daily pollutant limitation of 20 mg/| total 30D and 7 mg/|
TKN must be attained to satisfy the dissolved oxygen limitation in
the third reach of Badfish Creek. (Note: aeration modification options
will be discussed in Section F-5 of this chapter.) |f the first cascade
aerators are replaced with U-tube aeration, then daily pollutant
limitations of 20 mg/l total 30D and 9 mg/! TKN must be attained to
meet the dissolved oxygen water quality standard.

-- |If the existing cascade aerators are removed and ozonation is used as
the means of effluent disinfection, then daily polliutant limitations
of 20 mg/! total 30D and |l mg/l TKN must be attained to meet the
dissolved oxygen water quality standard.

-- Conservative model simulations for 1985 suggested that limited dissolved
oxygen violations may occur in the short term under critical conditions.
This may occur immediately after improved treatment, but prior to a time
when the stream biology and chemistry have adjusted to the improved
water quality and effluent. However, it is anticipated that the stream
biology will quickly establish a new balance with the reduced effluent
loadings, so such occurences will be short-lived.

~~ Model simulations also indicated that weeds must be controlled to prevent
dramatic diurnal variations in dissolved oxygen, which may cause water
qual ity violations. The District currently harvests weeds from Badfish
Creek on a periodic basis.

Modeling results and operating data from the Fifth Addition of the Nine Springs
Plant were used to determine daily, weekly and monthly effluent limitations.
The 30-day limit for total ammonia is 2.7 mg/i in the summer and 8.0 mg/l in
the winter. These values will achieve the 0.05 mg/l unionized ammonia nitrogen
value instream |imit.

4. Summary of Ammonia Conclusions Used for the Final EIS

30-day average

Instream: DO mg/| 5.0
(reach 3) Unionized Ammonia as Nitrogen mg/| 0.05
pH 5-9
Effluent: 30D mg/1i 19.0
TSS mg/l 20.0
DO mg/| 5.0

Total Ammonia mg/| 2.7 (summer)

as nitrogen 8.0 (winter)
pH 6-8



D. OVERVIEW OF PREVIQUS ALTERNATIVES
. Facilities Plan

in 1976 the Facilities Pian examined 23 discharge sites, including surface
alternatives, groundwater recharge, and industrial or agricultural effluent
reuse, see Section 7 of the Summary Plan in the Draft EIS. These were narrow-
ed down in the preliminary selection to: proposed Koshkonong Nuclear Power
Plant (reuse), Badfish Creek, Badfish Creek and Yahara River, and Wisconsin
River. Section 3-3 of the Draft EIS indicated our reservations about several
aspects of this screening. The final screening of the Facilities Plan chose
the Badfish Creek alternative as the most cost-effective. System alternatives
were examined which would produce the necessary effluent quality for Badfish
Creek, as described in Chapter 9 of V. 2 of the Draft EIS. The selected system
has been outlined in Section 3-3 of Chapter I.

2. Draft EIS

The alternatives examined in the Draft EIS were based on our analysis of the
Facilities Plan's final group of alternatives. They were:

"No Action" Alternative

Continued discharge to Badfish Creek with no new or upgaded facilities beyond
those constructed as part of the Fifth Addition and as part of the Organic
Solids Reuse Plan (Sixth Addition).

Alternative #1

Discharge to the Yahara River with effluent meeting the highly nitrified (low
ammonia) level defined as "Effluent |I" in MMSD's Facilities Plan.

Alternative #2

Split discharge to Badfish Creek and the Yahara River with effluent meeting
the highly nitrified level defined as "Effluent 1I" in MMSD's Facilities
Plan,

Alternative #3

Continued discharge to Badfish Creek with effluent meeting Wisconsin Department
of Natural Resources proposed |imitations for discharge to 3adfish Creek, 6.0
mg/! D.0., total ammonia as nitrogen 1.0 mg/l (summer) 3.0 mg/l (winter).

Each of the system alternatives and its wastewater treatment component alterna-
tives was evaluated for costs, ability to meet receiving stream water quality
requirements, environmental impacts, reliability and flexibility. The array

of treatment component alternatives differed slightly from the Facilities Plan
because somewhat less ammonia removal was required for a 3adfish Creek dis-
charge after the stream reclassification in the fall of 1976, Chapter 3 of the
Draft EIS presents the final alternatives analysis in detail. Alternative 3,
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3adfish Creek, was selected. The preferred treatment system consisted of rotat-
ing biological contactors, granular media filtration, ozonation and holding ponds
for flow equalization. The discharge location analysis from the Draft EIS is
incorporated into this Final EIS. A 3adfish Creek discharge will be used for
each alternative.

E. ADDITIONAL INFORMATION 3ETWEEN THE DRAFT AND FINAL EIS

Additional facilities planning work was performed after the Draft EIS was re-
leased. Part of this developed more treatment component alternatives for the
3adfish Creek discharge. These studies reflect the changes in stream classifi-
cation and operating data from pilot studies on certain units. These studies
are presented in the technical memoranda of the 1980 Faciltities 2lan Update.
They will be a basis of our alternatives analysis, below.

F. ALTERNATIVE COMPONENTS - FINAL E1S

l. InnovaTive:ﬁliernajive Incentive

The 1977 Clean Water Act amendments contain new provisions, initiated in Octo-
ber 1978, to encourage the use of new types of sewage treatment technology.

I+ defines certain technologies as being innovative or alternative (I1/A).
Special emphasis is placed on ideas that: reclaim or reuse water, recycle
wastewater nutrients, eliminate surface discharge, conserve or recover energy,
or lower total costs. Qualifying /A portions of a project may receive 35%
Federal funding for capital costs rather than the usual 75%. In addition,

if an I/A alternative fails to meet design goals within the first two years

of operation, the Federal Government will pay 100% of the cost of replacing
or correcting the failed system. Components which may be potentially classified
as I/A will be indicated as such in the following discussions.

2. Ammonia Removal (Nitrification)

The technical reasons for the level of ammonia removal required for a 3adfish
Creek discharge have been discussed in Section C. More detailed information
on the various systems and the nitrification process is presented in Technical
Memorandum 4-C of the Facilities Plan Update.
The following alternatives will be examined:
-- single stage nitrification using standard efficiency diffusers.
-- activated sludge followed by air drive rotating biological contactors.
-=  SURFACT process

-- air/oxygen single-stage nitrification

Additional alternatives were previousiy examined in the 1975 Facilities Plan:
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-- Single-stage activated sludge
-- Two-stage activated sludge

-- Rotating biological contactors
-- Zimpro-3iophysical system

-- Activated bio=filter

These alternatives assumed the need for a slightly higher degree of effluent
quality. Elements of many of them are used in the current set of alterna-

tives.

The alternatives under discussion in this Final EIS assume the expanded
secondary treatment capacity now on-line at the Nine Springs treatment plant.

a. Single-stage nitrification with standard efficiency diffusers.

Single-stage nitrification is a suspended growth biological treatment system.
It relies on several nitrifying bacteria to oxidize ammonia in the wastewater
first to nitrite and then to nitrate. The system, as an adaptation of the
activated sludge process, must be designed and managed with enough solids
retention time to allow the bacterial population to reproduce. This ensures
the maintenance of an adequate ongoing bacterial population which is neces-
sary for effective ammonia removal. Solids retention at Nine Springs would
be promoted by increasing the aeration volume and by increasing the mixed

| iquor suspended solids concentration., Although this is an adaptation of

the existing activated sludge process, treatment capacity would have to

be doubled fto use it on a long-term basis.

This method has been sucessfully demonstrated at the Nine Springs facility
from November 1977 to March 1979, (see Appendix A of Technical Memorandum
4-C). Standard efficiency diffusers are a fully proven technology at other
wastewater treatment plants.

Capital costs: $ 10,510,000
Operation and Maintenance costs: $ i,436,000 per year

of this $ 893,000 is for electric power
$

Present worth cost: 25,300,000

b. Activated sludge followed by air drive rotating biological
contactors (R3C)

The R3C process consists of a number of large diameter corrugated plastic media
assemblies mounted on horizontal steel shafts. The media rotate in a concrete
tank of wastewater. 3acteria grow on the media and feed upon organic matter

in the wastewater (see Figure 2-2). The system encourages the growth of those
groups which convert ammonia to nitrate. The bacterial population will be
sloughed off the media to be suspended in the effluent. These suspended solids
are removed in a subsequent freatment process. An air drive system alterna-~
tive is suggested for turning the R3C's, if the system is to be used at

Nine Springs. The air drive system has the advantages of increasing dissolved
oxygen and reducing maintenance problems.
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Figure 2-2

MEDIA AIR CUPS

MEDIA ROTATION

__— WASTEWATER T &/AIR HEADER
e

\/ CONCRETE TANK

|

Source: Facilities Plan Update

Technical Memorandum 4-C AIR-DRIVE RBC UNIT



While RBC's have been used for about 20 years for wastewater treatment, the
air drive variation is more recent and has been used at facilities smaller
than Madison. The process itself is well established.

Capital cost: $13,220,000
0 & M cost: $ 1,454,000
of this $§ 889,000 is for electric power

Present worth cost: $28,500,000
c. Single-stage nifrification using high efficiency diffusers

This alternative is similar to a, discussed above. |t substitutes energy=-

saving high efficiency diffusers. This is a potentially innovative procass
because of its energy saving features. This system has been ftested at the

Nine Springs plant. Possible problems may occur with increased plugging of
the fine bubble diffusers (high efficiency) compared to the standard coarse
bubble diffusers.

Capital costs: $11,210,000
0 & M costs: $ 934,000
of this $ 489,000 is for electric power

Present worth costs: $20,600,000
d. SURFACT process

The SURFACT process places RBC's in an air activated sludge tank, (see Figure
2-3). A fixed film of bacteria grows on the rotating media while suspended
bacteria grow in the activated sludge. The biological activities of both
populations of bacteria treat the wastewater to a high degree. The existing
activated sludge tanks would be retrofitted with the R3C's.

One prototype facility is operating in Philadelphia., |Its abilities for
nitrification must be tested. This is a potentially innovative system to
use for nitrification. Some energy savings may also be achievable with this
system.

Capital costs: $15,050,000
0 & M costs: $ 991,000
of this $ 521,000 is for electric power

Present worth costs: $25,300,000
e. Air/oxygen single-stage nitrification

This alternative modifies (c) by adding pure oxygen vent gas from an ozonation
disinfection system (see alternatives under Section 3, below) in addition o using
the high efficiency air diffusers.

Because this is a new approach to wastewater treatment, it is potentially inno-
vative. Some energy and sizing savings may be realized. Enough oxygen would
be generated by the ozonation system to be recycled and treat about 25 percent
of the effluent. About 75 percent of the flow would be handled by the high
efficiency air diffusers.
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Figure 2-3
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Capital costs: $12,530,000
0 & M costs: 3 933,000

of which $ 487,000 is for electric power
Present worth costs: $ 21,900

Implimenting fthis system would be dependent on selecting ozonation for disin-
fection.

3. Suspended Solids Reduction

A successful degree of suspended solids removal is required to achieve the
20.0 mg/} limit of the discharge permit. This level is less stringent than
the 8.0 mg/! assumed necessary in the Draft EIS. Granular media filtration
was selected in the Draft EIS. Microscreening and chemical treatment were

also examined.

3ecause of the permit changes a new group of solids removal alternatives have
been covered in the Facilities Plan Addendum, Technical Memorandum 4-D,
They include:

-- Granular media filtration by low head gravity filters

-- ©Granutar media filtration by highhead gravity filters (deep bed)
-- Granular media filtration by pressure filters

-- Advanced secondary settling

The Technical Memorandum provides more detailed information on these alterna-
tives, to supplement our discussion in this Final EIS.

Filtration involves the transport of the particle from the bulk liquid to the
surface of the filter media and attachment of the particle to the media sur-
face. The types of physical mechanisms depend on the size of the particle.
Certain sized particles can be difficult to capture. The filter cycle has

a filtration phase for particle removal and a backwash phase to rejuvenate
the filter.

a. Granular media filtration by low head gravity filter

Low head filters have shallow multi-compartmented filters. |Individual cells
may be backwashed while the rest of the filter continues to operate (see
Figure 2-4). This type of system must be frequently backwashed for effective
results. Most of the removal occurs at the surface of the filfer.

Heavy loading of the filters leads to frequent backwashing. Chlorination of
the influent is recommsnded to reduce accumulation of slime, algae or grease
in the filters. This type of filter has fairly widespread use.

Capital costs: $5,920,000
0 & M costs: $ 329,300

of this $ 11,000 is for electric power
Present worth costs: $9,900,000

b. Granular media filtration by high head gravity filters (deep bed)

Deep bed filters have a longer filter run and the entire unit is backwashed at
once, in contrast to low head gravity filfers. Removal occurs fthroughout the

2-17



Figure 2-4
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Figure 2-5
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filter (see Figure 2-5). Media are sslected to be compatible with the
influent and the degree of particle removal desired. Dual media filters
have been used in past pilot studies at Nine Springs. High head gravity
filters are widely used in water and wastewater treatment.

Capital costs: $4,760,000
O & M costs: $ 350,000

of this $ 32,000 is for electric power
Present worth costs: $8,200,000

c. Granular media filtration by pressure filters

Pressure filters operate in an enclosed structure, as shown in Figure 2-5.
Backwashing is performed on the entire unit. Pressure filters have the advan-
tage of boosting hydraulic pressure in subsequent units of the wastewater
treatment system. Filter media are selected to provide the desired degree

of treatment. The pressure of the system can be adjusted to match influent
characteristics.

Capital costs: $5,460,000
0 & M costs: $§ 339,000

of this $ 42,000 is for electric power
Present worth costs: $9,000,000

d. Advanced secondary settiing by clarification or fiocculation

These are potentially innovative treatment techniques. Chemicals such as
polymers and alum enhance natural flocculation patterns., This can be done with-
in existing or new clarifiers. A combination of new flocculating clarifiers
plus a retrofit of some of the existing clarifiers is proposed for the Wine
Springs facility (see Figure 2-7).

Capital costs: $2,699,000
0 & M costs: $ 73,000

of this $ 3,000 is for electric power
Present worth costs: $3,400,000

4. Disinfection

Effluent disinfection is required by the discharge permit to [imit bacterial
contamination instream. The Facilities Plan proposed breakpoint chlorina-
tion-dechlorination for ammonia control plus disinfsction. The Draft EIS
has determined that biological nitrification was preferable for ammonia
control.

Qzonation was selected over chlorination for effluent disinfection. Technical
Memor andum 4-E presents an additfional planning analysis of disinfection
alternatives. These include:

-- chlorination-dechlorination

-- pzonation
-- ultraviolet radiation (UV).
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Figure 2-6
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a. Chlorination=Dechlorination

Chlorination is the most usual way to disinfect effluent. |+ may be followed
by dechlorination to protect aquatic life from the potentially harmful effects
of chlorine concentrations.

Presently the Nine Springs effluent is chlorinated. Much of the existing
disinfection equipment is old and must be replaced to meet the needs of the
20-year planning period. A new system is considered for this alternative.

When a chlorine solution is mixed with wastewater, hypochlorous acid forms. The
acid is effective in reducing the number of bacteria in the treated effluent.
Chlorine may be stored on-site. Dechlorination may be accomplished by activated
carbon or sulfur dioxide. Adsorption on activated carbon particles is the more
expensive dechlorination process. Sulfur dioxide will instantaneousiy reduce
chlorine to chlioride in the wastewater. Reaeration is necessary affer this step
to restore DO levels.

Capital costs $3,290,000
0 & M costs § 283,000

of this $66,000 is for electric power
Present worth costs: $5,900,000

b. Ozonation

Ozone inactivates viral particles and bacterial cells in a two-stage process.
This makes it an effective disinfectant for highly treated effluent. |t also
has the advantage of increasing the effluent's DO level. Ozone must be gener-
ated on-site, with comparatively high power use., Energy costs are reduced if
ozone is produced from oxygen rather than from air. Because of the quantities
of ozone needed for a 50 MGD facility, it is preferable to generate it from
oxygen. Both a once-through and recycied ozone systems were considered, with
the once-through system being less expensive.

Ozonation has been used for many years to disinfect drinking water supplies,
but its use with wastewater is more recent. Better results are achieved with
highly treated effluent than with more turbid effluent.

Cost estimates presented here do not assume recycling through an oxygen activated
sludge system. The costs have previously been calculated in the nitrification
alternatives.

Capital costs: $3,780,000
0 & M costs: $ 340,000

of which $ 235,000 is for electric power
Present worth costs: $7,300,000

c. Ultraviolet (UV)
o
Ultraviolet light of wavelength 2500-2600 A, produced by a low pressure mercury
vapor lamp, has disinfecting action. The light physically disrupts the nucleo-
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proteins of bacteria and viruses, with lethal results. The effectiveness of a
UV system depends on having a high quality effluent so that good |ight penetra-
tion occurs. Some components of wastewater may form a film on the UV lamps.
This must be removed by a wiper system, or other means, for successful system
operation.

The use of UV light for wastewater disinfection is a new application, so it is
potentially innovative technology. |t has been used for water supply and food
processing disinfection.

Capital costs: $3,190,000
0 & M costs: $ 275,000

of whizh $ 86,000 is for electric power
Present worth costs: $6,100,000

5. Post Aerafion

Post aeration Is used to increase the DO concenfration of treated effliuent,
The discharge permit mandates a minimum DO of 5.0 mg/l for effluent discharge
to Badfish Creek. This is less than the 6.0 mg/| required at the time the
Draft EIS was prepared. Post aeration could occur in the effluent pipeline,
ef f luent ditch, or upper reach of Badfish Creek. A number of alternatives are
presented In Technical Memorandum 4-F of the Facilities Plan Addendum:

Mechanical surface aeration
-- Fine bubble diffused aeration
-=- Cascade aeration

-~ Qzone diffusion

-=- Pressure aeration

a. Mechanical Surface Aeration

Surface aerators mechanically agitate water to mix air bubble in with it. Al-
though this is a simple system, part of the system can ice up in the winter.
Figure 2-8-A shows a suitable type of surface aeration system. It is not a
suitable method for instream aeration, and so will not be considered further.

b. Fine Bubble Diffused Aeration

Air is bubbled from tubes to aerate the effluent in this type of system. Figure
2-3-3 shows a static fube system, which is less subject to clogging than some
other fine bubble designs. I+ is also not a suitable method for instream aera-
tion, and so will not be considered further.

c. Cascade Aeration

A series of shallow waterfalls can also be used for aeration, as shown in Figure
2-8-C. No energy is required, but the amount of oxygen added cannot be regulat-
ed. Two cascade aerations have been in use in the effluent ditch since 1957.

No net gain in DO concentrations could be added by using additional cascade
aerators, so it will not be considered further.
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d. QOzone Diffusion

If ozone is used for wastewater disinfection, it also has the benefit of increas-
ing DO in the effluent. This alternative has already been discussed under
disinfection alternatives.

e. Pressure Aeration

Oxygen under pressure is more soluble in water. 3ecuase of this, pressure aera-
tion can be used to add large amounts of DO to effluent. Air can be added

at the suction end of effluent pumps, at the effluent pipeline in U-tubes at

the outfall, or force main, see Figure 2-3-D.

The force main installation would require the least amount of construction for
an effective system. This is the preferable alternative, and because it is a
new application, may be potentially innovative.

Capital costs: $ 360,000
0 & M costs: $ 84,000
of which $ 65,000 is for electric power

Present worth costs: $1,300,000

6. Effluent Pumping and Transport

Effluent must be fransferred from the Nine Springs plant to Badfish Creek. The
existing facilities will be inadequate to meet the 20-year planning needs for
Madison. The Facilities Plan Addendum, Technical Memorandum 4-~G, details six
alternatives:

a. This provides for renovation of the existing effluent pumping
station. The existing 54-inch effluent pipeline to 3adfish Creek
would be used to carry a maximum sustained flow of 75 MGD. The
difference between this flow and the maximum day flow of 95
MGD would be stored on-site in a peaking storage basin.

b. This would be similar to the first alternative except that a
second parallel 54-inch pipeline to Badfish Creek would be
installed, with the objective of reducing total pumping head.

¢. This would require that the existing effluent pump station
be replaced with a new 75-MGD pump station. This alternative
would be implemented in conjunction with peaking storage.

d. This would be similar to the third alternative, but a second
parallel 54-inch pipeline would also be added to reduce pumping
head.

e. This would consist of a new |15-MGD pump station and a second
parallel 54=-inch pipeline. No peaking storage would be required.

f. This would provide for a new 115-MGD effluent pump station,
and a second |15-MGD booster pump station to be located at an
intermediate point in the effluent pipeline. No peaking storage
would be provided.
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Capital costs: 0 & M Costs: gEnergy Costs: Present Worth Costs:

a. $%$4,560,000 a. $392,000 a. $296,000 a. $8,400,000
b. $7,790,000 b. $297,000 b. $203,000 b. $9,300,000
c. $5,580,000 c. $389,000 c. $296,000 c. $9,400,000
d. $8,810,000 d. $296,000 d. $203,000 d. $10,300,000
e. $6,770,000 e. $312,000 e. $227,000 e. $8,700,000
f. $4,840,000 f. $474,000 f. $296,000 f. $9,400,000

7. Flow Equalization

The Draft EIS proposed fiow equalization for a i2-hour retention period in
order to dilute tpxic pollutants prior to discharge, to equalize flow
throughout the wastewater freatment plant and fto dampen diurnal fliow fluc-
tuations to Badfish Creek. Technical Memorandum 4-8 descrlbes additional
Facilities Planning evaluations, including a dye study and flow equalization
analysis. The use of flow equalization basins (a) was compared to providing
capacity within the system, in the filtration and effluent pumping facilities,
to handle the peak instantaneous flow rate (b). The peak instantaneous flow
is 115=MGD compared to the average daily (design flow) of 50 mgd. Table 2-5
presents a cost comparison for the two flow equalization alternatives.
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Cost Component

Flow Equalization

With Equalization

Table 2-5

Without Equalization

Capital Cost 4,100,000
O & M Cost 5,400,000
Salvage Value (200,000)
Total PW 9,300,000

H. H. Gravity Filters

Not Applicable

Capital Cost 4,300,000¢!) 4,800,000(2)
O & M Cost 3,700,000 3,700,000
Salvage Value (300,000) (300,000)
Totai PW 7,700,000 8,200,000

Effluent Pumping

Capital Cost 9,100,000 9,800,000
O & M Cost 2,700,000 3,300,000
Salvage Value (1,000,000) (1,000,000)
Total PW 10,800,000 12,100,000
Total Costs
Capital Cost 17,500,000 l4,600,000
O & M Cost 1,800,000 7,000,000
Salvage Value (1,500,000) (1,300,000)
Total PW 27,800,000 20,300,000

("

Costs estimated for this TM based on filtration process designed for 95 mgd; apply to
Treatment Strategies |-3 if preceded by equalization.

(2) Costs from TM 4D based on filtration process designed for | 15 mgd.
(3) Costs estimated for this TM apply to 95 mgd effluent pump station with parallel effluent pipe.
(4) Costs from TM 4G; Alternative 5, for |15 mgd effluent pump station with parallel effluent

pipe.

Source: Facilities Plan Update
Technical Memorandum 4-B

FLOW EQUALIZATION COST EFFECTIVENESS
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CHAPTER 3
EXISTING ENVIRONMENT
A. INTRODUCTION
The discussion of fthe existing environment in the Draft EIS is in most cases ade-

quate for the analysis of this Final EIS. Please consult Chapter 2 of 1"he
Draft EIS for the following fopics:

ltem Section
Atmosphere/Climate A
Land

Topography 3=

Seology 3-2
3iological Resources

Habitat -1

Fauna -2

Sensitive Natural Areas E=-3
Air

Air quality F=1

Nolse F=-2

QOdor F=3

Land Use, Zoning and Development Trends
Existing Land Use in General Study Area G-I

Future Land Uses and Davelopment
Trends in the Seneral Study Area G=2

Land Use and Development Trends In
Vicinity of Nine Springs Sewage
Treatment Plant Expansion Site G-3

Sensitive Man-Made Resources
Historical and Archaeological =1

Recreation and Open Spaces 1-2

Agriculture =3

Energy Resources -4
3. SOILS

In addition to the information cited in Section C, Chapter 2, of the Draft EIS,
a 1973 published Soil Survey for Dane County is available from the Soil Conser-
vation Service.

C. WATER ESOURCES

This material will update Section D, Chaptar 2 of the Oraft £1S with additional
data from 3adfish Creek.



. Fifth Addition zZffluent Juality

The Fifth Addition, to provide an increas2 in secondary capacity at tne Nin2
Springs Plant, went into opsration in the fall of 1377. Tha rasulting inprova-

ments in eff luent quality will aid in inproving instr=an conditions in 3adfish
Creek. Date, for this discussion was providad by MMSD to Z2A in August 1373,
Novenbar 1977-April 1379 was the test period for experimentally operating

part of fths; plant as a single-stags nitrification systan. Ammonia nitrojen
levels of | mg/l (summer) and 3 mg/l (winter) wers successfully achisvad.
Additional capacity would bs nesaded to continue this form of operation through-
out the 2J-yzar planning period, as discussed in Section F of Chapter 2.

Figure 3-1, oreparad by the MMSD, shows 30D and suspandzad solids lzavzls defore
and after tha Fifth Addition. 302 levels are higher than they would be fronm
only a nitrifiad effluent. This is hecauszs th2 nitrified 2ffluent from

the experimantal portion of the freatmnant plant was mixad with tha efflusnt
producced by the usual contact-stabilization procass. Tha mnixtura rasultaed

in combining ammonia from the contact-stanilization 2ffluent to fz2ed ths
nitrification bacteria in ths nitrifying affluent. This rasultsd in a large
nitr ogsneous oxygsen damand, which affacts fthe 30D tsst valuss.

Frem January 1375 until Jctobzr 1377 ths averaqe parcent ramovals of 32D and
suspended solids ware 35.7% and 77.0%, respactivaly. Since tne Fifth Addition
hias been completad, the averajs remdvals have been 33.3% 33D and 31.14% suspanded
solids. Further evidence of incrzased tr2atment stadility can o2 found by
3xamining the maximun daily 309 and suspended solids concantrations whicn
occurread each month:

Average Maximnumn vMonthly Values

300 35
(mg/ 1) (na/ )

Jan 1975 - Sept (977 51 31

Oct 1977 = July 1379 44 35

Although the Fifth Additon helped to reducs the averags effluant 300 concantra-
tion, it had a nuch greatsr 2ffact on the =fflusnt suspsnded solids concantration.
Figure 3-2 shows the monthly avarajges of the pounds of 33) and suspendsd solids
entering and leaving the plant =ach day. Thz averags loadings orior to and after
the Fifth Addition ars shown dDzlow:

Loadings
30D SS
(lo/day) (In/day)
Plant Influant:
Jan 1976 - Sept 1377 53,530 41,39)
Qct 1977 - July 1979 56,330 47,475

Plant =ffluent:

Jan 1975 - Sept 1977
Oct 1977 = July 1979

3,305
4,110
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Figure 3-1
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Figure 3-2
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These data indicate the average 30D and suspended solids loading to the treat-
ment plant increased 6.2% and 13.1%, respectively, from the 2l-month period pr io
to the completion of the Fifth Addition to the time period after the Fifth Addi-
tion was on line. However, the 30D and suspended solids loading on the stream
decreased !1.5% and 53.1%, respectively, from the first to the second time
period. The decrease in 300 loading to the streamn may not be representative of
the actual reduction of 30D. 3ecause of the nitrifiers in the nitrification
plant effluent, a significant amount of nitrogeneous oxygen demand was being
exerted during the 5-day 30D test. This same nitrogeneous oxygen demand was

not being exerted during the 5~day 300's measured prior to the Fifth Addition.

Prior to the compietion of the Fifth Addition about |1 MGD of plant inflow was
routed to the trickling filter system. After the Fifth Addition was placed on
line, the amount of flow sent to the trickling filters was reduced +o about 5
MGD. This change is evident in Figure 3-3 which shows the total plant inflow and
the amount of flow to the activated sludge system.

With the construction of the selected alternative from the £1S process, the
trickling filter plant will be abandoned. The following data show the results
of the activated sludge systems for summer 1379, These data were collected
after the nitrification project had been terminated. They are probably
representative of the results that would be achieved if the trickling filter
plant were abandoned and no attempt were made to remove ammonia in the activated
sludge system,

Contact-Stabilization Step Aeration
30D SS 300 SS
(mg/1) (mg/1) (mg/1) (mg/1)
May 1979 1S 8 21 I3
June 1979 20 3 23 H
July 1979 13 9 9 1
Average 17 8 18 10

2. Badfish Creek Surveys

Additional water quality surveys have been conducted in 1978 and 1979. Survey
data were {ater used to mode! ammonia in future instream conditions, see Chapter
2, section C-3. Table 3-1 summarizes survey results and compares these values
to earlier samples. Parameters sampled included total 5-day biochemical

oxygen demand (T30D ), total Kjeldah! nitrogen (TKN), temperature, dissolved
oxygen (DO), and a diurnal (24-hour) oxygen survey. Values are presented

for the effluent ditch, the improved channel and the natural channel.

Water quality conditions observed in the six surveys had some simifar characteris-



Figure 3-3
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Table 3-1

TBOD TKN DO Diurnal DO
Rangeé Range Range Variation
(mqg/1) (mg/1) (mg/1) (mg/1)
May 1979 Survey
Eff. Ditch [5.0-25.0 3.2- 9.5 1.3- 9.0 7.7
fmp. Channel 3.0-18.0 2.1-7.2 1.2-12.5 5.9-10.0
Natural Channel 7.0-12.0 P.4-4.3 4.7-9.5 4.1
Oct. 1978 Survey
Eff. Ditch - 6.7-12.5 0.1- 0.7 0.6
Imp. Channel 3.0-13.0 2.9-10.5 0.5- 5.0 1.0-1.7
Natural Channel 6.0- 8.0 [.8- 4.1 4.7- 8.2 1.0-1.6
Summer 1978 Survey
Eff. Ditch 4,0- 9.0 4.1- 5.9 0.4- 4.3 No
Imp. Channel 4.0- 8.0 0.9- 5.7 0.6- 6.9 No
Natural Channel 4.0- 6.0 2.1- 3.7 5.2-7.2 No
Aug. 1976 Survey
Eff. Ditch - [6.5-17.2 0.9-7.0 No
Imp. Channel 18.0-28.0 16.5-16.8 0.4- 1.2 No
Natural Channel 10.0-33.0 [1.8-14.7 0.5- 3.9 No
July 1975 Survey
Eff. Ditch 11.0-29.0 12.6-14.1 4.9~ 6.7 No
Imp. Channel 14.0-29.0 [0.4-12.4 [.4~ 3.5 No
Natural Channel 23.0-37.0 6.8- 8.9 .6~ 4.5 No
Oct, 1975 Survey
Eff. Ditch - 15.5-19.1 0.5-22.0 0.8- 7.2 No
Imp. Channel 56.0-66.7 | 1.6-14.8 5.0-16.0 0.4- 2.4 No
Natural Channel 46.5-56.0 6.9-10.3 4.0-17.0 3.4-7.4 No

Source: Facilities Plan Update

Technical Memorandum 3-A WATER QUALITY

SURVEY DATA



tics, as demonstrated in Table 3-1. Levels of T30D, TKN and conductivity were
high in the effluent ditch and decreased downstream due to decay, settling

and dilution. The T80D measurements for some surveys were erratic but this

was believed to be due to residual chlorine inhibition. Ammonia represented
over 90 percent of the observed TXN concentration. Overall, concentrations

of pollutants, particularly TKN and T30D, varied widely among surveys depending
on experimentation being performed at the Nine Springs Piant. Instream dissolved
oxygen concentration also varied widely from survey 1o survey, but in general
showed a significant sag in concentrations in the vicinity of the improved
channel followed by recovery in the lower stream. Jiurnal variations in
dissolved oxygen varied, although such studies are quite limited.

In May 1979, MMSD personnel conducted an intensive diurnal water quality and
loadings survey, as fully described in Technical Memorandum 3-C. Stream quality
and loadings were monitored for 24 hours at two-hour intervals. Measurements
were made of T30D , TBOD , TKN, ammonia, nitrate, temperature, conductivity and
dissolved oxygen. Environmental conditions were partly cloudy, with moderate
stream flow and temperature. The Nine Springs Plant was operating under secon-
dary treatment during this time.

High concentrations of TBOD, TKN and conductivity were observed at the discharge,
while ccncentrations decreased downstream. No net instream loss of nitrogen was
observed as in some previous surveys, but a slight accrual of 300 was noted.

This may be a consequence of erosion and nonpoint loading, dredging activities in
Oregon Creek, or measurement problems. Aquatic weed densities were low To moder-
ate. Dissolved oxygen concentrations were, on the average, lower upstream.
Significant diurnal variations (4 to 10 mg/|) caused water quality violations

for brief periods throughout the stream.

The most intensive survey was conducted in October of 1978. This 24-hour survey,
as presented in Technical Memorandum 3-8, was similar in design fto the May 1979
survey, but did not include long-term measurements of T30D. Environmental con-
ditions were cloudy with moderate stream flow and warm to moderately cool tempera-
tures.

Water quality conditions were again characterized by high concentrations of T30D,
TKN and conductivity, which decreased with time of passage downstream. A net
loss of instream nitrogen was observed, probably due to denitrification. Up-
stream TBOD measurements were affected by residual chlorine, so these measure-
ments were discarded. OJissoived oxygen concentrations exhibited a dramatic sag
and recovery with near anaerobic conditions in the effluent ditch and improved
channel. A small (I to 2 mg/|1) diurnal DO variation was observed.

MMSD also collected water quality data in the summer of 19738. During this
period, stream flows were moderate to high and ftemperatures were moderately high.
Nine Springs plant was producing a nitrified effluent during this survey.

TBOD, TKN, and conductivity concentrations were observed to vary widely, but
typically showed a significant sag in the vicinity of the effluent ditch and
improved channel, and a recovery downstream. No diurnal measurements were made.

3-8



3. Demography and Economics

This section will supplement Section H, Chapter 2, of the Draft EIS. Data from
the 1980 census have not yet been refined. Preliminary results indicate a
slight loss from the City of Madison and a gain in outlying areas. Since the
Nine Springs facility serves much of the metropolitan population, these shifts
should not affect the earlier population projections presented in the Draft EIS.
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CHAPTER 4

ALTERNATIVE SELECTION
AND ENVIRONMENTAL IMPACT

A. INITIAL SELECTION

I+ Methodology
Charts were prepared in the Facilities Plan Update to compare the treat-
ment component alternatives presented in each section of Chapter 2. The
factors evaluated include costs, engineering criteria, land required, and
the innovative/alternative classification. Such a matrix comparison is

appropriate for the preliminary selection process, and we will use it here.

2. ﬁ@gggia Removal (Nitrification)

Table 4-1 presents this comparison. All alternatives are retained for
subsequent detailed analysis as part of the system alternatives, because
of their diversity of advantages and disadvantages, see Technical Memo-
randum 4C of the of the Facilities Plan Update.

3. Suspended Solids Reduction

Alternatives comparisons are shown in Tabie 4-2. Two alternatives, high
head gravity filters and advanced secondary settling, are retained for
the system alternatives analysis. Advanced secondary settling is appeal-
ing for cost reasons. High head gravity filters are a more conventional
technoloagy, with certain cost and operating advantages.

4. Disinfection
See Table 4-3 for a matrix on the disinfection alternatives. Chlorination
has potentially adverse environmental effects which make it unacceptable.
Ozonation and ultraviolet disinfection will be considered further system
alternatives.

5. Post Aeration

Several alternatives were ruled out in the Chapter 2 discussion. The
existing cascade aerators can be retained if needed, in the effluent
ditch. Ozonation may provide aesration benefits, as well as disinfection.

6. Effluent Pumping and Transporft

The matrix in Table 4-4 gives a comparison of these alternative components.
Alternatives e and f are the most promising. They would be capable of hand-
ling the projected peak flows. No peak storage would be needed with these
alternatives. Construction of the improvements could be phased over the
20~year planning period.

7. Flow Equalization
Providing a flow equalization basin is much more costly than designing the

treatment units to be capable of accommodating peak flows. This makes treat-
ment unit sizing the preferred approach.

4-1



Table 4-1
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B. SYSTEM ALTERNATIVES

Six treatment strategies will oe examined in addition to the No Action
alternative. These were developed In the Faclliitlies ?lanning Addendum
from the best of the various component alternatives. A land application
alternative has been previousiy discussed in the Draft EIS and determined
to be Impractical.

These alternatives are:

-- No Action

No Federal funding of treatment improvements
-- Treatment Strategy |

Strategy | is essentially the existing plant, Increasad in capacity to
accomplish single stage nitrification. Following the expanded existing
plant, high head qgravity filters are added to increase suspended solids
removal, and ozone diffusion is added to disinfect and oxygenate the effluent.

Raw wastewater enters through the existing raw sewage meter vault, where

the influent flow is measured. Preliminary freatment is provided by aerated
grit chambers, followed by settleable solids removal in the |4 existing
primary clarifiers.

The primary effluent is split to |15 existing and 12 additional aeration
basins, where single-stage biological nitrification and carbonaceous 30D
removal take place. All aeration basins use standard efficiency diffusers

for oxygen transfer to the wastewater. “ixed liquor from |5 existing aeration
basins enters |0 existing sacondary clarifiers, while mixed liquor from

the 12 additional aeration basins enters |l additional secondary clarifiers.

Nitrified flow from the secondary clarifiers is combined to enter high head
gravity filters, where more suspended and collodal solids are removed. Filter
backwash water is returned 5 the aerated grit chambers.

Jzone disinfection and oxygenation follow filtration. Ozone disinfection
effluent will have a high dissolved oxygen concentration, ranging from

5 mg/l to greater than 20 mg/l. A [15-MGD pump station and integral wet

wel | conveys disinfected effluent through the force main to 3adfish Creek.

The existing outfall cascade asrator is to be removed to prevent deoxygenation
of the supersaturated wastewater. The downstream aerator, {ocated in the
effluent ditch, will be evaluated after the Seventh Addition has been completed
to determine its effects on instream dissolved oxygen. These unit processes

are all classified as conventional. The system diagram is shown in Figure 4-1,
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=~- Treatment Strategy 2

Strategy 2 compares closaly to the original 1975 Facilities Plan and Oraft
EIS recommendations. The existing plant is followed by R3CT for nitrification
and high head gravity filters for additional suspended solids removal. Un-
like the original Facilities ?lan recommendation, breakpoint chlorination

is not provided since it is no longer needed to remove the last fraction of
ammonia in the effluent. DJisinfection and oxygenation are as described for
Strategy 1.

Preliminary and primary treatment are as described in Strategy |. Primary

effliuent enters the 15 existing aeration basins where most of the carbona-

ceous 30D removal fakes place. All aeration basins use standard efficiency
diffusers for oxygen transfer to the wastewater. Mixed liquor from the I5

existing basins enters the 10 existing secondary clarifiers, where much of

the suspended solids settle and are either returned to the aeration basins

or wasted.

Rotating biological contactors (R3C) are used for nitrification. This unit
process consists of 176 air-driven media assemblies in 44 six-foot deep
concrete basins.

Nitrified effluent from the R3C process enters high head gravity filters for
additional suspended and collaidal solids removal. Since the solids concen-
tration entering the R3C process is usually equal to the solids concentration
teaving the process, soligs loading to the filters should not be excessive.
Filter backwash water is refurned o the asratesd grit chambers.

Jzone is used both for disinfection and oxygenation of the filtered effluent.
A 115 ¥M3D pump station and integral wet well conveys disinfacted effluent
through the force main to 3adfish Creek. The existing outfall cascade aerator
will ve removed while the downstream cascade asrator will be evaluated after
completion of the facilities to determine its effect on dissolved oxygen
within the effluent ditch. This is a conventional ftreatment alternative.
Figure 4-2 presents it diagrammatically.

-- Treatment Strategy 3

Strategy 3 is very similar to Strategy |. Howsver, it uses high efficiency
diffusers for singlse-stage nitrification. It also includes ultraviolet
irradiation for disinfection, which is being pilotad at the plant.

Preliminary and primary treatment are as described in Strategy |. Primary
effluent is split to |5 existing and 12 additional aeration basins, where
single-stage biological nitrification and carbonaceous 30D resmoval takes
place. All aeration basins use high efficiency diffusers for oxygen transfer
to the wastewater. Mixed liquor from the |5 existing aeration basins enters
i0 existing secondary clarifiers, while mixed liquor fr »1 the |2 additional
asration basins enters |l additional secondary clarifiars.

Nitrified flow from the seacondary ciar ifiers is combined and filtered, using
high head gravity filters to ramove addltional suspended and colloidal solids.
Filter backwash water Is returned to the aerated grit chambers.
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Ultraviolet disinfection follows filtration. 9Oisinfectad effluent is then
conveyed through the effluent force main by a 115-MGD pump station and inte-
gral wet well. The axisting outfall cascade a=zrator and downstream cascade
aerator provide the necessary instreamn aeration. This alternative combines
both conventional and innovative processes. See Figure 4-3 for a process
chart.

-~ Treatment Strategy 4

Strategy 4 is a modification of Strategy 3, which mitigates the problsms
associated with siting restrictions by placing R3C assemplies in the asra-
tion basins (SURFACT) to reduce the number of new aeration basins required.
It also reduces land area requirements by enhancing settling with the us2
of flocculating clarifiers, which would take the place of secondary clari-
fiers and high head gravity filters. Since these clarifiers may not reduce
the turbidity of the effluent fo the lzval needed for UV irradiation, and
since UV irradiation requires more land area, ozone is suggested for effluent
disinfection and oxygenation. This strategy is the only one which may be
sited in the vicinity of the existing plant, leaving land area to the west
for any expansions needed beyond this 20-year planning perioad.

Preliminary and primary treatment are as described in Strategy |. Effluent
from the 14 existing primary clarifiers enters the SURFACT process where
biological nitrification and carbonaceous 300 ramoval takes place. The SUR-
FACT process consists of the existing aeration basins plus three additional
basins and 146 air-driven R3C media assamblies. All aeration basins use high
efficiency diffusers for oxygen transfer to the wastewater.

Flocculating clarifiers replace secondary clarifiers and filters for tnis
strategy. Flocculating clarifier mechanisms are installed in existing
secondary clarifiers | to 4, while separate flocculating basins are install-
ed prior to existing secondary clarifiers 5 to 13. To provide the needad
capacity, 10 additional flocculating clarifiers are also required.

Nitrified flow from the flocculating clarifiers is combined prior to ozone

disinfection and oxygenation. A [I5-MGD pump station and integral wet well
conveys disinfected effluent through the force main to 3adfish Creek. The

existing outfall aerator will be removed while the downstream cascade aera-
tor will be evaluated after completion of the Seventh Addition to detsrmine
its effect on dissolved oxygen. This alfternative also mixes innovative

and conventional technologies. |t is represanted in Figure 4-4.
-- Treatment Strategy 5

Strategy 5 compares with Stratsgy 3, except that flocculating clarifiers take
the place of secondary clarifiers and high head gravity filters. JV disinfec-
tion is suggested, although its use in conjunction with flocculating clari=-
fiers would have to be dsmonstrated during the current piolet study. |If
incompatible, it would have to be substituted by ozone disinfection and
oxygenation.

Preliminary and primary treatment are as described in Strategy |. Primary
effluent is split to the 15 existing and 12 additional aeration basins, where
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single-stage biological nitrification and carbonaceous 30D removal takes
place. All aeration basins use high-efficiency diffusers for oxygen transfer
to the wastewater.

Flocculating clarifiers replace secondary clarifiers and filters for this
strategy. Flocculating clarifier mechanisms are installed in existing
secondary clarifiers | to 4, and separate flocculating basins are installed
prior fo existing secondary clarifiers 5 to {0. Mixed liquor solids from
the 15 existing asration basins enter these 10 modified flocculating clari-
fiers, while mixed liquor solids from the |2 additional aeration basins
enter |1 additional flocculating clarifiers.

Nitrified flow from the flocculating clarifiers is combined prior to UV dis-
infection. 9disinfected effluent is conveyed through the effluent force main
to 3adfish Cresk by a 115-MGD pump station and integral wet well. The exist-
ing outfall cascade asrator and downstream cascade aerator provide the
necessary insfream aeration. This is an innovative alternative and is shown
in Figure 4-5,

-- Treatment Strategy 5

Strategy 5 is again similar to Strateqgy 3, except the flocculating clarifiers
take the palce of secondary clarifiers and high head gravity filters. Also,
ozone is used for disinfection and oxygenation, and the vent gas is used to
activate 4 new pure oxygen covered aeration basins in place of 5 new air acti-
vated aeration basins.

Preliminary and primary freatment are as described in Strategy |. Primary
effluent is split to I5 existing and 10 additional aeration basins, where
single-stage biological nitrification and carbonaceous 30D removal takes
place. All existing aeration basins use air with high efficiency diffusers
for oxygen transfer. The additional basins include 6 uncovered air activated
aeration basins that use high-efficiency diffusers for oxygen transfer

and 4 covered aeration basins that use mixers for pure oxygen activation

and mixing. £ach of the pure oxygen basins has three separate stages, with

a mixer for each stage.

Flocculating clarifiers replace secondary clarifiers and filtration for this
strategy. Flocculating clarifier mechanisms are installed in existing secon-
dary clarifiers | to 4, while separate fiocculating basins are installed prior
to existing secondary clarifiers 5 to 10. Mixed liquor from the |5 existing
aeration basins enters these 1|0 modified flocculating clarifiers. Combined
mixed liquor solids from the new air and pure oxygen activated aeration

basins enter |4 additional flocculating clarifiers.

Nitrified flow from the flocculating clarifiers is disinfected and oxygenated
using ozone. Disinfected effluent is conveyed through the effluent force main
to 3adfish Creek by a 115-MGD pump station and integral wet well. The outfall
cascade aerator will be removed while the downstream cascade aerator will be
evaluated after completion of the Seventh Addition to determine its effect on
dissolved oxygen. Figure 4-5 diagrams this innovative alternative.
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C. EVALUATION OF SYSTEM ALTERNATIVES

l. Cost Comparison
Dollar costs of projects provide one part of the cost-effective analysis.
Table 4-5 presents a summary of present worth costs for the system alterna-
Tives.

The "No Action" alternative would not receive Federal funding. Cost break-
downs are shown in Tables 4-56 through 4-11,

Capital cost, operation and maintenance cost, salvage value, and present

worth are developed for each of the freatment strategies. All cost esti-
mates are order-of-magnitude estimates, as defined by the American Asso-
ciation of Cost £stimators, having an accuracy range of =30 and +50 percent.
Capital costs for items supplied by manufacturers are based on quotations from
various manufacturers. Reinforced concrete costs are estimated from quantity
take-offs and a preliminary layout of esach treatment strategy. A 40-percent
allowance was added to the capital cost for engineering, legal, administrative
and financing costs, and construction contingencies. Operation and maintenance
costs include labor, power, materials, and supplies. Annual operation and
maintenance costs include a 25-percent contingency. Salvage values are basad
on a 20-year |ife for equipment and piping and a 5J0-year Iife for structures.
These values are estimated using straight-line depreciation and converting the
depreciated valus to a present worth credit. The total present worth for each
treatment strategy is devzloped based on a 20-year |ife interest rate of 5-7/8
percent,

Since the improvemsnts and modifications to the existing plant listad in
Alternative | are common to all treatment strategies, these are included
in each strategy, as derived from Table 4-12.

Alternative 5 has the lowest present worth costs. Since it is a project
using innovative technology, the innovative portions would be eligible
for 35% Federal funding while othar eligible capital cost items would
receive the standard 75% funding.

2. ansfrucTion Impacts

=

3etween 5 and 10 additiona! areas will be nseded for the new freatment
improvements. Alternative 2 uses the least land while Alternative |
requires the most. The MUS) owns over 400 acres at the Nine Springs
site, so the acreage for any alternative presents no special problems.

Treatment continuity during construction will be vary good for any
alternative selected. All alfernatives are comparable in this respect.

3. Water Quality Impacts_

All alternatives are designed to meet the provisions of the WPDES dis-
charge permit for the Nine Springs plant. Certaln alternatives present
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CAPITAL COST

ANNUAL OPERATION AND
MAINTENANCE COST

PRESENT WORTH

Source:

Table 4-6

Common Modifications

Single Stage Nitrification Using
Standard Efficiency Diffusers

High Head (deep bed) Gravity Filtration

Ozone Disinfection and Oxygenation
(including removal of outfall
cascade aerator)

Effivent Pumping and Transport
Subtotal

Allowances for Engineering, Administration,

Legal, Financial, and Construction

Contingencies (40%)
Total Capital Cos!

Operations and Maintenance L.abor

(including treatment of spent backwash)

Power Costs

Maintenance Parts and Supplies
Subtotal

Contingencies (25%)

Total Operation and Maintenance Cost

Capital Cost
Operation and Maintenance Cost
Salvage Value

Total Present Worth Cost

Facilities Plan Update

Technical Memorandum 5-B

TREATMENT STRATEGY | COST SUMMARY

4-22

$ 1,150,000
7,510,000

3,400,000
2,720,000

4,840,000

$19,620,000

7,850,000

$27,470,000
$ 624,000

|,456,000
95,000

$ 2,175,000

544,000

$ 2,719,000

$27,500,000
$29, 100,000

$(1,200,000)

$55, 400,000



CAPITAL COST

ANNUAL OPERATION AND
MAINTENANCE COST

PRESENT WORTH

Table 4-7

Common Modifications

RBC System for Nitrification

High Head (deep bed) Gravity Filtration

Ozone Disinfection and Oxygenation
(including removal of outfall
cascade aerator)

Effluent Pumping and Transport
Subtotal

Allowances for Engineering, Administration,

Legal, Financial, and Construction

Contingencies (40%)
Total Capital Cost

Operations and Maintenance Labor

(including treatment of spent backwash)

Power Costs

Maintenance Parts and Supplies
Subtotal

Contingencies (25%)

Total Operation and Maintenance Cost

Capital Cost
Operation and Maintenance Cost
Salvage Value

Total Present Worth Cost

Source: Facilities Plan Update
Technical Memorandum 5-B

$ 1,150,000
9,440,000
3,400,000
2,720,000

4,840,000

$21,550,000

8,620,000

$30, 170,000
S 633,000
|,452,000

104,000

$ 2,189,000

547,000

$ 2,736,000

$30,200, 000
$29, 300,000

$ (900,000)

$58,600,000

TREATMENT STRATEGY 2 COST SUMMARY
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CAPITAL COST

ANNUAL OPERATION AND
MAINTENANCE COST

PRESENT WORTH

Table 4-8

Common Modifications

Single Stage Nitrification using High
Efficiency Diffusers

High Head (deep bed) Gravity Filtration
UV Disinfection
Effluent Pumping and Transport
Subtotal
Allowances for Engineering, Administration,
Legal, Financial, and Construction
Contingencies (40%)
Total Capital Cost
Operations and Maintenance Labor
(including treatment of spent backwash)
Power Costs
Maintenance Parts and Supplies
Subtotal

Contingencies (25%)

Total Operation and Maintenance Cost

Capital Cost
Operation and Maintenance Cost
Salvage Value

Total Present Worth Cost

Source: Facilities Plan Update

Technical Memorandum 5-B

4-24

$ 1,150,000
8,010,000

3,400,000
2,280,000

4,840,000

$19,680,000

7,870,000

$27,550,000
$ 626,000
903,000

192,000

$ 1,721,000

430,000

$ 2,151,000

$27,600,000
$23,000,000

$(1,100,000)
$49,500,000

TREATMENT STRATEGY 3 COST SUMMARY
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CAPITAL COST

ANNUAL OPERATION AND
MAINTENANCE COST

PRESENT WORTH

Table 4-9

Common Modifications
SURFACT Process
Flocculating Clarifiers
Ozone Disinfection
(including removal of outfall
cascade aerator)
Effluent Pumping and Transport
Subtotal
Allowances for Engineering, Administration,
Legal, Financial, and Construction

Contingencies (40%)

Total Capital Cost

Operations and Maintenance Labor

Power Costs

Maintenance Parts, Supplies, and Chemicals
Subtotal

Contingencies (25%)

Total Operation and Maintenance Cost

Capital Cost
Operation and Maintenance Cost
Salvage Value

Total Present Worth Cost

Source: Facilities Plan Update
Technical Memorandum 5~B

$ 1,150,000
10,750,000
|,870,000
2,720,000

4,840,000

$21,330,000

8,530,000

$29,860,000

¢ 385,000
1,055,000
157,000

$ 1,597,000

399,000

$ 1,996,000

$29,900,000
$21,400,000

$ (700,000)
$50,600,000

TREATMENT STRATEGY 4 COST SUMMARY
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CAPITAL COST

ANNUAL OPERATION AND
MAINTENANCE COST

PRESENT WORTH

Table 4-10

Common Modifications

Single Stage Nitrification using High
Efficiency Diffusers

Flocculating Clarifiers
UV Disinfection
Effluent Pumping and Transport
Subtotal
Allowances for Engineering, Administration,
Legal, Financial, and Construction

Contingencies (40%)

Total Capital Cost

Operations and Maintenance Labor

Power Costs

Maintenance Parts, Supplies, and Chemicals
Subtotal

Contingencies (25%)

Total Operation and Maintenance Cost

Capital Cost
Operation and Maintenance Cost

Salvage Value

Total Present Worth Cost

Source: Facilities Plan Update
Technical Memorandum 5-B

$ 1,150,000
8,010,000

1,920,000
2,280,000

4,840,000

$18,200,000

1,280,000

$25,480,000
$ 387,000
874,000

238,000

$ 1,499,000

__ 375,000

$ 1,874,000

$25,500,000
$20, 100,000

$  (800,000)
844,800,000

TREATMENT STRATEGY 5 COST SUMMARY
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CAPITAL COST

ANNUAL OPERATION AND
MAINTENANCE COST

PRESENT WORTH

Source:

Table 4-11

Common Modifications
Air/Oxygen Nitrification System
Flocculating Clarifiers

Ozone Disinfection
(including removal of outfall
cascade aerator)

Effluent Pumping and Transport

Subtotal
Allowances for Engineering, Administration,
l.egal, Financial, and Construction

Contingencies (40%)

Total Capital Cost

Operations and Maintenance Labor

Power Costs

Maintenance Parts, Supplies, and Chemicals
Subtotal

Contingencies (25%)

Total Operation and Maintenance Cost

Capital Cost
Operation and Maintenance Cost
Salvage Value

Total Present Worth Cost

Facilities Plan Update

Technical Memorandum 5-B

$ 1,150,000
9,020,000
2,070,000
2,720,000

4,840,000

$19,800,000

7,920,000

$27,720,000
$ 385,000
1,021,000

148,000

$ 1,554,000

389,000

$ 1,943,000

$27,700,000
$20,800,000

$(1,000,000)
$47,500,000

TREATMENT STRATEGY 6 COST SUMMARY
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Table 4-12

GRIT REMOVAL Grit Chamber $ 310,000
IMPROVEMENTS Grit Removal Mechanisms
Grit Washers
Grit Washing Pumps
JUNCTION BOX Bypass Control Modifications 30,000
MODIFICATIONS Flow Control Gates
PRIMARY CLARIFIER
UPGRADING Refurbish Mechanisms 40,000
AERATION BASIN Influent Valve Modifications
MODIFICAT%IS Concrete Work 40,000
SECONDARY CLARIFIER Wier Modifications and
IMPROVEMENTS Flow Measurements 110,000
ACTIVATED SILLUDGE Meter Modifications on Return
SYSTEM IMPROVEMENTS and Waste Sludge Pumps 150,000
Chlorine System for
Filamentous Control
Aluminum Gratings
SAMPLING EQUIPMENT 20,000
DEMOLITION OF
TRICKLING FILTER PLANT 450,000
TOTAL 51,150,000

Source: Facilities Plan Update

Technical Memorandum 5-B
COSTS FOR COMMON MODIFICATIONS
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potential additiona! benefits, should effluent requirements becoms more strin-
gent. Alternatives |, 2 and 3 utilize filtration, which is the most effec-
tive process for 30D and suspended solids removal, and so have a slight ad-
vantage for this consideration. Alternatives |, 2, 4 and 5 use ozonation and
will provide a high effluent DO which is desirable.

4. Land Use lmEacfs

MMSD owns sufficient property to provide a buffer zone around the treatment
plant for any of the alternatives. This will reduce adverse impacts to a
nearby residential area.

5. Wetlands and Floodplains Impacts

No wetlands will be directly affected by the construction of any new waste-
water treatment alternative under consideration in the Final £1S. The wetland
area adjacent fto 3adfish Creek is the Green Lake wetland, located abovz the
effluent ditch. The wetlands no longer drain to the effluent ditch. The wet-
lands adjacent to the Nine Springs plant are by the sludge facilities and

will not be affected by the wastewater treatment expansion if proper construc-
tion practices are followed.

Section 5~E of the Environmental Assessment (v.2 of the Draft EIS) discusses
the results of flood projections for 3adfish Creek. Flood flows are not anti-
cipated to significantly increase with any of the proposed alternatives for a
3adfish Creek discharge. As the severity of the flood increases, the propor-
tion of effluent in the flood flow decreases. For the once-in-ten-year flood,
no existing structures would be inundated. Most of the floodplain area is

used for pasture or is uncultivated. The Nine Springs Treatment Piant, itself,
is not located in a floodplain.,

6. Archaeo|ogical and Historic SiTe§

Archaeological and historic surveys have found no evidence of sites in the
proposed construction area, see Section |-l of Chapter 2 of the Jraft £18S.

7. Energy and Chemical Use

Energy cost differences between the alternatives are influenced by the type of
aeration system used in the activated sludge process. The standard efficiency
diffusion system used in Alternatives | and 2 is more energy intensive. Alferna-~
tive 5 has the lowest energy costs.

Alternatives |, 2 and 3 would require up to one ton of chlorine per year for
the filter backwash system. Alternatives 4, 5 and 6 would need up to 30) tons
of alum and 6 tons of polymer per year to operate the flocculating clarifiers.
Thus a filtration system would be somewhat less consumptive of chemicals than
a flocculation system.
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3. Flexibilify, Reliability and Safety Considerations

These engineering aspects of the alternatives are summarized in Table 4-|3.
The R3C process is considered to bs most stable and fiexible since this pro-
cess separates the functions of carbonaceous 33D removal and nitrogenous 80D
removal. Various modifications of the single-stage nitrification process
are considered to be slightly less stable or flexible since the potential
for microbial "wash out" exists. Additionally, increased potential for
diffuser plugging is associated with the high efficiency diffusion system.
Stability and flexibility of filtration is considered to be approximately
equal fo flocculating clarifiers. Filfers respond better to mild changes

or plant upsets, whereas flocculating clarifiers can best respond to severe
upsets. UV irradiation has a higher dependency on tow TSS concentration

for efficient performance than does ozonation.

Process experience comparison relates closely to documented experience as
well as the amount of pilot testing performed for each process at the Nine
Springs plant. Therefore, Alternative | is considered to be superior since
all processes have been piloted. Flocculating clarifiers have not been
specifically piloted at the Nine Springs plant. The SURFACT process, Al-
ternative 4, has not been piloted anywhere for the purpose of nitrification.

Ease of operation reflects how closely the processes must be controlled in
order to attain the desired results. Therefore, the RBC process is most
favored because it is a two-stage process in which control is least critical.
As the need to control the solids inventory in the single-stage nitrification
process increases, the relative scores decrease. There are additional opera-
tional requirements of controlling chemical feed to the flocculating clarifier
alternatives.

The ability to reuse existing facitities is relatively high for all strategies.
In some processes the standard efficiency diffusion system in the existing aera-
tion basins must be replaced with a high efficiency diffusion system. For all
strategies, a new pump station is to be provided and the existing pump station
is to be converted to an equipment maintenance building.

The filtration process alternatives have the advantages of being able to produce
even lowear 300 and suspended solids concentration if lower levels should ever be
required in the future, while flocculating clarifiers are less flexible in this
respect.

Safety considerations focus on the use of ozone or pure oxygen as a part of the
treatment strategy. The safest alternatives use neither, intermediate alterna-
tives use ozone for disinfection and oxygenation, while Alternative 6 is con-
sidered the least desirable because of the inherent danger with the use of pure
oxygen.

9. FINAL SELECTION PROCESS

The Facilities ®lan Addendum used a numerical matrix to select preferred treat-
ment alternatives. This Final ZIS will use a narrative analysis, based on the
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ENGINEERING COMPARISON OF TREATMENT STRATEGY ALTERNATIVES

ALTERNATIVE
PROCESS

PROCESS STABILITY
AND FLEXIBILITY

DEMONSTRATED
PROCESS EXPERIENCE

EASE OF
OPERATION

UTILIZATION OF
EXISTING (/)
FACILITIES

PHASING FOR FUTURE
GROWTH AND HIGHER
EFFLUENT STANDARDS

TREATMENT
CONTINUITY
DURING
CONSTRUCTION

SAFETY
CONSIDERATIONS

TECHNOLOGY

CLASSIFICATION 2
()
@

Table 4-13
TREATMENT STRATEGIES
TS TS2 783 Tsu Iss rse
Single stage Activated sludge  §i
L P riiion ngle stage SURF A
;\::’rlefflzg:;:\c ;rl'h gro;asé followed  nifrification with flocculocf?;\gmceu' ::;'rgi?ic’;?l?n with ,A,%:‘,;gej';.""?"'
i y RBC process for  high efficiency clarifiers, ozone  high effici o ricatlon,
N A Dl cation, ity Cifusers, high disinfection and  clffusers, floceu- Claritiort szone
" ! rav s
:‘t'lfir(;ho;\., ozone filtration, ozone filtrugion,lJV ?::’:3;"&'2’;\’ S\'"Z?.;:?;f:-e“ disinfection
o::y rg\ e::: '»Ic; and dusmfec?fl'on and disinfection, effluent pumping followed by ion, gﬁo?;teyg;naﬁon,
) oxygenation followed b y
f?nowed by followed by ’ efflvent meplr\g ond transport. ;ﬁ:'h;enf pumping effluent pumping
effiuent pumping effivent pumping and transport, ransport. ond fransport.
ond transport, ond fransport,
Good, except for Very good, due to Good, except for Expected to be Goot_i, 'except for Mor.e stable ond
possibility of two stage system; pouibil.hy of good. , but od.di- posstbtl}ty o;h fl::e:z,eo:’ue :o
microbial ;/ushout; howe;elr, sh?h' mi;:r;lzlful washout hore:ﬂ :;‘gexnce ;i:r;t:als; out g‘ - oxz;r;eonge
also ibility possibility o and diffuser neede: v- i -
of fi,lre?: blind- filters blinding pluggipg; also, menf, flocevlating  plugging; ﬂog— syf?em, poss_lbulny
ing during severe during severe possibility of clarifiers well culating clari- exists for micro-
upset; ozone dis- upset; ozone dis- filters blinding able to respond fiers well able to b!ol washout o_nd
infaction less infection less during severe to severe upset; respond to severe diffuser plugging;
affected by TSS. affected by TSS. upset; UV disin- ozone disinfec- upset; LV disin- flocculating clari-
fection more tion less affected fection more fiers well able to
more affected by by TSS. affected by TSS. handle severe upset;

All processes
proven elsewhere
ond piloted at
Nine Springs
Plant.

Solids inventory
in single stage
system requires
close attention;
filtration and
disinfection
require little
attention,

All facilities
used for origi-
nally intended
purpose, except
pump station to
vehicle mainten-
ance and effluent
storoge tanks to
filter bockwash
tanks.

Capable of meeting
limits of 2.5 mg/l
NH,-N, 10 mg/!
BOD, 10 mg/! TSS,
ond lower coliform
count; can be
phased for growth.

Slight disruption
for aeration
basin, filtration,
aond pump station
connection.

Concern with
ozonation system,

Conventional.

All processes
proven eisewhere,
except air drive
system on RBC
assemblies.
Mechanical drive
RBC process
piloted at Nine
Springs Piont.

Two stoge system
requires moderate
attention; filtro-
tion and disinfec-
tion require

1ittle attention.

All facilities
used for origi-
nally intended
purpose, except
pump station to
vehicle mainten-
ance ond effiuent
storage tanks to
filter backwash
tanks.

Capable of meeting
limits of 2.5 mg/I

NH-N, 10 mg/1
BOD, 10 mg/l TSS,
and lower coliform
count; can be
phased for growth.

Slight disruption
for RBC and pump
station
connection.

Concern with
ozonation system.

Conventional.

Trickling filter system to be demolished for all i
r strategies.
Effluent pumping and fransport conventional for all :f?'ofegles.

TSS.

Nitrification
process with high
efficiency dif-
fusers ond UV dis-
infection not

fully proven;
filtration ond UV
processes piloted
at Nine Springs
Plant.

Solids inventory
in single stage
system requires
close attention;
filtration and
disinfection
require little
attention,

All focilities
used for origi-
nally intended
purpose, except
pump station to
vehicle mainten-
ance and effluent
storage tanks to
filter backwash
tonks; existing
diffuser system to
be replaced in
basins 7 to I5.

Capable of meeting
limits of 2.5 mg/I
NHy-N, 10 mg/!
BOD, 10 mg/! TSS,
ond lower coliform
count; can be
phased for growth.

Disruption for
aeration basin,
filtration and
pump station
connection; also
for diffuser
system replace-
ment.

Little concern
with UV system,

Partially
innovative

SURFACT, ond floc- Nitrification

culating clari-
fiers not fully
proven but some
experience with
each; ozone dis-
infection proven
elsewhere ond
piloted at Nine
Springs Plant.

Solids inventory
less critical
because of fixed
growth; attention
to flocculating
clariflers needed
for chemical
addition; disin-
fection requires
little attention.

All facilities
used for origi-
nally intended
purpose, except
pump station to
vehicle mainten-
once, diffuser
system to be
replaced in basins
7 to |5, effluent
storage tonks to
to be abandoned.

Capable of meeting Capable of meeting

limits of 2.5 mg/I

NH;-N, and

lower coliform
count; filters
required to meet
timits of 10 mg/t
TSS and 10 mg/i
BOD; all can be
phased for growth,

Disruption of
aeratin basin for
for RBC instal-
lation of clari-
fiers for instal-
lation of floc-
culating mech-
anisms, and pump
station connec-
tion.

Concern with
ozonation system.

Partially
innovative

process with high
efficiency dif-
fusers ond floccu-
lating clarifiers
not fully proven,
but some exper-
jence with each;
UV disinfection
piloted at Nine
Springs Plant.

Solids inventory
in single stage
systemn requires
close attention;
attention to
flocculating
clarifiers needed
for chemical
addition; disin-
fection requires
little attention,

All facilities
used for origi-
nally intended
purpose, except
pump station to
vehicle mainten-
ance, diffuser
system to be
replaced in basins
7 to IS, effluent
storage tonks to
to be abandoned.

timits of 2.5 mg/|

NHj-N, and

lower coliform
count; filters
required to meet
limits of 10 mg/|
TSS and 10 mg/(
BOD; all can be
phased for growth,

Disruption for
aeration basin
and pump station
connection; also
replacement of
diffuser system
ond instaliation
of flocculating
mechanisms.

Little concern
with UV system,

Fully
Innovative

ozone disinfection
less affected by TSS.

Combined air/
oxygen system and
flocculating clari-
fiers not fully
proven, but some
experience with
clarifiers; ozone
disinfection proven
elsewhere and
piloted at Nine
Springs Plant.

Solids inventory

in single stage
system and pure
oxygen portion
require close
attention; attention
to flocculating
clarifiers needed
for chemical addition;
disinfection requires
little attention.

All facilities
used for origi-
nally intended
purpose, except
pump station to
vehicle mainten-
ance, diffuser
system to be
replaced in basing
7 to 15, effivent
storage tonks to
to be abondoned.

Capable of meeting
limits of 2.5 mg/!

NHg-N, and

lower coliform
count; filters
required to meet
limits of 10 mg/!
TSS and 10 mg/|
BOD; all con be
phased for growth,

Disruption for
aeration basin
and pump station
connection; also
replacement of
diffuser system
and installation
of flocculating
mechanisms.

Moderate concern
with ozone and

pure oxygen systems.,

Fully
innovative.
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criteria of cost-effectiveness., The cost-effective alternative is the one
with ths lowest costs which also meets the necessary social and environmental
needs. 1T is not necessarily the least cost alternative. Pleass rumember
that this selection process assumes the 3adfish Creek discharge alternative
selected in the Draft £1S. Detailed environmental considerations were pre-
sented in that analysis.

As in the Jraft EIS the "No Action" alternative has been rejected because it
will not meet National water quality goals and because it would create severe
environmantal impacts. Although water quality modefing was not completed
for the "No Action" alternative, we expect that the "No Action" alternative
would provide extremaly poor water quality conditions in 3adfish Creek by
fhe end of the planning period. Without the construction of the proposed
advanced waste freatment facilities, Badfish Creek will be subject to sesvere
| >adings of organic and inorganic pollutants. Population growth and land
use patterns in the Madison area could be severely impacted by the "No
Action" alternative if sewer hookups are restricted. |f the Madison Metro-
poliftan Sewesrage District chose a "build" alternative to fund entirely with
[>cal monies, it would greatly increase the user charges because of the lack
of tne 75%-35% Federa! contfribution for eligible capital costs.

All the ra2maining system alternatives are comparable in terms of construction
impacts, land use impacts, wetlands and floodplains, and archaeological and
historic sites. The differences between the alternatives are in costs, water
quality, energy and chemical use, and engineering considerations.

°roject prasent worth costs are straightforward. anked from low to high, the
alternatives are 5, 5, 3, 4, | and 2. Since portions of Alternatives 3 and 4
and aven larger portions of Alternatives 5 and 6 are classified as innovative
technoloqgy, they would receive a 10% bonus of additional Federal funds for the
zliqgible items, This would help to reduce the local user charges to pay for
the naw system,

The water gquality impacts will be satisfactory and will result in improvements fo
3adfish Creek and downstream rivers. The advantages of the potential for in-

or eas2d 30D and suspended solids removal capabilities of the filtration process
>f Altarnatives |, 2 and 3 is significant for the future flexipility of the sys-
ten, should more stringent tfreatment ever be required. Immediate water quality
benefits would be comparable for either the filtration or the flocculation pro-
c3ss. The flocculating clarifiers have the advantage of being more resistant

t> sazvere unsets than filters.

2rojected energy costs, ranked from low to high, for the alternatives are: 5, 3,
5, 4, 2 and . Chemical use is slightly less for Alternatives |, 2 and 3 than
4, 5 and 5.

“ngineering factors are more diverse. Those alternatives which are strong in
damonstrated process experience, |, 2 and 3, are not considered to be innovative
technology. Alternative 5 is relatively weak and Alternative 2 is relatively
strong in process stability and flexibility. All are considered acceptable.
Alternative 3 is the wesakest at using existing facilities; while Alternatives

5 and 6 ars more difficult to operate; Alternative 5 has the most serious

safaty problem.
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As a result of comparing the alternatives, Alternative 5 is the one preferred
1t has distinct cost and energy conservation advantages and promotes innovati
technology. Water quality presents no problems. Engineering plusses are
utilization of existing facilities and safety. |Its flexibility is sufficient
to meet future needs, although other alternatives are stronger in this area.
Careful operation will be essential for Alternative 5.
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CHAPTER 5
RECOMMENDED ACTION
A. THE PROPOSED ALTERNATIVE

Alternative 5 is the recommended treatment strategy. |t consists of single-stage
nitrification, flocculating clarifiers and UV disinfection of the effluent.
Treated wastewater will be conveyed from the Nine Springs plant to Badfish Creek
through the existing effluent pipeline with a 115-MGD effluent pumping station
and an intermediate booster pump station.

The existing facilities at the Nine Springs ®lant will be used for preliminary
and primary treatment. The primary effluent will be split between the new and
existing aeration basins where single-stage biological nitrification and BOD
removal will take place. Suspended solids will be reduced in the flocculating
clarifiers, with chemical feed added for better solids sedimentation. A new
ultraviolet light disinfection system will treat the effluent prior to its being
transported to 3adfish Creek through an improved, phased pumping system.

The component requirements for this seiected alfernative are listed in Technical
Memorandum 5-A of the Facilities Plan Update. Ihe effluent booster pump may be
phased to be built about 1990, or as the need arlises. Phasing Is not recommended
for the other components, which will be designed to provide for 50 MGD treatment
for the 20-year planning period.

Diagrams of the selected system have been presenfed In Figure 4-5. Total capital
costs are estimated to be $25,480,000. Seventy~five percent of eligible

costs and eighty-five percent of ellgfble Innovative costs will be covered

by Federal grant assistance. The system users must pay for the non-eligible
capital costs and the on-going operation and maintenance costs through the

user charge system. These are estimated to be about $35 per year for each
household, in 1980 dollars. Municipa! séwer service charges would be added

to the user's bill, as well, at an approximate-cost of $16 per. year. Larger
users will pay proportionately to their. volune of effluent.

3. ENVIRONMENTAL IMPACTS OF TrE PROPOSED ACT{OM

I. Overview
Impacts are unchanged from the Jraft EIS analysis in many areas: climate,
topography and geology, soils, wafer quality managsment planning, groundwater,
biology, air quality, noise, odors, land use,- population, historic and archaeo-
logical sites, open space, recreation and agriculture.

Surface water and energy use will be discussed in more detail below.

2. Surface Water

——— et et S ot

a. Water Quality and Hydrology

This section remains the same, excepf for an update on lake level manage-
ment. The City of Madison has adopted the recommendations on lake level
managament from the City-County Lakes Commit+ee Repert. The Dane County
Department of Public Works is responsible for. operating the locks to regu-
late lake levels. Thus the local supporf and initiative is in place to



provide a coordinated system for lake level management. This program will
minimize low flows in the downstream segment of the Yahara River. An operating
rules study has not yet been conducted.

b. Water Quality

This section presants additions or alterations to the Draft EIS analysis.
Dissolved oxygen levels instream are affected by the total ammonia nitfro-

gen leval. By limiting the total ammonia nitrogen t> 2.7 mg/t, a 5.0 mg/|

00 effluent will maintain the instream 5.0 mg/l instream standard for 00

The predictive modeling for DO assumed a higher 5.0 mg/l total ammonia nitrogen
value. So this conservative ammonia value means that a sufficient DO value
will be achievad.

Suspended solids concentration will improve as the effluent quality im-

proves with advanced treatment. Loadings decreased from 9,305 Ibs/day to 4,110
Idbs/day after the Fifth Addition was built to improve secondary treatment.

Even when the Nine Springs plant achieves its full design flow of 50 MGD, the
loading of 8,345 Ibs/day of suspended solids is a decrease from the (973-74
load, prior to the Fifth Addition.

When the Fifth Addition was built, 300 loadings decreased to 6,875 1bs/day

from 7,785 lIbs/day. Achieving the 50 M3D design flow will Increase the loading
to 8,345 Ibs/day. This is because the 30D concentration of 22 mg/| prior to
the Fifth Addition is close to the final permit limit of 20 mg/|.

Ammonia nitrogen limits have been extensively studied for the Final Z15, see
Section C of Chapter 2. The effluent limits are designed to achisve the
instream unionized ammonia nitrogen limit of 3.05 mg/i. Thus the warm water
fish population will be protected with the degree of treatment proposed

for this project. Ammonia nitrogen ioadings will decrease sharply from the
1973-74 value of 5,220 |bs/day. At design flow, the summer loading will be
1,127 ibs/day and the winter loading 3,338 1bs/day.

Section 3-b~12 of Chapter 5 of the Draft EIS discussed the heavy metals Issue

in detail. Substances of greatest concern were aluminum, copper, lead, mercury,
and zinc. Table 5-7 from the Draft £IS is presented here as Table 5-1. The
background levels in some of the local streams exceed the Nine Springs effluent
value prior to the Fifth Addition. Improved suspended solids removal with

the new treatment facilites will tend to remove more hsavy metals from the
effluent and concentrate them in the siudge. More importantiy, MMSD has begun
its anatysis of an industrial pretreatment program. This program will work

to identify and control any substantial industrial contributions of heavy
metals before they reach the Nine Springs treatment plant. Flow equalization
will be provided within the treatment plant units rather than in a separate
basin. This capacity for peak flow will also serve to dampen any momentarily
high concentration of heavy metals.

3. Energy Use

The analyses in Chapters 2 and 4 have Itemized energy us3 values for each
of the components and alternate systems. The selected alternative has the
lowest energy costs of the final group of aiternatives considered, except
for the No Action alternative.
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C. ADVANCED WASTEWATER TREATMENT REVIEW
I'. Background

Both EPA and Congress have been concerned about the high cost and energy
consumption of many wastewater treatment projects. Often these costs are
attributable to optimistic population projections or sophisticated extra
unit treatrment processes. Funding facilities with these conditions takes
limited grant funds from other -projects and delays in accomplishing the
basic secondary treatment goal for all publicly-owned treatment plants.
High operation and maintenance costs can place a long-term burden on the
community.

The Congressional Appropriations Conference Committee has specified "that

grant funds may be used for coastruction of new facilities providing treatment
greater than secondary... only If the incremental cost of the advanced treatment
is $1 million or less, or if the Administratar (of EPA) personally determines
that advanced treatment is required and wili definitely result in significant
water quality and public heal*h improvemenfs "

A distinction has been made be?ween fwo classes ¢of treatment that is more
advanced than secondary. These are advanced secondary treatment (AST) and
advanced wastewater treatment (AWT) based on the following monthly averages:

Secondary AST ANT
BOD 30 mg/| - 29-11 mg/t ﬁ 10 mg/|

o 85% removal . . .
SS 30 mg/I ’

or 85% removal 29-11 mg/| , 10 mg/1i
Total Nitrogen
(TKN + nitrite + less- than 50% removal
nitrate) 50% removal

Review criteria are less stringent for AST projects than AWT project.

The proposed improvements at Madison have been classified as an AST project,
with incremental costs of $!7 miilion, and have been subject to a detailed
review by EPA,

2. AST Review Resulfs

The AST review has been completed for this project and concured with the
appropriateness of the single stage nitrificalton system. Adequate technical
studies have been conducted to justify the additional treatment costs to
protect 3adfish Creek by maintaining water quality standards.



D. MITIGATIVE MEASURES
I. Monitoring Program

A stream quality monitoring program is planned by MMSD to determine the
compliance of the future Nine Springs effluent discharge with established
water quality standards. Both chemical and biological studies will be
conducted. Table-5-2 outlines the chemical sampling while the monitoring
station locations are shown in Figures 5-1 and 5-2. Additional studies
are designed to monitor the sludge facilities, but they are beyond the
scope of this EIS. The exact sampling location at each monitoring station
will be determined during a preliminary field survey of the receiving
streams.

The importance of monitoring many of these stations relates to assessing the
assimilative capacity of 3adfish Creek. Also, some of the stations had been
monitored by the District before diversion of Nine Springs effluent to 3ad-

fish Creek in 1959. Continued monitoring will be expected to show the im-
provement in the water quality with increasing levels of wastewater treatment
at the Nine Springs ®lant. |t will also detect special problems, should any
develop.

The two existing District monitoring stations on the Yahara River (9-Y and
10-Y) will be monitored on a temporary basis to assess the impact of 3adfish
Creek on water quality in the Yahara River. 3y similar reasoning, two sta-
tions on the Rock River (15-r and I16-r) will continue to be monitored to
assess the impact on water quality of the Rock River. These stations should
be monitored until it is determined that the impact of the effluent discharge
on these streams is of reduced importance.

As shown in Table 5-2, sampling for many of the parameters will be on a monthly
basis to detect water quality changes over the long-term, In addition to
monthly grab samples, 24-hour continuous monitoring surveys will be conducted

in early spring and late summer to provide information on diurnal fluctuations
during these two different seasons. Parameters which were found not to vary

appreciably, such as aluminum, copper, mercury, and zinc, will be monitored
quarterly.

Collecting and analyzing the water quality samples will not be the final step
of the water quality monitoring program. The water quality data will be ana-

lyzed and reviewed thoroughly to detect if there are any changes in water
quality that warrant early actions. Also, from the data analysis, decisions
can be made relative to modifications of the monitoring program, such as
changing the parameters monitored or sampling frequency. Data will be tabu-
lated or graphed fo show any water quality trends and for comparison to water
quality standards. Also, time-of-travel plots will be prepared from 24-hour
survey data to show the natural assimilative capacity of 3adfish Creek.

In addition, a water quality index should be used for data presentation, as
developed in Technical Memorandum 2-D of the Facilities Plan Addendum. This
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52
Physical/Chemical Parameter ’c‘f}’&&p

Station Monthly Quarterly 24-hour
B8-e 4 - 4
C-e I I, 2 1, 2
D-b ! I, 2 1, 2
I-b i l, 2 l, 2
3-b [ 1,2 l, 2
4-b | 1,2 I, 2
So-f - 1,2 -
é-b | I, 2 I, 2
éo-s - i, 2 -
8-b | 1,2 1, 2
9-Y | 1,2 -
10-Y ! 1,2 -
I5-r ! l,2 -
16-r I 1,2 -

18 3 - -
19 3 - -
20 3 - -

Physical/Chemical Parameter Groups:

| Temp, DO, pH, TBOD,, TSS, VSS, Total-P, ORG-N, NH, -N, NO.,-N, NO.,-N, Fecal Coliform.
? S 4 7 "2 Y3

Al, Cu, Hg, Zn.

3 NH"-N, NO3-N, TBOD
¢ DO

S.

Source: Summary of the Facilities Plan Update

WATER QUALITY MONIT
PARAMETERS AND SAMPLING F REQUE?\J%{%%
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APPROX. 5 MILES

Figure 5-1

NINE SPRINGS WASTEWATER
TREATMENT PLANT

EFFLUENT FORCE MAIN

EFFLUENT DITCH
CTH-B
M

Le——SAND HILL RD.

TOWN LINE RD.
la— SUNRISE RD.

SCALE IN MILES

OREGON @—
BRANCH 0 | 2 3

RUTLAND

BRANCH

RD.

LAKE
KEGONSA

BADFISH
CREEK

STEBBINSVILLE RD.

CASEY RD. WALLIN RD.
o ( EDGERTON
a-s 9-y 59
FRANKLIN RILEY RD. 8-b
SPRING
CREEK
YAHARA
RIVER CTH-M
FULTON
18=-¢
ROCK RIVER

148

LOCATIONS ON BADFISH CREEK,
YAHARA RIVER, AND ROCK RIVER

STREAM MONITORING STATIONS
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:a—.z—B-—-

RAYWOQD
ROAD — ==
MOORﬁk
ROAD- 4
NINE SPRINGS
CREEK L AKE
WAUBESA
\
LOCATIONS ON NINE SPRINGS CREEK
AND THE OLD EFFLUENT CHANNEL
Source: Facilities Plan Update STREAM MONITORING STATIONS
Summary
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water quality index is a mathematical approach fto combine data on two or more
water quality parameters to produce a single number. A water quality index re-
quires careful presentation and interpretation, but it is useful in presenting
overall water quality ftrends to the general public.

Table 5-3 presents values for a water quality index derived from the District's
monitoring data. It uses a slightly modified form of the National Sanitation
Foundation water quality index. These results are presented to illustrate how
a water quality index may be used to present water quality data. The indices
for individual monitoring stations could be plotted versus time to show trends
in water quality.

SBiological parameters are a useful tool in assessing the impact of a wastewater
discharge on the water quality of a receiving stream, because biological organisms
tend to respond to the entire historical record of water quality. In many cases
they can tell more about water quality than monthly grab samples analyzed for
physical/chemical parameters, which reflect only the moment of sampling. Different
aquatic organisms have different life cycles and different sensitivities to

various types of stress, such as low dissolved oxygen. These differences can

be used to assess the effects of water quality changes or habitat alterations.

In addition, the monitoring of aquatic organisms will verify the suitability of

the water quality standards for protection of fish and aquatic life.

The selection of biological parameters to be monitored is dependent on the objec-
tives of the stream quality monitoring program, as discussed earlier., Based on a
review of the literature on the effects of wastewater effluents on aquatic orga-
nisms, two biological surveys performed for the 1976 Facilities ®lan, and
discussions with biologists, it was concluded that a biologica! monitoring pro-
gram should include an analysis of periphyton, (microscopic aguatic plants which
grow on stones, sticks, large plants, etc.), macrophyton, (large aquatic

plants), macroinvertebrates and fish. Selected parameters are indicated on

Table 5-4, and the time sequence and frequency for obtaining samples of various
biological parameters are presented in Table 5-5.

Biological monitoring stations were selected reference stations, stations

below discharges or tributaries, ecologically similar stations, and avoidance

of atypical habitats. The selected biological monitoring stations, located

in Figure 5-1, include C-e, D-b, I-b, 3-b, 4-b, 6-b and 3-b. Technical Memorandum
2-D of the Facilities Plan Addendum contains a discussion of various sample
collection and analysis procedures for biological parameters, such as the

use of a dredge sampler for macroinvertebrates or artificial substrates for
periphyton.

There are no standard methods for presenting data from a biological monitoring
study. There are numerous methods for analyzing and presenting the data to deter-
mine the effects of an effluent on the receiving stream. Methods range from a
simple presentation of the number of species and individual organisms collected
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Station

B-e
I-b
3-b
4-b
5a-f
éa-s
8-b
9-Y
10-Y
15-r
16-r

(1) Locations shown on Figure 2

(N

LLocation

Table 5-3

Annual Average Water Quality Index(Z)

Effluent Ditch
Badfish Creek
Rutland Branch
Badfish Creek
Frog Pond Creek
Spring Creek
Badfish Creek
Yahara River
Yahara River
Rock River
Rock River

—y—

1955-03) 1972-

1958 1975 1976 1977 1978 1979
- - 35 34 40 37
67 44 44 40 49 5
72 72 75 73 80 80
54 32 34 33 44 43
- - - - 4 73
- - - - 7% 77
66 40 38 37 51 54
57 49 53 48 60 62
56 65 66 65 72 73
62 6l 64 60 7 70
62 62 62 60 67 69

(2) Index ranges from 0 to 100 as water quality increases

(3) Prior to diversion of effluent to Badfish Creek

Source:

Source:

Using water quality data from Tables 2 through |l in Appendix A and the Water
Quality Index developed by the National Sanitation Foundation (Ott, 1978), with the
following modified parameter weights:

D.O.

Fecal Coliforms

pH
TBOD;
NH, N
Tot4l-P
TsS

0.2!}

0.18 (Total coliforms prior to 1976)

0.15

0.12

0.12 (linear sub-index from 0 ot 25 mg/! to 100 at 0 mg/!)
0.12

0.10 (Using turbidity sub-index in Ott, 1978)

Summary Facilities Plan Update

WATER QUALITY INDEX RESULTS
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Parameter

Table 5-4

e ————

Periphyton

Moacrophyton

Macroinvertebrates

Fish

Station
C-e D-b i-b 3-b 4-b 6-b 8-b
X X X X X X X
X X X X X X X
X X X X X X X
X X X x (1 _ x @) X

(1) Limited to times when samples can be collected with the cssistance of the Wisconsin

DNR.

(2) Sample location between station 4-b and 6-b in public hunting grounds.

Source: Summary Facilities Plan Update
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Table 5-5
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to detailed interpretations of diversity. The use of a diversity index is
probably the best tool to use for measuring the quality of the environment,
and the effect of induced stress on the structure of biological communities.
Diversity indices assume that the greater the number of species present in
proportion to the total number of individual organisms, the greater the
stability and health of the system. The biological monitoring data, along
with any numerical indices, wil! be plotted on graphs to show any observable
trends.

2. Industrial Pretreatment

Madison has begun its industrial pretreatment analysis, as required by the
provisions of their WPDES discharge permit. The entire analysis and
implementation program must be completed by March 1982.

The purpose of industrial pretreatment is to control high concentrations of
industrial |l y-produced substances at their source, rather than having to
remove them at the municipal wastewater treatment system. This may help
control the heavy metals concentration entering the Nine Springs influent.

3. Construction Practices

Site construction practices can be planned to reduce construction erosion
and sedimentation. Erosion and sedimentation controls will be employed
at the Nine Springs site to avoid construction damage to the wetland
areas near the sludge facilities.

4. Other

Fencing selected residential areas along 3adfish Creek or the effluent ditch
can protect local children from the dangers of falling down the steep banks.

MMSD's aquatic weed harvesting program should continue. This will help to
reduce DO sags in 3adfish Creek.

The Record of Decision will present more specific details on implementing all of
the mitigative measures selected by EPA.

E. NEPA REVIEW OF IMPACTS

. Adverse impacts which cannot be avoided

Short term: Construction disruption, noise, dust, some erosion and
sedimentation, and traffic.

Long term: Use of land and construction materials, consumption of
energy and labor; diversion of water from the Yahara water~
shed to a downstream point in that watershed; chance of
occasional odors at the treatment plant during system
upsets.



2. Short term-long term relationship

Water quality of the proposed receiving stream would be substantially im=-
proved from its existing condition upon Impiementation of the proposed
actions. The quantity and quality of the flow In the 3adfish Creek would
provide ample habitat for fish, especially the downstream areas which have
not been channelized in the past. That portion of the Creek in Rock County,
in particular, has a variety of habitat areas (pools, swift currents, over-
hanging stream bank vegetation, etc.) which would provide the areas for
resting, feeding and reproduction required to maintain a good warm water
fish population.

Improvement of water quality parameters including dissolved oxygen, suspended
solids, and other chemical and physical properties of the Nine Springs efflu~
ent would provide for gradual change in the quality of 3adfish Creek, allowing
desirable fish species to make use of the existing habitat areas in the 3ad-
fish Creek. In conjunction with the proposed improvements to the freatment
facilities, some changes should be made in the local agricultural community
farming practices 1o reduce nutrient loadings from non-point runoff. This
problem is being addressed in the 208 ®lanning effort. Many of these

benefits will help conftribute to improving downstream areas of the

watershed in the Yahara and Rock Rivers, as well as 3adfish Creek.

Aith improved water quality in the 3adfish Creek, other recreational uses of
the Creek would be possible, such as canoeing. The development of the receiv-
ing stream, including provision for adequate public access and removal of
fences crossing the Creek, might be considered in the future.

These benefits will be obtained from the short-term costs of construction
impacts and the long-term costs of land, materials, |abor and energy.

3. rreversible or Irretrievable Commitment of Resources which would be
involved if the Proposed Actions Should be Implemented

The proposed actions would havs the following irreversible or irretrievable
commitments:

-~ Additional land at the Nine Springs plant site would be dedicatad
to treatment facilities.

~-- Labor and energy resources expended in the construction of the
facilities would not be available for other uses.

-- Diversion of water from a portion of the Yahara River basin would
continue.



A. COMMENT LETTERS

CHAPTER 6

COMMENTS ON THE DRAFT EIS

Copies of the letter are reproduced following our responses.

|. HUD 7/28/80

Response: Comments noted

2. Oscar Mayer Company 8/17/80

Response: a.

b.

3. Norb Holmblad

Badfish Creek discharge support

Response: a.

Comment noted.

Need for rotating blological contactor questioned

The single~stage nitrification alternative has been
selected in the Final EIS,

Bioassay for ammonla limit

These studies were performed for the Final EIS.

Need for ozonation questioned

Ultraviolet |ight has been selected as a less hazardous
form of disinfection than elither chlorination on ozonation.

Need for tertiary treatment questioned

Treatment levels have been chosen to meet the WPDES permi+t
requirements, A full analysis of the greater-than-secondary
requirement 1s found in Section C of Chapter 5.

Effluent equalization questioned
Separate effluent equal ization has not been selected in
the Final EIS.

8/21/78

Herbicide impacts

The letter in Figure 6-1 explain the past program of
herbicide application along the discharge ditch. Use

of this particular herbicide, "silvex," was suspended
nationwide by EPA in 1979 except for use on rice fields
or range land. The training of the MMSD employees

in the proper application of another approved herbicide,
such as "roundup," should result in its application
according to instructions, with no resulting groundwater
pollution.

Town of Dunn impacts

Planning is in progress for sewers in Dunn Township

6 -1
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that would go to the exlsting secondary treatment plant
at Stroghton. The Stroghton plant discharges to tha
Yahara River and has adequate capaclty o accommodate
this additional flow. Modernizatlon Improvements to the
Stroughton facllity are under construction.

Corps of Englneers 8/28/78

Response:

We do not anticlipate that a 404 permit will be required
for this project. Thls portion of the Madison Nine
Springs Improvements will affect no wetland areas.

Those wetlands near the treatment plant are by the

sludge bed areas (discussed In the previous EIS on the
Organic Solids Reuse Plan) and are not near the treatment
area proposed for expansion.

Rlichard Wedepoh! 8/28/78

Response: a.

AWT need

Treatment levels for the Madison effluent are determined

by the WPDES permit requirements and the speclal studies

of ammonla levels, A detalled analyslis of the Justifica=-
tlon for AWT/AST treatment is gliven in Sectlon C of Chapter

5'

Results of Fifth Addition

The final EIS presents data on the In-stream water quallty
Improvements in Section T of Chapter 3.

Fishery improvements

The water quallity standards are designed so that 3adflish
Creek can support a healthy warm water fish population.

Definition of impacts

Water quality which does not support a balanced fish popu-
lation would be a "ssvere" impact for 3adfish Creek. The
2.0 mg/l value for DO would not sustain fish life. High
ammonia levels are toxic to fish and other aquatic life.

State law on costs and benefits

No hardship will be caused by the relatively low user
charges proposed for this project, see Section A of
Chapter 5.

Soil Conservation Service 8/30/78

Response:

Availability of the soil survey is noted in Section 3 of
Chapter 3.



7. Dane County Regional Planning Commission 9/1/78

Response:

a.

Nifrogen removal

Specific studies on ammonia limits for the Badfish Creek
have been prepared for the Final EIS, see Section 3-2
of Chapter 2.

Project costs and benefits

Project costs have been reduced from the alternative ori-
ginally proposed in the 1975 Facilities 2lan because of
the new stream classification and the custom-tailored
ammonia [imits. Innovative portions of the proposed
facility witl be eligible for 85% Federal funding, also
easing the financial burden on local users. The final
EIS proposes the most cost-effective solution to the
water quality limits Madison must achieve.

Yahara and Rock River improvements

Improvements to 3adfish Creek, itself, will be signifi-
cant. This, in turn, will improve water quality down-
stream in the Yahara and Rock Rivers.

Financing arrangements

Comment noted. Achieving secondary treatment levels can
be painfully expensive for some communities, even includ-
ing Federal grant assistance. User charges for Madison,
however, are quite reasonable,

Water level management

The status of lake level management is reported in Section
8-2 of Chapter 5.

8. Department of the Interior 9/7/78

Response:

a.

Yahara River data

The Draft and Final EIS are based on extensive amounts of
studies and data, not all of which can be workably
included in the EIS documents themselves. We are forward-
ing you a copy of this background data and will do so

for any other background information which readers need

to understand the EIS.

Dissolved solids_impacts

As stated on page 5-30 of the Draft EIS, total dissolved
solids concentrations will remain at present levels when
the treatment project is completed. No effect is foreseen



on macroinvertebrate populations, such as crayfish, from changes in total
dissolved solids. The concentration of total suspended solids will decrease,
which is favorable for invertebrate filter feeders.

Heavy metals impacts

Section 3-2-b of Chapter 5 covers heavy metals impacts. An industrial
prefreatment program will assist in limiting heavy metals before they

enter the Nine Springs freatment plant. Improved treatment will also result
in higher removal of heavy metals from the effluent, as the concentration
of suspended solids is reduced.

Wetlands

e closest wetland to Badfish Creek is the Green Lake wetland, located above
ne effluent ditch. Construction measures have been taken to prevent drain-
age from the wetland to the effluent ditch. Secause of differences in eleva-
tion, flooding should not be a problem. Other wetlands, adjacent to ths
Yahara River and the treatment plant, will not be significantly affected

by this project.

Recreation and Badfish Creek access

Dane County is acquiring land for a green belt around Madison. The Nine
Springs treatment facility area will be part of this area. Informational
ar as are being planned in the green belt.

Recreational access to the effluent ditch and 3adfish Creek is limited, due
to private ownership. Some duck hunting occurs near the effluent ditch.
Canoe access is found adjacent to roads and bridges.

No Action alferngilxg

The most recent water quality data for 3adfish Creek, after the Fifth Addi-
tion, is presented in Section C-l of Chapter 3. Treatment plant effluent
loadings have decreased during the experimental operation of the Fifth Addi-
tion as a single-stage nitrification system. However, as the flows to be
treated increase over the years, sufficient capacity for this process would
not continue and effluent quality would decrease to the secondary level,

More capacity is necessary to operate the facility in the single-stage nitri-
fication process for the 20-year planning period.

Ozonation

Ozonation data would be developed from pilot studies. The 20 level for
any alternative is a minimum of 5.0 mg/l to support fish and aquatic life.

Igggra Rivef-flow

Flow augmentation plans for the Yahara are discussed in Section B-2 of
Chapter 5.

Water conservation

Madison's conservation effort is outlined in Section A-2 of Chapter 2.
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9.

Wisconsin Department of Natural Resources 9/22/78

Response:

a.

Dissolved Oxygen

The 5.0 mg/| D0 level is being used for Madison.

Water quality standards

Water quality standards are affected both by point and
non-point discharges. 3oth kinds of discharges can have
significant impacts on instream water quality. However,
point sources, such as a wastewater treatment plant dis-
charge, are much easier to control than the diffuse non-
point sources, so a major effort is being made to clean
up point sources. Areawide water quallty management
plans are being developed to help reduce the impact of
non=-polnt sources to water bodies, so that water quality
standards can be met in all streams.

Sludge odors

This was covered in the previous solids ZIS for “adison.

Stream standards

In the Draft EIS evaluations full fish and aquatic life
standards were assumed to be required for all reaches of
Badfish Creek. This was to keep the treatment require-
ments between the various discharge alternatives (3ad-
fish Creek, Yahara River, Wisconsin River, etc.) fairly
comparable, and to not immediately "tip" the analysis to
the Badfish Creek alternative. Since this initial Draft
EIS analysis was conducted and 3adfish Creek recommended
as the discharge location on this basis, the stream stan-
dards have been somewhat relaxed in the upstream reaches
of Badfish Creek.

Ammonia |imit

The additional work done on this topic is given in
Section 3 of Chapter 2.

Heavy metals

See the response to item c of letter 8, above.

Water Quality Criteria book

The 1976 edition was not available when the 1975 Facil-
ities Plan was being prepared, which is the basis of
Volume 2 of the Draft EIS.



10.

Sludge deposition

The level of suspended solids in the permit is 20 mg/! as

a 30-day average. This is considered to be a high level

of protection for the aquatic community, see page 5-21 of
the Draft EIS. The projected loading at the design size

of 50 MGD is 8,345 pounds per day of suspended solids.

This is tess than the 9,805 pounds per day before the Fifth
Addition was built, for a 36 MGD flow, see Section C-1 of
Chapter 3.

Summary on Draft EIS Alternatives

This information was presented in Table 3-7 of the Draft EIS.

Advanced treatment costs and benefits

The AWT/AST review has covered these concerns, see Section
C of Chapter 5. Energy considerations are presented

in Chapters 2, 4 and 5. UV has less energy requirements
than the ozonation method selected in the Draft EIS.

Bureau of Land Management 9/25/78

Response:

Comment noted.
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THE CAPITAL TIMES, Thursday, Aug. 17, 1978 —21]

By PETERJ BERNMTEIN

Newhouse News Service

ATLANTA ~ Federal emvironmental officials are on the lookout for

adverse health effects of Ganmtand weed kallers spraved (tom the awr
The herbicides dare 2.4 D and 24 5, the saime chenncals onee used by
the US nubtary as pait of the notonious \gent Orange to defoliate the

Jungles in Vietnam ‘the Defen e Depattinent stopped the defoluition pro-
g in 1970 after fukhing that \gent Orange caused buth defects in nuce
and 1dats

Toddy the herbicides are being sprayed on farm crops throughout the
southeastern stades with wirtually no government safeguards  Any
Itcensed pilot can sprav the ¢hemicals without inforir ng government
authontiesinadvance No federal or state permit s peeded

“There’s no health hazard if the stulf is applied properly,” said John
Puglise, chiel of the pestiades comphiance seclion of the U S Environ-

Uncliecked herbicides worry FEPA

mental I'rotection Agency's reptonal headquarters here “But there could
be a problem If the chemicals drift into rivers or lakes that supply drink-
ing water,” he said

The BI'A relies on cilizens to report any adverse effecls from spray-
g But the agency has only six inspectors to cover an eight-stale regien
of the doutheast

Congtess has passed legistation that will shift responsibility for moni-
Loty such aenal spraying from EPA to the states beginmng uct 1 But
most states in thes tegion where the economic importance of herbicides
long has takhen precedence over thewe potential danuers have yel to
develop effective mamitoring sy stems

The herbitides i question contain small amounts of dioxins, a cheru-
cal known Lo cause birth defects and still-births in laboratory amimals
Such dioxins occur in far greater quantities in Agent Orangé, which is a
msture of 24 D and 24,51 T'o hold down the level of dioxins, EPA re-
quires that the chemicals be applied separately, neveras a mixture

However, it is not

Before construction of these costly

1t appears that greater effluent strength
Based upon examination of the low levels

This greater strength flexibility is particularily

light of the fact that the effluent ammonia nitrogen content

appears to be minor when considered against the runoff related sources

of ni

Examination of the effluent suspended solids levels now

achieved indicates that a high level of protection to fish and aquatic

life is

fact already provided.

in
in

rogen,

permanently accept the seasonable ranges now incorporated in the WPDES

There appears to be no documented need to switch to Ozonation of effluent
disinfection and the undetermined increased operating and maintenance

costs are lightly dismissed.
discontinue effluent chlorination during the annual months disinfection

‘is required.
facilities, there must he a demonstration of a worthwile cost benefit,

said benefit being the BODg removal component value only.
needed at this time and when and i{f constructed we recommend permanent

of total chlorine found in the plant effluent, we find no need to
concrete tankage rather than an open storage lagoon.

variability for ammonia nitrogen would be in order rather than to

Effluent equalization may ultimately be required.

Permit to Discharge.

facilities.

was established as 1/10th the lowest lethal concentration found for the
warranted

most sensitive fish specile.
We question if there i{s a demonstrated need for tertiary filtration

5
6.

In summary, we recommend that the Draft EIS when approved be clearly
indicative of the fact that it is not a rigid treatment plan, but that it repre-

sents a compendium of plausible approaches for meeting the long term wastewater

We have complete

confidence in the Districts' Commissioners and their fine staff, ably abetted by
and that through these dedicated

individuals complete protection of the affected water resources will be attained

at a reasonable cost to all those served by the District.
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lease contact us 1if additional information or questions arise as to this
B.

sta:émen t.
J. T. Weyrough
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treatment needs of the Madison Metropolitan Sewerage District.

the resources of the University of Wisconsin:
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J. E. Spohn
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3. PUBLIC HEARING
Sessions were held at Madison and Janesviile on August 17, 1973.
Complete hearing transcripts may be viewed at USEPA, Region V, Chicago.

Following is a hearing summary and the responses of USEPA. (C = comment and
R = response).

t. Jim Nemke, Director, Madison Metropolitan Sewerage District

C - The additlonal bioassay studies recommended for use in evaluating a less
strict ammonia !imit are not necessary; basis of past tests at the treatment

plant,

R - The bioassay work has been completed and the results have been used to
develop new ammonia limits for the Final EIS.

C - Costs for additional ammonia removal may not be necessary.

R - Ammonia levels have been redefined for the Final EIS, see Section 3 of
Chapter 2.

C - Supports District monitoring of 3adfish Creek before and after the new
facilities.

R = This is appropriate for this project, and is described in Section D of
Chapter 5,

C - Should also look at using marshlands along the effluent ditch for pol-
ishing and equalization of flow; an innovative alternative.

R - Grass Lake is the major wetland area available for this type of treat-
ment alternative. Considerable acreage would be necessary to treat the

50 MGD design flow. Grass Lake is included in the first priority group of
the 1974 Dane County Wetlands Study. It is one of the few healthy deep
water marshes in the County, with considerable wildlife value, and ought to
be preserved as a natural area. The high volume of effluent would destroy
this resource. While innovative alternatives can be extremely valuable,
this particular one is unfeasible and undesirable.

C - The secondary tfreatment addition is on |ine; treatment results have been
goocd and should be considered.

R - See a presentation of treatment quality improvements from increased
capacity of the Fifth Addition in Chapter 3.
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Dave Holman, Environmental Protection Director, Rock County

C - Implement the Facilities Plan immediately for a five year period.

R = Since the Public Hearing, the Facilities Plan has been revised. In the
meantime the Fifth Addition for secondary treatment capacity has gone on
line.

C - Insufficient information is available now to make long-range predictions
of water quality impacts; a monitoring program is necessary for future evalu-
utions.

R = The monitoring program is recommended in Chapter 5.

C - Need for an implementation plan for flow augmentation before the treat-
ment plant goes into operation.

R = The "City-County Lakes Committee Report", issued in November 1978
addresses lake level management above the Yahara River as one of its top
priorities. Section 3-2 of Chapter 5 explains the local effort being under-
taken to work on lake level management. Streamflow augmentation would be
one of the goals of this program.

C - Need for compliance with the mitigation provisions developed in the EIS.

R - Implementation responsibilities for the mitigation measures are outlined
in Chapter 5.

C - A dissolved oxygen and ammonia monitoring program is critical to comply
with water quality standards and to protect stream life at all times.

R - A monitoring program is one of the EIS recommendations, described in
Chapter 5.

C - If water quality plans don't work, Rock County is prepared to take legal
action.

R - Comment noted.

Peter Ruffier, Sanitation Department, University of Wisconsin

C - Has worked on the Madison ammonia bioassay project; fish can survive
0.02 mg/| of unionized ammonia; increased removal would not increase the
potential for fish and aquatic life.

R - Our analysis of fthis bioassay work is presented in Section 3 of Chapter
2.

Adrian Freund, Dane County Regional Commission.

C - The Draft EIS alternative is generally consistent with the Dane County
Water Quality Plan.

R = Comment noted.
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5.

C - Ammonia limits not be stricter than necessary or the costs will be ex~-
cessive; costs will be borne by local residents.

R - This is why we are seeking the cost-effective solution. Section 3 of

Chapter 2 covers the latest findings on ammonia and Section C of Chapter 5
presents the AST/AWT review process.

C - Impacts to the Yahara and Rock Rivers should be addressed more thor-
oughly.

R -~ The Draft £1S analysis showed that this was difficult to do, except for
total dissolved solids (TDS) concentrations. 3ecause the Yahara and Rock
Rivers have much larger flows, the impacts of 3adfish Creek become more
dilute and specific impacts are difficult to quantify. Improving water
quality in 3adfish Creek will have beneficial, although less measurable,
downstream impacts.

C ~ Some of this money might better be spent on non-point source control.

R - Both point and non-point programs are important, as the Clean Water Act
recognizes. Funding, however, is not interchangeable under the Act.

C - Water quality, including dissolved oxygen and ammonia, should support a
warm water fishery, livestock watering, and body-contact recreation; past
trout habitat was marginal; other stream alterations would eliminate restor-
ing even a stocked trout fishery.

R - Warm water fishery and full-body contact standards are being used for
the Madison WPDES permit,

C - Upstream residents pay for advanced waste treatment while downstream
users get the benefits; funding policy should be changed to make this more
equitable.

R - This policy change would require major altfterations of the existing regu-
lations and is beyond the scope of this £1S. Downstream residents are
responsible for their own communities' wastewater treatment systems.

Chris 3eebe, Cooksviile, Wisconsin resident

C - 3adfish Creek borders his property; local farmers don't like the present
stream condition; need fo clean up and not pass the problam downstream.

R - Past water quality in the 3adfish has been poor, as documented in Chap=-
ter 3. Recent capacity improvements at the Madison treatment plant, the
Fifth Addition, havz already improved water quality. Chapter 5 describes
further improvements that are plannaed as a result of the EIS process.

City of Madisgg

C - Resolution supporting the advanced waste treatment alternative chosen
in tThe Facilities ®lan.

R = Comment noted.
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7.

Don Hana, Director, Rock Valley Metropolitan Counctl
C - Need to proceed rapldly with advanced waste treatment construction,
R - Advanced waste treatment Is one of the major concluslons of the EIS,

C - Need to monitor the new system after 5 years to see |f It works, at that
polnt, do more, If necessary.

R - Sectlon D-1 of Chapter 5 describes the monlitoring program.

Kar| Gutknecht, Cooksvilie, Wiscons!n resident

C - Badflsh Creek s presently In poor conditlon. Contamination of water-
fowl and Impacts to the food chaln fears genetl!c mutations; damage to |!ve-
stock.

R - Comment noted.

C - Contlinued dlscharge to 3adflish Creek would mean continued chemical
damage to the stream and would prevent lts use for recreation.

R - The present discharge to Badfish Creek Is substantlaliy Improved, com-
pared to the effluent of past years. This results from the increased
secondary treatment capacity already on line from the Fifth Addition,

Additional improvements will result from the advanced waste treatment indi-
cated by the EIS. Ammonla and pathogens will be reduced to safs levels for
warm water fishery and full body contact. In addition, an industrial pre=-
treatment program will be used to control many substances before they reach

the municipal treatment faciilty.
C - Pollutants may contaminate the groundwater during flooding.

R~ If wells are property designed and installed as required by the State

of Wisconsin, there should be no contamination of wells during flooding.
Future effluent will recelve a much higher degree of treatment than it has

in the past, as well. Advanced waste treatment will keep the nitrate/nitrite
concentration at safe levels.

C - The environmental impacts may have high costs; afraid of the situation
and its impacts to health.

R - The quality of effluent proposed is near the state-of-the-art leval in
wastewater treatment, in order to improve siream conditions and protect
public health.

C - The Draft EIS is difficult to understand; it hides the truth from the
public.

R = The layered Draft EIS format was necessary to condense the eight volumes
of background facilities planning information and to be compatible with our
EIS preparation resources. While all of its cross-references can make for
choppy reading, it is not intentionally designed to be confusing. We will
be glad to help clarify items within it. The Final Z!S uses an issue-
oriented format to focus on the most important new developments.
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Chris Beebe, Cooksville, Wisconsin resident

C - 3adfish Creek borders his property; foul water; never freezes; iittle
stream life.

R = Comment noted.

C - Effluent would certainly be higher quatity if it had to be discharged
to one of the Madison lakes; the problem is being shunted downstream; a
false economy.

R - Streams can assimilate wastewater more readily than lakes. This is
because lakes trap buildups of nutrients, resulting in greater water quali-
ty problems. Lake discharge is generally unadvisable if there is a stream
alternative and was prohibited many years ago for Madison. In recent years
a great deal of effort has gone into examining and expanding tnhe hydraulic
capacity and sludge handling facilities at Madison, improvements which are
now being built or are in operation. This EIS seeks to resolve the advanced
wastewater treatment issues in order to complete necessary improvements at
Madison. The planning is necessary to spend Federal and local funds on the
necessary improvements in the most effective way.

C - The stream is channelized in Dane County; natural meanders are in Rock
County.

R - Channelization and agricultural drainage programs were initiated on Bad-
fish Creek within Dane County in the early 1900's. Additional widening to
accommodate the new volume of flow, occurred after the effluent diversion

in the 1950's.

M-. Gutknecht

C - Could the thermal pollution in Badfish Creek be a problem like with
nuclear power plants,

R - Higher water temperatures are a result of alterations of the natural
condition of the stream. This has arisen from removal of streambank vege-
tation, channelization and the input of freated effluent. Since diversion,
water temperature has increased 5.5 C upstream and .5 C at the mouth of
3adfish Creek.

One of the greatest problems from thermal pollution from power plants arises
when the warm water source fluctuates on and off, so that the stream is
alternately warm and coo!. This change makes it difficult to maintain the
biological population. Since wastewater flow occurs every day, though, the
temperature changes in the stream will not be rapid.

In addition, the new treatment measures proposed in this EIS increase water
detention time at the plant. This should bring the effluent one to two
degrees closer to the ambient air temperature, resulting in more natural
stream temperatures after discharge.
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C - What is the condition of the effluent from the Oregon treatment plant;
what is its Impact to the Badfish.

R - The Village of Jregon has a 0.4 MGD activated sludge-trickling filter
wastewater treatment plant. |ts discharge permit's secondary effluent
limits of 30 mg/! blochemical oxygen demand (30D) and 30 mg/| suspended
solids (SS). In recent years the faclility has generally met these |imits,
Upgrading may be planned to meet future, stricter requirements.

The Oregon 3ranch of 3adflish Creek flows discontinUously, so the Oregon
ef f luent can be a major part of the stream flow. |t has a comparatively
low volume of effluent compared to Madison (0.4 MGD vs. 35 MGD and so has
IT+tle influence on water quality once the Madison flow enters Badfish
Creek,

2. Carl Larson - Cooksville, Wisconsin resident

C - Erosion problem along the 3adfish in Rock County; no maintenance pro-
vided like in Dane County.

R = The meandering pattern is the natural configuration of the stream.
This involves a shifting of the channel within the stream's floodptain,
over a period of many years. This shifting occurs by erosion along the
outside curves and deposition of the eroded sediments along the inside
curves. The increased flow of 3adfish Creek has accelerated this natural
process.

C - Effluent from Madison is aggravating the erosion problem.

R - See above. The downstream channel will enlarge to accommodate the
increased flow.

3. Norbert Humland, Dunn Township resident

C - Hdis property is adjacent to the discharge ditch; last year herbicides
were used along the ditch right-of-way; is there a potential ground water
pollution problem.

R - Response given to Mr. Humland's comment l|etter, Section A,
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C. LOCAL

Jonathan 3. 3arry, State Rszpressentative
Pater 3ear, State Szsnator

David £. Clarsnbach, Stats Reprasantativa
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Frad A. Riss2r, State Senator

Carl W. Thompson, State Senator
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List of EIS Preparers
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M.R.P. Regional Planning
6 years of EIS preparation experlence
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