consumers
pn"er James W Cook
compaw Vice President - Projects, Engineering

and Conmstruction

General Offices: 1945 West Parnsll Road, Jackson, Mi 49201 » (517) 7880453
November 20, 1981

Pl /8
Harold R Denton, Director AN o
Office of Nuclear Reactor Regulation g ( f{'3ff},
Division of Licensing R AT =\
US Nuclear Regulatory Commission 5 —\
Washington, DC 20355 NOV2 3 1981 }
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MIDLAND PROJECT 5 B Y,
MIDLAND DOCKET NOS 50-329, 50-330 \

ADDITIONAL INFORMATION
FILE: 0487.4/0505.5 SERIAL: 14880

Wm H Regan's letter of October 11, 1978 requested additional envirommental
information for the NRC review of our application for operating licenses for
the Midland Plant Units 1 & 2. Consumers Power Company has responded with all
the necessary information. To update our submittals, attached are six copies
of:

Michigan NPDES Permit Application, Revision 3,
(Combined Discharge Permit Application), Consumers Power Company
September 30, 1981

which was submitted to the Michigan Water Resources Commission on

November 16, 1981.
)
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%gﬁlﬁé 212 West Michigen Avenue, Jackson, Michigen 48201 » (517) 7880650

November 16, 1981

Mr Robert J Courchaine

Executive Secretary

Michigan Water Resources
Commission

P 0 Box 30028

Lansing, MI L8909

Dear Mr Courchaine

On February 28, 1978 the Company submitted a State Discharge Permit application
for the Midland Plant waste water discharges; the application was amended on
October 20, 1978 and June 1, 1979. Amendment 3 which reflects the current
plant design is enclosed. Amendment 3 has been prepared using the revised
state application form per the direction of your staff.

The current schedule is for Unit 2 to begin commercial operation in

December of 1983 and Unit 1 in July of 198Lk. As indicated in our previous
submittals, there are a number of construction and precperational testing
discharges that will occur upon completion of the various plant systems prior te
the start of plant commercial operation. Several of these types of discharges
will require authorization in the near future. We plan to work with your staff
tc develop a schedule which assures timely authorization of these discharges.

We ask that you assist us by assuring that the processing of these authorizstions
is given an appropriate priority.

Additionally, we believe it would be appropriate at this time to reaffirm the
understanding between your agency and the Nuclear Regulatory Commission
concerning the processing of the Draft Envircnmental Statement as it relates tc
the processing of the draft NPDES Permit. It may also be advisable at this time
to develop a process schedule that accommodates the needs of both agencies.

To assure that each of the actions outlined above is initiated, as well as to
address any questions you may have on Amendment 3, we request an opportunity to
meet with you and appropriate members of your staff within two weeks.

Thank you for your consideration.

Yours very truly

P C Hittle
Director of Environmental Department

By Tl (;’/ g ,Cc”zfuf/
RLF/paf
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REVISION 3
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State of Michigan
Department of Natural Resources
Water Resources Commission

DISCHARGE PERMIT APPLICATION

Please print or type all information
Section 1. Applicant and Facility Descrniption — uniess otherwise specified on this form. all items are to be compieted. If an
item 1S not applicable. indicate ‘NA

Legal Name of Applicant

ey PhOoNe L=
Ve COOe

name & titie

telephone area Co0€ o uem ___ NuMber

Facliity/ Activity: give name, ownership and physical location of the plant or other operating facility where dischargeis
3 -

gcoes Or w ocC

ownership: ______ sole owner, __X ) tig __MT _state in which incorporation
— pantnership, ______ governmental | — NONprofit organization
location

street & number

county Mid gnd _town __uN ________renge _ 25 _______ section

| certity that | am familiar with the information contained in this application, and 1o the best of my knowiedge and belief. such
information 1s true, complete and accurate. Submitted in accordance with Section 8 (b), Act 245 Public Acts of 1925 as
amended

Signature o\ Applicant 4 . ‘l‘." Date
- A, L //Z /I/‘LW‘{/TJJ[L 5 4-—“ - ' 2/E)

Prnint or Type Co-Owner s Name




Page _<c_of a2

¢ centers or other
cther than an approved municipal sanitary waste collection system, the following
official or township

If sanitary sewage s 10 De dischargecd from housing deveiopments apartment buildings. shoppin

ommercial gevelopments INtC a system
officer

Nouid De compieteC anc signed Dy an authorized municipa

It is the policy

of the Commission that applications involving the disposai of sewage of human onigin from any entity other than

co-signer Of the statement
as a party Dy appropriate notice, anc all permits 1ssuec as a result of such

nciude the iocal government as and that all proceedings and hearngs agains!
uge the local unit of government
De jointly agains! the said unit and entity

ocai government
saio entity will inc
hearings anc proceedings wil
Government! Representative Mailing Acaress of Local Government Representative

Local Governmen! Representative

Nature of Business: describe the nature of the business or manufacturing process conducted at the plant or operat ng

v

faciiity

dicate average water intake volume per day Dy sources

Source of Water Supply: 1

municipal — name

22,000,000 galion

surface water intake — name
gallons

. GBIIONS

ther (spectty
day for the foliowing types of water usage at the ‘aci

7 Facllity Water Usage: average volume in

water nciuc

s galions

sanitary water
~taccoave.  gallons

other (specity
~allons




& Facllity Discharges: specit

a orging the cate

wmber of
discharge . tota! volume used or
points : discharged — gal/day

Discharge Locations

Prevention Plan

amount
Ibs/yr. name




Discharge Sernal Nc

Section || Basic Discharge Description

information

(Please print or type al

ete this section fcr ch 0 cated Section 1. ltem 8. excep! which enter a my
C are required even If several disc ¢ originate in the sa fac

Ot the twelve previous

Discharge Point Description

ake via Muc Drair




a

average
amuUgay

average
amu day

maximum
amvUday

maximum
amUday

(Ssee

(see

unit
Table

unit
Table

H

discharge(s
serial No. (s)

discharge(s
serial No.(s




Permit No Discharge Serial No L 0 - Pege £ of 15

b it subsurtace cisposal. land application. or oxigation pond IS proposed. neares! distance to a surface
watercourse L L fee!

¢ if discharge is to underground by injection wall_inciuge anr application and’or approved permit in accorgance with the
provisions of Act 315 Pubiic Acts of 1968 N ‘A

g names and addresses of property owners adjacent 1o the facility

7. Wastewater Charactenstics: If you presently have a discharge permit list all parameters reportec on the current monthly
operating report ana compute monthly averages maximum ang minimum from the past tweive months. For the proposec
agischarge cescribe the expected characteristics of the cischarge after treatment

Mnnthly Monthly Monthly Sample Sample
Parameter Average Maximum Minimum Frequency Type

Ses Txrihis

E Critical Materals Discharged: List those critical materials not reportec in tem 7 which may be present in the discharge
Parameter Concen ration Units

Cos Tyririte TV
...—-;.2.:—4-..-.-. el




10

FPermit No Discharge Sernial No. __ 0 _

& Plant Controls: Check if the following plant controls are available for this discharge

alternate power source __ L __ alarm or emergency procedure for
power or equipment failure

Residuals and Residues: Are there any sludges residues or critical materials removed from or resulting ‘rom treatment or
contro! of wastewaters procduced by this discharge”?

yes. no: if no i1s checked continue to tem 11 (Cee Ixnitis

the physical state of the resigue

hquic heavy sluage. wet soligs, ary sohgs

tha liquid pertion of the residue i1s primarily

water oil, chemical soivent

the residue results from

process wastewater. chemical production.

sanitary sewage.

foo¢ processing: machining cust collection.

paint booths. .. water treatment,

other (specity)

Page J.of LS.

estimate the total annual volume or weight of the material

gallons: pounds: cubic vards (circle one)
if you dispose of the material yoursel!, indicate the type of disposal site
public 'anfill;

private langfill, own land.

shipped ou! of state; incinerated

other (specity)

it a pubiic or private landfili(s) 1s used give name(s) and address(es)

if you have the matenial removeC by commercial waste or refuse hauier(s) Jive rame(s) and adaress(es)




Permit No Discharge Seria! Ne O 0. 1

h indicate how the matenal is storecd before disposal or removal
. IR1Q1 DTUMS. fiber drums. _____ aboveground tank
ungerground tank, stockpilec on ground,

holding pond/lagoon. . other (specity)

11 Water Trestment Additives: if the discharge is treated with any conditioner inhibitor. algicige. arsver the foliowing

a name of material(s) 1A

b name and address of manufacturer(s) .. A

€ quantity (pounds addecd per millicn galions of water treated)

4 chemical composition of these acditives

"

NOTE: Complete items 12-14 i there is a thermal discharge e g . asscciated with a steam and/c: power generation p.ant,
steel mill. petroleum refinery or any other manufacturing process

12 Thermal Discharge Source: Check appropriate item(s) indicating the source of this discharge
node gallons/ day

-

boiler blowgown

boiier chemical cleaning s

ach pond overflow >

| boiler water treatment — evaporation blowdown

oil or coa! fired plants — effluent from air poliution
contro! devices



Permit No.

12 (continued)

congenser cooling water
cooling tower blowdown

mar.utacturing process

other (specify) “coling pond viowdown

13 Discharge Temperature:

maximum summer 24l __ag

average summer - *F

14 Intake Temperature:

average summer i oF

Discharge Seral No ... o .o

maximum winter

average winter

)

(A
bO

average winter

°F



Discharge Serial NoO

Section || Basic Discharge Description
(Please print or type all information

Complete this secClior each discharge ndicatec n Section 1. tem B excep' those O scharges which
sanitary sewer Separate ~riptions of each discharge are requirec ever { several gischarges ongina
for an existing gischarge shoulc De representative of the twelve previous montns of operat

values shou!C ec! hest engineenng estimates

Discharge Serial No. and Name

harge senal numbe

Discharge Location

Discharge Point Description

Activity Description




Permit No Discharge Serial No. __ 0 2

Page Ad..of 15

5 Activity Causing Discharge: For vach S1C Code which describes the activity causing this discharge supply the type anc
average anc maximum amount of either the raw matenals consumed (ltem 5a) or the proguct producec (litem 55,

2 raw materals
average maximum unit dischargeis)
$.1.C Code name amvday smt day (see Table 1) serial No (s)
t progucts
sverage maximum unit discharge(s)
S.1.C. Code name amvday amtday (see Table II) seria! No.(s)
sl meciris Pover Servicss 136 o=l sle
A Stesr Suprly < i T=Z #la)e

€ Waste Abatement Practices: Briefly describe the waste treatment practices applied to this discharge (attach & waste Ylow
giagram,

o

narrative

a distance of treatmen! facility and/or disposal area from nearest well (See below
private well __ feet. municipal well fee!
The rlant s the protected area) is located within the distribution svster
e the Midl ipal Water District which draws its supply from Lake Hw on.
The nesres ivete wells in use ere loceted near the plant site at the
visiter/ar ter ; the ¢ build nd Werehouse Ko 2 (See Figure 3).




Permit No Discharge Serial No - o o Page -2 of ol

b it subsurface disposal. land application or oxigation pond is proposed nearest distance 10 & surface
watercourse L L feetl

¢ if discharge is to underground by injection well. include an applicat.on and/or approved permit in accorgance with the
provisions of Act 315 Public Acts of 1868 1 '

d names and addresses of property owrers agjacent 1o the facility

name sddress

7 Wastewater Characteristics: | you presently have a discharge permit list all parameters reportec on the current monthly
operating report anc compute monthly averages maximum and minimum from the past twelve months For the proposec
oischarge describe the expectec characteristics of the discharge after treatment

Monthly Monthly Monthly Sample Sample
Parameter Average Maximum Minimum Frequency Type

it

Con i {4
o ee 4s¥ Qe

* crma

!

€ Critical Materals Discharged: Lis! those critica! materials not reported in ltem 7 which may be present in the gischuroe

Parameter Concentration Units




Permit No Discharge Serial No _2 .2 o

8 Plant Controls: Check if the follewing plant controls are available for this discharge

alternate power source _____ alarm or emergency procedure for
power or equipment failure

ar /
o

Page 13 of

18

-——

10 Residuals and Residues: Are there any sludges resicues or critical materia's removed from or resulting from treatment or
control of wastewaters producec by this discharge”

w

yes Z__no. if no is checked. continue to item 11

the physical state of the residue.
—liquic. ___heavy siucge: _____ wet solids, ____ dry solids
the hiquid portion of the residue is primarily

water. oil; chemical solvent.

the residue results from
process wastewater. __ sanitary sewage. ______ chemical production
food processing. ____ machining, ——___ dust collection;

——_paint booths: ___ water treatment, __ other (specify)

estimate the total annual voiume or weight of the material
—— gallons. pounds: cubic yards (circle one)
f you cispose of the material yourself, indicate the type of disposal site

public langhil! private langfill, . own land.

-. shippec out of state. ____ incinerated. _____ other (specity)

it a pubiic or private lanafillis) is used Qive name(s) and acdressies)

if you have the material removed by commercial waste or refuse hauier(s). give name(s) anc acdressies)




Permit No Discharge Serial No - _° =

h

-

indicate how the matenal is stored befcre disposal or removal

metal drums, . fiber arums, aboveground tank.

ungerground tank, stockpiled on ground.

hoiding pond/lagoon. .. _ other (spenify)

Page .- of 12

11 Water Treatment Additives: if the discharge is treated with any conditioner inhibitor algicide, answer the foliowing

name of material(s) .. ..

name and address of manufacturer(s) .. =

quantity (pounds added per million gallons of water treated) 1ls

chemical composition of these additives

. i
P

NOTE Complete itams 12-14 if there is a thermal discharge. e.g . associated with a steam and’/or power generation plant

12. Thermal Discharge Source: Check appropriate item(s) indicating the source of this discharge

steel mill. petroieum refinery or any other manufacturing process

botler blowdown

boiler chemical cleaning

ash pond overfiow

boiler water lreatment — evaporation blowdown

oil or coal fired plants — effiuent from air pollution
control devices

. gealions/day




Permit No Discharge Senal No __ __ . Page -2 _of i

12. (continued)
condenser cooling water SE——
cooling tower biowdown
manufacturing process P —
other (specify) e ——
13 Disci._rge Tompersture: [

maxmum summer . °F maximum winter . °F

average summer ______ °F average winter _ o

14 Intake Temperature: NA

average summer °F average winter °F
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pass through a similar system, except that final flow will be to two double-
flow, low-pressure turbines which exhaust to a dual pressure condenser.

The Midland Plant Units 1 and 2 will generate electric power at 22 kV and 24
kV, respectively. This power will be fed through separate isolated phase
buses to the unit main transformers where it will be stepped up to 345 kV

transmission voltage and delivered to the switchyard on separate overhead
lines.

Amendment 3
mi0681-0377a102 I-
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September 30, 1981






TABLE 1

EXPECTED MAKEUP WATER APPROACH VELOCITIES FOR VARIOUS WITHDRAWAL RATES

(a) Water Sur- Estimated
River Withdrawal Total No Gf face elev Approach(d)
Flow for Makeup Recirc Pumping Pumps at lntB,e Velocity
(cfs) (cfs) (cfs) (cfs) Operating (ftr) (ft/s)
350 0 670’ 67 ] 588.8 0.42
196 40 a0’ 80 1 589.0 0.24
700 80 0 80 1 589.4 0.50
%4 134 22¢¢) 156 2 589.5 0.73
1000 158 0 158 2 590.0 0.79
1565(®) 226 0 226 3 590.8 1.00
(a)

Pump output for makeup and recirculation to makeup pump inlet is a
function of the river water surface elevation. Maximum pump ovtput is
270 cfs at a water surface elevation of 608.0 ft.

(0 Recirculation to the blowdown line is for radwaste dilution only. Pump
output for radwaste dilution is 67 cfs and is not a function of the river
water surface elevation. Radwaste dilution may also be provided by
cooling pond blowdown where available.

(¢) Recirculation to makeup pump inlet.

() Calculated cone foot in front of screen face.
te) For river flows exceeding 1565 cfs, the average approach velocity will be
less than 1 ft/s.

The circulating water intake structure on the cooling pond will contain
circuliting water pumps, trash racks and traveling screens. The cooling pond
is designed to provilde dissipation of heat removed by plant cooling and
condensing systems and will be used to provide water for the plant fire
protection system. Cooling pond operation is discussed in Exhibit II1I.

Initial Pond Filling

wWater withdrawal from the Tittabawassee River for inmitial filling of the

12,600 acre-feet cocling pond began on April 7, 1978 and continued through

May 4, 1978 (28 days). Pond filling was resumed on November 8, 1978 with

| periodic pumping during 10 days in November, 19 days in December and 11 davs
in January 1979. Pond level has been maintained by filling activities during
4 days in March 1979, 1 day in November 1980, 4 days during December 1980 and

| 2 days in January 1981.

Amendment 3
mi0681-0377L102-46 11-2 September 30, 1981
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Entrainment

Monitoring ¢f ichthvoplankton and macroinvertebrate entrainment was conducted
during the April and May 1978 pond fill activities and is reported in Survey
and Evaluation of the Water Quality, Tittabawissee River, Near Midland,
Michigan, 1978-1979 (CMU 1979). Due to the seasonal sparcity of entrainment
organisms during successive pond fill or pond level maintenance activities
(November and December 1978, January and March 1979), additional entrainment
monitoring has not been conducted.

Impingement

Impingement monitorin; was conducted during each day of pond fill or level
mainteuance activities. A preliminary assessment of impingement during
initial pond fill is reported in Assessment of Impingement During Initial
Pumpiang to the Midland Fiant Cooling Pond, (CP Co 1979). Impingement
associated with March 1979 pond level maintenance activities is reported in
Aguatic Assessment of the Tittabawassee River in the Vicinity of Midland,
Michigan, (LMS 1980). Additional impingement collecticns will be reported in
an impingement and entrainment summary report anticipated by December 15,
1981. The summary report will include a review and evaluation of the complete
Midland pond impingement and entrainment data base and discuss the importance
and potential impact of entrainment and impingement associated with proposed
operational intake activities.

SANITARY WATER

Domestic water for the power block and associated facilities will be supplied
by the Midland Municipal Water District (Node 25). Domestic water for the
visitor/training center and the outage building and sanitary water for
Warehouse No 2 will be supplied from wells located adjacent to each structure.
Sanitary wastewater from all sources on the plant site will be transported to
Dow for treatment and disposal, except wastewater from Warehouse No 2 which is
discharged to an adjacent septic tank and drainfield.

PRECIPITATION

Precipitation falling on the plant site will be transported via roof drains
and site storm drains to Bullock Creek, the Tittabawassee River, and the
cooling pond (Nodes 1, 2 and 3 and Figure 3). Precipitation falling on areas
where oil centamination may occur such as transformer areas, and oil storage
areas (Node 48) is routed to the oily waste collection system. Precipitation
falling on the cooling pond (Node 4) slightly decreases cooling pond makeup
water requirements. The maximun precipitation rate is based on the 100 yvear,
24 hour rainfall since 1932 which was 4.6 inches. The average annual
precipitation is about 30 inches.

Amendment 3
mi0681-0377b102 11-3 September 30, 1981
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waste collection system. iowdown from the ermanent auxiliary boilers may
begin as early as December 1981 and will c¢” .tinue for the life of tne Midland
Plant. The high pressure auxiliary boiler- will be used for testing and
startup between June 1952 and June 1985. In..ial blowdown is scheduled duving
May 1982.

wWater from the utility water storage tank and the primary water storage tank
is used in the Units 1 and 2 reactor plant systems (Node 54) with the addition
of H,BO, and LiOH (Chemical Node K) and N_H, and morpholine (Chemical Node F).
Thesg tinks will also supply the initial ;ifl for the component cooling water
system. Approximately 12.5 1b of N H“ and 2 1b of morpholine will be used
annually to inhibit corrosion in Lh?s system (chemical Node P). An
anticorrosion water chemistry will be maintained in the containment spray
system with Na PO, and N H, following initial filling from the Borated Water
Storage Tank. "No annual”consumption of these materials is anticipated after
initial charging of the containment spray system. Small amounts of these
corrosion inhibitors may be discharged to nearby floor drains during routine
maintenance or repair activities.

Overflow and drainage from the demineralized water storage tank are routed to
the river via the site storm drainage system, while overflow and drainage from
the condensate storage tanks are routed to the cooling pond via the site storm
drainage system. Overflow and drainage from the utility water storage and
primary water storage tanks are routed to the Boron Recovery System. The
discharge of demineralized water via the makeup demineralizer storage tank
overflow/drain line would be extremely infrequent, occu ring only when the
water level in the storage tank exceeds normal or when the tank is required to
be drained for maintenance. The tank is equipped with a high level alarm and
a high level switch which automatics!ly shuts down the makeup demineralizer
system. This instrumentation is designed to preclude or prevent overflow
occurrences. The storage tank will not be routinely drained for maintenance
on any scheduled basis. It i1s expected the tank may require maintenance less
than once per vear. The rated tank capacity is 50,000 gallons of
demineralized water.

Midland city water will be distributed throughout the plant to the laundry
facility (Node 27), laboratory fixtures (Nodes 28 and 30), and miscellaneous
drinking fountains, safety showers, etc. Domestic wastewater from sanitary
fixtures is routed to Dow Chemical via the sanitary waste collection system
(Node 24) for treatment and discharge. Laundry facility wastewater is
discharged (Node 52) to the laundry waste treatment system. Drainage from the
secondary plant laboratory fixtures in the turbine building will be routed on
a continuing basi, (Node 35) to the Un.:t 2 neutralizing sump for treatment and
discharge. Intermittent sink drainage from the evaporator building laboratory
fixtures is routed to the evaporator building neutralizing sump. Primary and
Health Physics laboratory sink drainage is routed to the Liquid Radwaste
System via the Boron Recovery System.

Mialand City water will be used for initial fill and subsequent makeup to the
plant heating, chilled water and diesel-generator cooling water systems. A
commercial borate-nitrite additive will be used to inhibit corrosion. The
plant heating svstem will also contain ethylene glycol for freeze protection

Amendment 3
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and improved heat transfer. Small quantities of these materials may be
discharged to nearby floor drains during routine maintenance or repair
activities,

NONCONTACT COOLING WATER

The cooling pond receives makeup water from the Tittabawassee River (Node 5)
and from precipitation, both directly (Node 4) and indirectly via the s.te
storm drainage system (Nodes 64 and 3). Water from the river can also be
diverted directly tc¢ the laundry/radwaste dilution line (Node 6¢). The pond
provides noncontact cooling water for the Units 1 and 2 condensers (Node 11)
and for additional plant cooling requirements via the Units 1 and 2 service
water systems (Node 13). Plant circulating water is treated with i SO
(Chemical Node B) and with NaOCl (Chemiczl Node A), is passed through the
Units 1 and 2 condensers and is returned to the cooling pond.

In order for the service water system to perform its cooling functions, the
service water entering the plant must not exceed its design temperature limit.
The service water cooling tower (Nodes 14-17) will be put into opevation as
needed to maintain the service water intake temperature below its design
limit. Blowdown from the service water cooling tower will be returned to the
cooling pond (Node 18). Both NaOCl (Chemical Node C) and sto“ (Chemical
Node N) are injected into the service water system.

Service water (Node 46) is used to generate sodium hypochlorite onsite for use
in controlling biological growths on heat transfer surtaces exposed to cooling
pond water. NaCl (Chemical Node L) is used in the manufacture of sodium
hvpochlorite. NaOCl will be injected twice daily fcr a period of one half
hour each into the Units 1 and 2 condenser cooling water and service water
systems (Chemical Nodes A and C). Use of sodium hypochlorite will be limited
as determined by operation requirements. A chlorine residual as a result of
this operation is not expected to persist i1 the pond for a sufficient time to
circulate to the point from which pond blowdown is withdrawn.

Sulfuric acid will be injected in‘o the service water and condenser coocling
water systems to reduce the formation (i carbonate scale on heat transfer
surfaces (Chemical Nodes N and B). This will slightly increase the sulfate
concentration that would otherwise be present in the pond. Some sodium
chloride will be present in the effluent produced by the onsite sodium
hypochlorite generation system, but this will have negligible effect on the
pond sodium and chloride concentrations.

Pond water loss mechanisms include -~eepage (Nod - 8), and evaporation (Node 9)
and intermittent flow to the fire _rotection sysiem (Node 10). Fire
protection water is ultimately routed via floor drains to the oily waste
collection system. The site dewatering svstem removes groundwater and returns
it to the cooling pond (Node 63).

SANITARY WATER USAGE

Midland city water is used in sanitary facilities (Node 26) and is discharged
to the sanitary waste collection system Well water is used in sanitary

Amendment 3
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facilities at the Visitor/Training Center, Outage Building and Warehouse No 2.
Sanitary wastewater from the Visitor/Training Center and the Outage Building
1s discharged to the sanitary waste collection system while a septic tank and
drainfield receives sanitary wastewater from Warehouse No 2.

PLANT DISCHARGES PRIOR TO COMMERCIAL OPERATION

Prior to commercial operation, the plant will use well water, City of Midland

water and demineralized water for purposes of performing hvdrostatic tests and
water flushes on various plant systems during construction and testing phases

as described below:

3.

o

Hydrostatic Tests - These tests are used to ensure integrity of welds and
connections within a system. This test consists of holding pressurized
test water within the system to be tested for given times and pressures.

The water Goes not become chemically contaminated in any way and present
plans call for the discharge of such waters into either the cooling pond
or the Tittabawassee River dependent upon the physical location of the
hydrostatic testing activities. (However, no discharge wil. be made to
the Tittabawassee without appropriate approvals.)

Flushes

Water Flushes - Water flushes differ from hydrostatic tests in that
the purpose of the flush is to ensure proper functioning of a system
and to remove any obstructions that may somehcw have gotten into a
system. These flushes will alsc utilize well water, City of Midland
water or demineralized water.

Large piping is delivered to the plant site with end caps installed.
The only contamination that the flush water could pick up would be
minute amounts of rust, dust or oil in the form of thin residual film
around pipe ends resulting from pipe beveling or preparation for
welding. Minor flushes and hydrostatic tests, performed on components
or small svstems, will be drained to various building sumps which
discharge to the cooling pond.

Two systems are scheduled for flushing as early as November 1981.
Approximately 100,000 gallons and 20,000 gallons of flush water will
be routed to the cooling pond from the Condensate Storage and Transfer
System and the Demineralized Water Storage and Transfer System Header,
respectively. In Apral 1982, the condensite system will also be
flushed. Other major flushes or hydrostatic tests will be performed
on all or parts of the following systems: feedwater, part of main
steam, bleed steam condenser and possibly part of piping to Dow. All
major flushes will be drained to the cooling pond. Various stainless
steel svstems will be flushe. with demineralized water which will also
be drained to the cooling pond.

Chemical Flushes - The use of chemical flushes at the Midland site is
planned for the condensate and feedwater systems. The chemical flush
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will be performed by a qualified subcontractor using a single system
volume, two step process. The degreasing step will be done using
Vertan 662, a corrosion inhibitor and F082 surfactants at a pH of 4.5.
The iron and millscale removal stage will be completed by raising the
system pH with NH,OH foliowed by an injection of HZO for surface
passivation. This method will generate one system v%lune of chemical
waste and one to two system volumes of rinse water waste. All waste
will be neutralized prior to discharge to the cooling pond. Table 5
of Exhibit VII indicates the expected chemical characteristics of the
wastewater that will be discharged to the pond. This data is based
upon the best available information since subcontractor selection is
still in progress at this time.

The permanent auxiliary boilers will receive an alkaline beil out as
part of system startup. Each boiler will receive one system volume
using Trisodium phosphate, Disodium phosphate and a wetting agent and
two system volumes of rinse water as early as January 1982. Table 5
of Exhibit VII lists the expected chemical characteristics of the
wastewater that will be discharged to the pond.

A subcontractor will also chemically clean eleven low pressure
evaporators and two high pressure evaporators on the tube side
(secondary). The chemicals will be shipped to the site in tank trucks
by the subcontracter and removed in tank trucks following chemical
cleaning. Ev.porator cleaning materials would, therefore, not be
discharged into either the pond or the river.

3. Construction Chemistry Lab Trailer Wastes - Small amounts of waste
chemicals resultant from wet chemistry analysis performed in the temporary
1.b trailer during construction will be discharged to Dow. Use of the
temporary lab trailer is expected to terminate with the completion of the
permanent laboratory facilities currently scheduled for early 1982.

Amendment 3
mi0681-03774102 111+5 September 30, 1981



EXHIBIT IV

CRITICAL MATERIALS, TOXIC & HAZARDOUS SUBSTANCES

PART 1
A listing of materials to be reported in Item 11 of Section I of the Discharge
Permit Application (ie, materials used in, produced in, or incidental to the
plant’'s operation) was developed after careful review of selected documents:
Reference 1
Michigan Water Resources Commission (ritical Materials Register published
October 1, 1980 and a list of those US EPA Priority Pollutants not found
in the current Critical Materials Register as presented in Tables IV and
V, respectively of the State Discharge Application Supplement.
Reference 2

Appendix D to 40 CFR Part 122, US EPA Consolidated Permit Regulatioms
published May 19, 1980:

Teble II - Organic Toxic Pollutants in Each of Four Fractions in
Analysis by GC/MS.

Table III - Other Toxic Pollutants; Metals, Cyvanide, and Total Phenols
Table IV =~ Conventional & Nonconventional Pollutants

Table V

Toxic Pollutants and Hazardous Substances

Table * of Exhibit IV provides a list of these materials for the Midland
Plant. The materials listed in Table 1 under the "other use" category are
expected or proposed to be used in plant operations as decribed below:

Ammonia: Ammonia will be utilized in the plant secondary steam cycle and
auxiliary steam system for pH control.

Copper: The plant main condensers are tubed with admiralty metal. The
value reported is an estimate of the circulating water copuer
pick=up.

Hydrazine: Hydrazine will be utilized in the plant steam cycle, auxiliary
steam svstem, and reactor coolant system (temporary shutdown
only) for oxygen scavenging. A solution of hydrazine-
morpholine is added in the component cooling system to inhibit
corros.on.

Hypocklorite: Sodium hypochlorite will be used to control biological
growth on the main condensers and service water heat
transfer surfaces.
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Lithium: Lithium hydroxide will be used for pH control in the reactor
coolant systems.

Dimethyl Amine: This chemical will be used as i reagent in the on-line
steam cycle sodium analyzers.

Triaryl Phosphate Esters: A triaryl phosphate ester will be used in the
steam turbine electro-hydraulic control
systems. Estimated qQuantities are not
available because a vendor has not been
selected.

Other compounds listed on the Critical Materials Register may be included in
commercially olbtained formulations of various solvents, fluids, and soclutions
which are incidental to plant operation. However, these commercially obtained
formulations will be used in accordance with manufacturer's instructions and
will not be produced or altered on-site.

Only appropriate herbicides approved by EPA and the Food and Drug
Administration may be used on-site for grounds maintenance. They will be
applied by licensed applicators in strict compliance with manufacturer's
specified solution strengths and rates of application.

PART 2

Item 8 of Section II, Basic Discharge Description of the Discharge Permit
Application requires a listing of critical materials discharged. The listing
of Critical Materials, Toxic and Hazardous Substaunces described by

References 1 and 2 above has been thoroughly reviewed. Based on this review,
only those parameters listed in Table 2 may be present in the plant discharge.
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A.

TABLE 1

MATERIALS USAGE LISTING

Use Category

Secondary laboratory use:

Primary laboratory use:

Other use:

(a)
D)

(c)

Chemical

Total Organic Carbon
Formaldehyde
Vanadium

Copper

Lead

Nickel

Zinc

Hydrazine

Hydrogen Sulfide

Strontium
Lithium

Ammonia
Copper
Hydrazine(‘)
Hypochlorite
Lithium
Dimethvl Amine

Tria{¥} Phosphate Esters
Lead (c)

Mercu
Nickef?‘i

Silv
Zincts)(d)
Uranium (d)
Zirconium

(b)

Hydrazine will decompose prior to release.

1bs/yr (est

OO0 OoCOoONO
W W W W w s

(= =]
ww

38,000
7,600
25,000
693,000
20
10,000
Not available

390,000
280,000

Hypochlorite will decompose in the couling pond prior to release.

This material has been detected in the plant's proposed cocling water

supply (Tittabawassee River) in the concentrations listed below.

As such

it is incidental to the plant's operation and discharge.
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Pb
Hg
Ni
Ag
Zn

J2.033
0.005
0.02

0.007
0.033

mg/1
mg/1
mg/1
mg/1
mg/1

V=3
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(It is anticipateu that these materials will be concentrated in the

cooling pond blowdown to the same extent as pond cycles of concentration,

see Exhibit VII, Table 2.)
> Uranium and zirconium are the principal constituents of the nuclear fugl
used in the plant. Each nuclegr ccre contains approximately 1.95 x 10
pounds of uranium and 1.4 x 10 pounds of zirconium when it is initially
loaded into the reactor. During each refueling, one-third of the fuel is
removed to the spent fuel storage area and is replaced with one-third
core of new fuel.
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TABLE 2

MATERIALS DISCHARGED LISTING

Max Conc
Source Chemical lbs/year (est) mg/l (est)
A. Secondary laboratory(‘):
Total Organic Carbon 0.3 -
Formaldehyde 2 -
Vanadium 0.1 -
Copper 0.3 -
Lead 0.3 *
Nickel 0.3 -
Zinc 0.3 -
Hydrazine 0.3 -
Hydrogen Sulfide 1 -
B. Primary laboratory(b):
Strontium 0.3 »
Lithium 0.3 -
C. Other:
Copper 7,600 -
Lead (c) 0.17
Mercury (c) 0.02
Nickel (c) (¢)
Siiver (c) (c)
Zinc (¢) 0.22
Cyanide (d) (d)
Aluminum (d) (d)
Ammonia 38,000 2.0
Chlorinated Organic (e) Le)
Compounds
Phenols (c) 0.05
Beryllium (c) (c)
Cadmium (c) (c)
(a)

These materials will discharge to the river via the turbine building
neutralizer sump.

)

N These materials will be routinely processed in the liquid radwaste
system. There is a possibility of discharge vi. the laundry waste
svstem.
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(e) Unable to predict. Thic material has been detected in the plant's

proposed cooling water suppl, (Tittabawassee River), and therefore is
expected to be present in the combined plant discharge. Plant operation
is not expected to contribute additional material.
(d) Unable to determine. Material is expected to be present in main plant
laboratory.

Chloramines may result from shock chlorination.
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EXHIBIT V
DESCRIPTION OF WASTE
ABATEMENT PRACTICES

Selected waste abatement practices improve the quality of wastewater
discharged from the Midland Plant. These practices, including separation, pH
adjustment, sedimentation, filtrati»n, recirculation, retention, segregation
and offsite t-eatment or disposal, are applied to the waste water streams
prior to their discharge to the Tittabawassee River.

PROCESS WATLK

0il Separation

The oily waste treatment system processes plant floor drainage and
precipitation collected from areas which may bte contaminated by oil. Sources
of wastewater include:

o Permanent wuxiliary beciler blowdown (Node 37).
o Temporary high-pressure auxiliary boiler blowdown (Node 72).
¢ The outdoor transformer area (Node 48).

o Floor drains in the areas of the Units 1 and 2 condensate feedwater and main
steam systems, fire protection system and the evaporator building (Nodes 68
and 10).

Oily wastes are collected and trinsferred to a 300,000 gallon oily waste
storage tank by individual pumps 'ocated throughout the plant site. The
storage tank combined with 0il removal equipment and a waste cil tank treat
the collected wastewater to remove oil contamination. Inside the oily waste
storage tanks, underflow and overflow weirs (analogous to an API separator)
retain free oil and suspended colids until manually removed to avoid carrvover
inte the tank effluent line. The active capacity (zbove the overflow weir) is
sufficient to retain three inchtes of rainfall on outdoor collection areas plus
the maximum firewater usage event. If this capacity is exceeded due to an
additional simultaneous event, an overflow from the 2ffluent side of the
underflow and overilow weirs is routed to the cooling pond via the storm
drainage system.

The oily waste treatment system removes any oil which may not have been
retained in the oily waste storage tank (ie, emulsified or dispersed oils).
This remaining oi1l is separated by physical means in a "package plant" by oil
removal equipment. The o1l free effluent is discharged directly to the
Tittabawassee River while the waste o0il is transferred to the waste oil
storage tank pending removal from the site bv a licensed industrial waste
hauler.
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pH Adjustment

The evaporator building neutralizing sump and the Units 1 and 2 neutralizing
sumps receive process wastes and floor drainage from several wastewater
sources that are expected to have extreme pH values. Some of these wastewater
sources include:

o Evaporator building laboratory fixtures.

o The makeup demineralizer system

o Chemical additicn and storage area floor drains.
o Condensate demineralizer regenerative wastes.

o The secondary plant laboratory fixtures.

Alr mixers, acid and caustic injection equipment and recirculating pumps
located at these neutralizing sumps allow pH adjustment of the wastewater in a
batch operation.

Following adjustment to the desired pH, the evaporator building neutralizing
sump contents and the Units 1 and 2 neutralizing sump contents are discharged
to the Tittabawassee River via the miscellaneous waste and cooling pond
blowdown lines (Discharge No 0C1). 1If the effluent from the Units 1 and 2
neutralization sump contains unacceptable levels of radioactivity, the
wastewater is diverted to the liquid radwaste system for subsequent treatment.

Sedimentaticn

Wastewater from the Units 1 and 2 clean waste sump and the iron removal sump
is discharged to the cooling pond for settling of suspended solids. The clean
waste sumps receive condensate polisher backwash and rinse water from the
condensate feedwater and main steam systems. Since this wastewater is very
low in total dissolved solids, the effluent from the clean waste sump is
routed directly to the cooling pond for disposal. The suspended solids in the
effluent (ie, ion exchange resin fines and corrosion products such as iron and
copper oxides) are assimilated by the cooling pond sediment.

The magnetic filters remove suspended iron oxides frem the evaporator
condensate before it is returned to the condensatz feedwater and main steam
systems. These filters require periodic backwashing to remove collected iron
oxides. This backwash water is routed through the iron removal sump and into
the cooling pond (via the site storm drainage system) where suspended iron
oxides are assimilated in tne cooling pond sediment.

If the effluent from the Units 1 and 2 clean waste sump contains unacceptable
levels of radioactivity, the wastewater is routed to the liquid radwaste
svstem for subsequent treatment. If the magnetic filter backwash water
contains unacceptable levels of radijactivity, the backwash will be sent to
the liquid radwaste system or the filters will be taken out of service.
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Filtration

Various articles of protective clothing are cleaned in the laundry facility
with non-phosphate detergents. Wastewater from this facility is filtered to
remove suspended solids in the laundry waste treatment system. Following
treatment, the laundry wastewater is discharged to the Tittabawassee River via
the miscellaneous waste and cooling pond blowdown lines (Discharge No 001).

If this waste stream contains unacceptable levels of radiocactivity the flow is
diverted to the liquid radwaste system for subsequent treatment.

Segregation and Treatment or Disposal Offsite

Process steam system evaporator blowdown is normally transported offsite and
treated by the Dow Chemical Company. [etal cleaning wastes from periodic
steam systen cleaning and debris removed from both makeup and circulating
water intake structures are transported offsite for disposal. The only
exception to this procedure invelves the evaporator blowdown. If this waste
stream contains unacceptable levels of radiocactivity, the flow is diverted to
the liquid radwaste system for subsequent treatment.

Radioactive Waste Treatment

Radioactive process wastewater and potentially contamin:ted drainage is
collected and treated in the radwaste treatment systems. The major sources of
these radiocactive or potentially contaminated wastewaters may include: (1)
laundry waste treatment system, (2) reactor systems and sclid radwaste system
floor drains, (3) Units 1 and 2 neutralization sump, (4) Units 1 and 2 clean
waste sump, (5) evaporator blowdewn, (6) magnetic filter backwash,

(7) effluent from the reactor systems and solid radwaste system and (8) the
once through steam generatcrs. Radioactive wastewater treatment involves a
combination of filters, ion exchangers, evaporators, and solid waste packaging
equipment. Solids removed from the influent liquid radwastes are packaged and
transported to a licensed burial site for disposal. The purified water is
recycled to the reactor plant systems or discharged to the Tittabawassee River
via the miscellaneous waste arni cooling pond blowdown lines (Discharge

No 001).

NONCONTACT COOLING WATER

Recirculation

The 880 acre recirculating cooling pond provides cooling water for the Units 1
and 2 condensers and for various plant cooling requirements via the Units 1
ana 2 service water systems. Condenser cooling water is recirculated to the
cooling pond to minimize the discharge of heated effluent to the Tittabawassee
River. Blowdown from the <ooling pond is taken from the coolest point in the
pond and dischaiged through three 2-1/2 foot diameter valved pipes. These
pipes are oriented perpendicular to the river flow and provide control of the
blowdown rate and discharge velocity by valve throttling and. closure. This
blowdown control mechanism combined with the recirculation of noncontact
cooling water minimizes the release of thermal effluent to the Tittabawassee
River (Discharge No 001).
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Residuals and Residues

Sludges and residues resulting from the treatment or control of wastewaters
are contained in the waste oil storage tank, evaporator building neutralizing
sump and Unit 1 and 2 neutralizing sumps. Disposal of waste oil and
associated sludges or residues 1s discussed in this Exhibit under the heading
of "ROCESS WATER, OIL SEPARATION. Accumulated sediments incidental to the
operation of the evaporator building neutralizing sump and the Unit 1 and 2
neutralizing sumps are removed on an annual or as needed basis and transported
from the site by a licensed industrial waste hauler. In addition, accumulated
sediments in miscellaneous plant sumps and Unit 1 and 2 clean waste sumps are
removed on an annual or as needed basis. Although these residuals do not
result from the treatment or control of wastewater, the removed sediments are
disposed of in similar fashion as described above.

Residues or residuals generated by the radicactive waste treatment facilities
(ie, liquid radwaste and solid radwaste systems) are packaged in accordance
with 10 CFR 71 and shipped offsite for ultimate disposal. If the sediments
collected from any of the sumps listed above contain unacceptable levels of
radioactivity, these wastes are considered radiocactive and processed in a
similar fashion as other radiocactive wastes.
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EXHIBIT VI
PROPERTY OWNERS ADJACENT TO PROPOSED ENTERPRISE

The owners of property adjacent to the Midland Plant are listed below. This
information was compiled from the December 31, 1977, City Assessor and County

Equalization platt maps.

The Dow Chemical Company
Michigan Division
Midland, Michigan 48640

Bullock Creek School
Poseyville Road
Midland, Michigan 48640

Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Mr Wm Linton
Rt 10, 3156 E Gordonville Rd
Midland, Michigan 48640

Francis Goulette
4439 N Eastman Road
Midland, Michigan 48640

Mr Jerry Bare
702 West Ellsworth
Midland, Michigan 48640

Mr Earl Roebuck
Rt 10
Midland, Michigan 48640

Mr Roy Robertson
Rt 10, 3412 E Gordonville Rd
Midland, Michigan 48640

Mr Wm Wineland
3632 E Gordonville Road
Midland, Michigan 48640
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Mr Clavton Badgero
3248 Miller Road
Midland, Michigau 48640

Mr Arthur Fisher
3236 E Bullock Creek Drive
Midland, Michigan 48640

Fisher Contracting Company
921 Jefferson Avenue
Midland, Michigan 48640

Mr Wm Sasse
Rt 10
Midland, Michigan 48640

Mr Daniel Hart
Rt 2
Freeland, Michigan 48623

Ellsie Spangler
Rt 10
Midland, Michigan 48640

Mr John Holmes
Rt 10, 3422 E Gordonville Rd
Midland, Michigan 48640

Mr Walter Bennett
1555 Sassee Road
Midland, Michigan 48640

Mr Wm Mergard

323 Potawaton
Royal Oak, Michigan 48067
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EXHIBIT VII
DESCRIPTION OF EXPECTED WASTEWATER CHARACTERISTICS

PROCESS WASTEWATERS

The process wastewaters listed below are normally discharged directly to the
Tittabawassee River at Discharge No 001, expect for condensate return pump
house drainage which is routed to Bullock Creek at Discharge No 002. The
expected characteristics of these process wastewaters are presented in
Table 1:

o Evaporator Building Neutralizing Sump

o Laundry Waste Treatment

o Oily Waste Treatment

o Auxiliary Boilers (via oily waste treatment)

o Ligquid Radwaste System

o Condensate Return Pump House Drainage

o Demineralized Water Storage Tank

o Units 1 and 2 Neutralizing Sump

COOLING POND BLOWDOWN

Chemical Characteristics

Certain process wastewaters are discharged to the cooling pond on a routine or
intermittent basis. Evaporator Building Neutralizing Sump effluent may be
discharged to the cooling pond on an optional basis (Sec Process Wastewater
above). This wastewater combines in the cooling pond with the Units 1 and 2
condenser cooling water and service water systems discharge (recirculated) and
form the cooling pond blowdown effluent. Expected wastewater characteristics
of the pond blowdown are described in Table 2.

Routine
o Iron Removal Sump
o Units 1 and 2 Clean Waste Sump

o Sodium Hypochlorite Genmeration System
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intermittent

o Oily Waste Storage Tank Overflow
o Miscellaneous Water Storage Tank Overflows and Prains
o Service Water Cooling Tower Blowdown
o Steam Trap Drainage
¢ Steam Generator Drains (after wet layup)
Thermal

Table 3 presents the surface area and length of the 5°F isotherm for various
river flows. Physical Model Testing at Alden Research Laboratoriec was used
in deriving Table 3. River flows used in preparing these temperature distri-
butions were based on long range average values. River water temperatures
Cownstream of the mixing zone are not expected to exceed the values given in
R323.1075 (2) and (3b) of the Michigan Administrative Code, Part 4, Michigan
Water Quality Standards, as a result of the combined Plant discharge (Node 6C,
Figure 1). Estimated distances for closure of the 1°F isotherms are given in
Table 4.

Appendices A and B provide an overview of the simulation models used as well
as the erfects of the Plant's thermal plume on the Tittabawassee River.
Appendix A provides a detailed description of the field survey, physical model
and mathematical model used in the Plant thermal plume simulation. Appendix B
provides a general discussion of the plume in terms of its effects in the near
field and far field based on preliminary modeling results.

COMBINED PLANT DISCHARGE WASTEWATER

Table 2 of this exhibit presents the expected characteristics of the cooling
pond blowdown after being combined with process wastewaters and discharged to
the Tittabawassee River as combined Plant Discharge Wastewater. The total
dissolved solids concentration in the Tittabawassee River at Freeland Road is
not expected to exceed a monthly average of 500 mg/1 nor an instantaneous
maximum of 750 mg/l1 as a result of this discharge.

The combined Plant discharge (Node 60, Figure 1) will not exceed the phospho-
rus limit of 1 mg/l as set forth in the Rule 323.1060 of the Michigan
Administrative Code. This limit is more stringent thau the daily average
phosphate limit of 35 1lb (exclusive of pond reconcentration of existing levels
in the river) that was set forth in the agreement reached between Corsumers
Power Company and the AEC Regulatory Staff Counsel, Thomas F Englehardt.

CONDENSATE RETURN PUMPHOUSE DRAINAGE

Table 1 of this exhibit presents the expected characteristics of condensate
and demineralized water drainage from the condensate return pumphouse. The
yuality of this water is carefully maintained by DOW to prevent
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cross-contamination from their processes. This high quality water may reach
Buliock Creek as a result of incidental leakage or system drainage for
mzintenance purposes.

PLANT DISCHARGES PRIOR TO COMMERCIAL OPERATION

Table 5 of this exhibit presents the expected characteristics of preopera-
tional wastewater discharges to the cooling pond prior to commercial opera-
tion. Also included in this table is a summary of the chemical discharges
from the comstruction chemistry lab trailer to the cooling pond for the period
September 5, 1978 through April 20, 1979. As noted in Exhibit III, bydro-
static test water will be discharged to either the Tittabawassee River or the
cocling pond. The characteristics of this waste water are also included in
Table 5.

The frequency of flush water, hydrostatic test water, and lavup discharges is
listed in Table 5 as '"varies". This may be construed as several times a week
for flush water, approximately once per week for hydrostatic test water, and
perhaps a few times each month for system layup discharges. It should be
noted that these frequencies are only approximations. Under field conditions,
there may be weeks without discharges. As construction progresses towards
completion, these discharges may become more frequent.

The cooling pond holds approximately four billion gallons of water when full.
The total estimated discharge of flush water and hydrostatic test water for
1981, 1982 and 1983 is approximately 15 million gallons. To illustrate the
effect on pond chemistry, even if the total volume of both these wastewater
streams for all three years were discharged all at once to the full pond, the
dilution factor would be approximately 270 to 1. There would be no effect on
pond pH. Pond TDS and TSS would be increased by less then 1 mg/l.

Similarly, the effect on pond chemistry of the other preoperational discharges
would be very slight because the dilution becomes much larger as smaller
volumes are discharged. Hydrazine (N,H,) rapidly disassociates into water,
ammonia and nitrogen gas when exposed“to air and, so, can be disregarded.

In addition to the discharge listed in Table 5, there are two small volume
discharges associated with the temporary fire protection system. Well leakoff
from the temporary firewater pumphouse and seepage from the temporary
firewater tank (capacity of 500,000 gallons) drain to Bullock Creek through
construction site runoff ditches. Both of these minor discharges will cease
following commercial operation when the temporary fire protection system is
eliminated.

Groundwater from the sanitary water well adjacent to Warehouse No 2 is pumped
continuously and discharged to a nearby road drainage ditch to prevent pipe
freezing during winter months. The road drainage discharges to Bullock Creek.
This discharge will be terminated following commercial operation.
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TABLE 1

EXPECTED CHEMICAL CHARACTERISTICS

OF PROCESS WASTEWATERS

1. Evaporator Building Neutralizing Sump (Node &7)

Parameter

Average Daily Volume, gals
Maximum Daily Volume, gals

2. Units 1 & 2 Neutralizing Sumps

pH

TSS, mg/l
TDS, =g/l
Ca, mg/l
Mg, mg/l
Na, mg/1
50“, mg/1
Cl, mg/l
P, mg/1
NH3, mg/1

(a)

Parameter

Average Daily Volume, gals
Maximum Daily Volume, gals

pH

188, mg/l
DS, mg/l
Ca, mg/l
NH3, mg/1
Naj mg/1
SOQ, mg/1

3. Laundry Waste Treatment (Node 53)
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Parameter

Daily Volume, gals

pH
TSS, mg/1

Conductivity, umho/cm

IDS, mg/1

VII-&

(Node 45)

Average/Maximum
Value

32,500
220,000
6.0-9.0

<30
5,200
190
100
1,300
3,100
260
1.04
<2

Value

16,000
104,000
6.0-9.0

30
14,300
200
1,200
3,000
9,960

Average/Maximum
Value

600/8,000
6.0/9.0

<3¢
1,400/2,000
840/6,200
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TABLE 1 (CONTD)

4. Qily wWaste Treatment (Node 51)

Parameter

Daily Volume, gals
pH
TSS, mg/1

01l and Giease, mg/1l
TDS, mg/1l

Average/Maximum
Value

64,000/288,000
6.0-9.0
<30/<100
<15/<20
980/2,29%0

5. Magnetic Filter Backwash (Prior to Settling, Node 40)

Parameter

Averuge Daily Volume, gals
Maximum Daily Volume, gals
pH
TDS, mg/1
TSS, as Fe 0, mg/1
011 and Grease, 3371

(b)

Value

586
1,758
9.0-9.5
0.3/5.0
<1,500
<15

6. Permanent Auxiliary Boiler Blowdown (Node 37)

Parameter

Frequency, days per yeté boiler
Average Daily Volume, (d) gals
Maximum Daily Volume, gals
pH
TDS, mg/l
TSS, mg/1
Fe, mg/1
Cu, mg/l
01l and Grease, mg/l
NH,, mg/l

vzﬁ&’ mg/1
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Value(b)

35

0

19,000

9.0-9.%5

<200
PHE)
P

<15

<10

12~25
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TARLE 1 (CONTD)

11. Condensate Return Pump House Drainage (Node 62)

Parameter Value

Average Daily Volume, gals O( )

Maximum Daily Volume, gals 12,000 8

Average/Maximum Average/Maximum
Valuefg) Valuef§’

pH 8.5/9.0 8.0/10.0
Conductivity, umho 2.5/5.0 6.0/22
Siiica, mg/l 5102 0.02/0.02 -
Cl, mg,/1 0/0 0.3/6.6
Na, mg/1 » 0.3/0.5
Fe, mg/1 0.03/0 04 0.04/0.05
Cu, mg/1l 0/0 0.027/0.055
0il and Grease, mg/l 0/0 0/0

Footnotes

(a) Trace amounts of certain reagents may be present in this waste scream.
See Table 1la.

(b) Values for concentration parameters are estimated maximums.

(e) During the startup of the auxiliary boiler, total iron and copper
concentrations in the bniler blowdown may exceed 1 mg/l for a few hours.

(d) Both auxiliary boilers in operation.

(e) Maximum daily discharge rate is higher than the rate of accumulation.
This value based on operator experience.

(£ usive of boric acid and chemicals added to adjust pH and remove
oxygen.

(8) Flow rate for maximum value is estimated at 100 gpm for up to four hours
if entire suction header must be drained. Normal composition of drainage
may £ 40% demineralized water and 2 60% polished condensate.

(h) Demineralized water characteristics.

(3) Polished condensate characteristics.
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The following reagents are expected to be used in the secondary plant laboratory.
reagents may be present in the secondary plant laboratory drainage to the Unit

REAGENT

ANALYS1S

REAGEXT

TABLE la

ANALYSIS

CMEMICAL REAGENTS USED IN THE SECONDARY PLANT LABORATORY

REAGENT

Occasionally trace amounts cf these
! neutralizing sump.

ANALYSIS

Nitric Acid

Mercuric Thiocyapate

Methanol

Glycerol (Clycerin)

Indige Carmine

Dextrose

Petassaum Hydroxaide
Sodium Standard

pE Buffers

Fluoride

Lichium Standard

Alizarin Red §

Zirceayl Chloride -
Uctahvdrate

2i0581-0354b102-46

Phosphate
Chloride
Chloride
Chloride
Hydrazine
Oxygen

Sulfate
Oxygen

Oxygen

Uxygen
Sodium
Various
Fluoride

Lithium

Flucride

Fluoride

Manganous Sulfate
Potassium lodide
Sodium Thiosulfate
Stabilized Starch

Sulfuric Acid

Hyvdrochloric Acid
Paradimethylamino-
benzaldehvde
NMercuric lodide
Mercuric Jodide
Sodium Hvdroxide
Zinc Sulfate

Sodiun Potassium
Tartrate

Calcium Standard
Magnesium Standard

Copper Standard
Iron Standard

Oxygen

Oxvgen Chromate
Uxygen

Oxygen Chromate
Oxygen, Fluoride
Phosphate,
Alkalimity

Chromate, Flucride
Silica, Hydrazine

Hydrazine

Ammonia
Ammonia
Ammonia
Ammonia

Ammonia

Calcium

Magnesiwn
Copper
Iron

gl

1,2 Napthoguinone
4 Sulfomic Acad
Mopholine Standard
Ammonius Molvbdate
Oxalic Acid
l=Amino 2-Napthol

4~Sulfonic Acid
Sodium Sulfite

Manganese Standard

Boric Acid

Sodium Metabisulfite
Sodium Bisulfite
Barium Chloride

Sodium Chloride
Scdium Chloride

Phenolphtalein
Indicator

Methyl Orange Indicator
Methyl Purple Indicator

Morpholine

Morpholine
Phosphate, Silaca
Silica

Silica, Phosphate

Silican Phosphate

Manganpese

Ammonia
Phosphate
Silica
Sulfate

Sulfate
Sulfate

Alkalinity

Alkalinity
Alkalimity

September 30, 1981




TABLE 2

EXPECTED CHEMICAL CHARACTERISTICS OF COOLING
POND BLOVDOWN AND COMBINED PLANT DISCHARGE

Cooling Pond Blowdown
(Node 7)
Average/Maximum
Concentration

Combined Plant Discharge
(Node 60)
Average/ﬂaximum(

) ¢
Concentration )

Parameter

pH

TSS, mg/l

TDS, ppm

Ca, mg/l

Mg, mg/l

Na, mg/l

SO,, mg/l

Cl, mg/l

P, mg/l »

NH3, mg/{b’s N

Ag, mg/l )

Hg, ms/l(b)

Pb, mg/l(b)

Ni, mg/l(b)

Zn, mg/l

0i1 and Grease

Total Residual
Chlorine, mg/1

)

See Exhibit G.

7.0-9.0
<100
980/2,290
150/360
40/85
70/220
375/840
145/425
0.06/0.3
2.0
0.006/0.04
0.003/0.02
0.04/0.18
0.03/0.11
0.05/0.22
<15/<20

<0.2/<0.3

6 0-9.0
<100
991/2,461
149/322
40/79
73/267
390/908
145/383
0.06/0.3
22.0
0.006/0.04
0.003/0.02
0.04/0.17
0.03/0.11
0.05/0.22
<15/<20

<0.2/<0.3

Concentrations listed for these materials result from pond evaporative

concentration of ambient levels of these materials, see Exhibit IV,
Table 1, Note (c).

Maximum concentrations were computed using the minimum blowdown flow
(5 2fs) and the maximum instantaneous waste discharge rates.
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TABLE 3

AREA AND LENGTH OF THE 5°F ISOTHERM FROM ALDEN RESEARCH LABORATORY TEST DATA

Q Laburatory Q ATB Area Length
(cfs) Test No gcgsl (°F) (acres) X (ft)
835 292 25 15.0 0.18 540
288 13 19.5 0.32 860
290 9 25.1 0.17 600
1,305 329 73 B 0.40 1,210
336 23 22.6 0.39 1,090
331 130 10.0 0.17 210
333 11 35.3 0.37 1,100
2,065 355 137 12.3 0.21 200
354 73 139 0.29 820
343 73 3.3 0.29 830
342 = 24.2 0.71 1,350
345 35 23.8 0.51 1,230
298 20 29.5 0.27 800
301 15 39.5 0.27 810
3,015 307 73 19.5 0.32 830
) | 25 42.3 0.50 1,260
350 100 18.1 0.30 720
305 73 29.7 0.51 1,200
3,918 322 143 17.8 0.63 1,010
320 73 28.5 0.58 740
278 45 40.0 0.37 740
317 73 35.9 0.37 550
Where, Q = River flow rate directly upstream of the blowdown (including

plant makeup and Dow discharge).

Blowdown Flowrate.

g
ATB = Temperature ol the blowdown minus ambient river temperature.

X = Distance from blowdown discharge structure to point of isotherm
closure.

Amendment 3
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TABLE 4

ESTIMATED DISTANCE FOR CLOSURE OF 1°F ISOTHERM FOR THE LABORATORY
TESTS WITH THE LONGEST ISOTHERM IN EACH RIVER FLOW

Vhere, Q

Laboratory
Test No

342

305

322

Q
(c?s)

1

makeup and Dow discharge).

Qg

Blowdown flowrate.

25

73

43

AT
Qi

15.

12.

26.

29.

) Iv i

0

[ %]

-3

8

Length
X (ft)

11,000
13,000
42,000
21,000

42,000

River flowrate directly upstream of the blowdown (including Plant

&TB = Temperature of the blowdown minus ambient river temperature.

X = Distance from blowdown discharge structure to point of isotherm
closure.
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TABLE 5 (CONTD)

4. Auxiliary Boiler Cleaning (wastes generated during initial boiler boil out)

Parameter Expected Value
Frequency of Discharge Once
Volume of Discharge 50,000 gal
pH 9=-11
TDS, mg/l <10,000
TSS, mg/1l <1,000
Fe, mg/1 <1,000
POQ, mg/1 <5,000
Effect of discharge to pond All chemicals would be dilivted

by at least 80,000 to 1

5. Condensate and Feedwater Chemical Cleaning (Unit 1 and Unit 2)

Parameter Expected Value
Frequency of Discharge Twice
Volume of Discharge 100,000 gal/each
pH 6.5-9.5
Temp °F <200
TDS, mg/1 <25,000
TSS, mg/l <1,500
0il/Grease, mg/l <50
NH,, mg/1 <4 ,000
ED%A. mg/1 <25,000
Fe, mg/1 <4,000
Effect of discharge to pond All chemicals would be diluted

approximately 40,000 to 1 ‘per unit)

6. Construction Chemistry Lab Trailer Wastes

Summary of Chemical Discharge to cooling pond, September 5, 1978 through
April 20, 1979.

Total Amount

Chemical Discharged in Kg
Amino Napthol Sulfonic Acid 0.004
Ammonium Molybdate 0.008
Ascorbic Acid 0.280
Boric Acid 0.099
CDTA 0.008
Disodium EDTA 0.536
Ferrous Ammonium Sulfate 0.110
Glacial Acetic Acid 0.069
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Hydrochloric Acid
Lead Perchlorate

Nitric
Oxalic

Acid
Acid

Phenolphatelein
Potassium Biphtalate
Potassium Chloride
Potassium Hvdroxide

Silver
Sodium
Sodium
Scdium
Sodium
Sodium
Seodium
Sodium
Sodium

Nitrate

Borate

Chloride
Fluoride
Hyvdrogen Sulfite
Hydroxide
Metasilicate
Phosphate
Sulfite

Sulfuric Acid
Zinc Acetate

TABLE 5 (CONTD)

.298
.001
432
.08C
.008
057
.165
.530
.040
.010
.009
136
.240
.924
.002
-108
008
.078
. 760

o000 O0O0DO0OCOO0OODODOOOODO

5.980

After April 20, 1979, wastes generated by wet chemistry performed in the
temporary Lab are sent to DOW for treatment 2nd disposal.

Amendment 3
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APPENDIX A
THERMAL PLUME SIMULATION STUDY

DESCRIPTION OF FIELD SURVEY STUDY

Field surveys of the plume resulting from Dow Chemical Company's tertiary pond
effluent into Tittabawassee River were made in the months of July and October
of 1977, for a river flow of about 400 and 1100 cfs respectively. The Dow
discharge was located about 2000 feet upstream of the Plant river intake
structure during the field tests and has subsequently been relocated
approximately 200 feet downstream of the Plant river intake structure. The
conductivity of the teritary pond effluent was used as a tracer. Data was
collected at 5 to 11 cross sections during each survev. The cross sections
were spaced approximately 1200 feet apart except in the vicinity of Dow's
discharge where a few sections were spaced approximately 150 feet apart, and
around bends where sections 600 feet apart were surveyed. The total length of
the river reach surveved was about 12,000 feet and the location of the cross
sections is shown in Figure AZ. Measurements consisted of river depth,
velocity, and conductivity readings taken in 20 to 30 vertical intervals of
each cross section. A Price current meter obtained from the US Geological
Survey (USGS) was used for velocity measurements. A top-setting wading rod
was used to position the meter during the July surveys when the ringiwas
shallow and a boat, mounted with the necessary measuring equipment ’, was
used during the October surveys. Standard USGS procedures (6) were followed
for the velocity measurements and subsequent discharge calculations.
Conductivity was measured simultaneously with velocity measurements using a
Yeilow Springs conductivity meter (YSI Model 33). Conductivities near the
water surface and near the river bottom were measured to check the vertical
variation cf conductivity which was found to be substantially constant with
depth, indicating that complete mixing occurred in the vertical direction.

Analysis of the survey data began by plotting the measuced river depth,
velocity, and conductivity versus transverse distance for each cross section.
Survey results for October 16, 1977 are shown in Figures A3 and A4. Values of
the dimensionless cumulative discharge from the right bank looking downstream
were computed and conductivity versus dimensionless discharge profiles were
constructed and are shown in Figure A5. The concentration profiles were
developed in this manner so that the stream-tube model described in the
mathematical model section of this attachment can be applied. The
conductivity of ambient river was either actually measured or estimated from
measured concentration profiles. The ambient value was subtracted from the
measured conductivity level so that the "excess conductivity" could be defined
and used in the stream-tube model.

The excess conductivity profiles established above were used in the
mathematical model as upstream boundary conditions. This required dividing
each profile into 10 to 15 segments and determining an equivalent line source
for each segment. Additional data consisted of the total river discharge, and
estimated value of the constant diffusion factor D for the river reach under
consideration, and the distance to the downstream section where a conductivity
profile was measured. The D value was then adjusted by making multiple runms
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of the mathematical model until a best fit of computed excess conductivity
profile to the measured downstream concentration profile was obtained. The
measured downstream profile was then used as the upstream boundary condition
for the adjacent downstream reach. By repeating this procedure, D values for
each river reach were determined. The constant diffusion factors which vield
the best fit to the survey data are given in Table A2. The transverse
diffusion coefficient K_ and the dimensionless constant B, both defined in the
mathematical section, weie computed from D and river flow characteristics and
are also listed in Table A2. The estimated B values vary from 0.2 to 2.7 for
the various reaches for the Tittabawassee River that were studied. In order
to be conservative in modeling the physical effects of the Plant discharge
(Reference Attachment B) and in modeling radionuclide transport B value of
0.23 was used.

DESCRIPTION OF THE PHYSICAL MODEL

A reach of the Tittabawassee River extending 10C feet upstream to 2000 feet
downstream of the river intake structure is simulated in the physical model
(Figure Al, at a scale of 1:15. The model topography is constructed on a wood
frame consisting of templates cut to reproduce the river bottom contours and
is covered with plywood to conform t¢ the topography determined from field
surveys. The plywood is sealed with . layer of polyester resin. The detailed
features such as the river intake structure and the Dow Chemical Company and
Midland Plant discharge outfalls, shown in Figure Al, are also constructed in
plywood sealed with a resin coating. The flow field downstream from thte Plant
discharge structure can be divided into two regions; the near field, and the
far field. In the near field the dilution ot effluent with the river is
primarily due to jet mixing. dilution in the far field is achieved mainly be
transverse convection and turbulent diffusion processes. To model the
hydrodynamic mixing in the near field, it is essential to have undistorted
geometry and to ensure the equivalence of the Froude numbers in both the
prototype and the model. The Revnolds number is not modeled, but it must be
kept high enough to ensure turbulent flow from the model discharge structure.
Equating the prototvpe and model Froude numbers yields

U N v
Fp = P s Fm = m (a)
sHP gH

where the subscripts p and m denote prototype and model, U ahd H denote a
characteristic velocity and depth, respectively and g is the gravitational
acceleration. This equality ensures that phenomena influenced by the weight
of fluid will be similar in both the model and the prototype.

It is also necessary to equate the densimetric Froude numbers in both the
model and the prototype to ensure proper representation of buoyancy effects

. U _ _ U
Fp = P = Fd = m (b)
(Ap/p)pgﬂp (Apfp)mgﬂm

Amendment 3
mi0681-0377n102 A-2 September 20, 19E1



or

- -1/2
Fr = Ur (%Q H)r (c)

where the subscript r density the ration between model and prototype, and
4Ap/p is the 1initial density difference which depends on both temperature and
Total Dissolved Solids (TDS) concentration. The selection of a length scale
ratio of 1:15 resulted in the scale ratios of Table Al which were calculated
from the continuity equation and equations (a) and (b).

Two methods of operation were employed for modeling conveniences; once-through
operation an’ recirculation of the model river flow. For the once-through
operation, a constant-head reservoir supplied the flow via a supply line.
Flowrates were measured by a Venturi meter in the line. The flow was then
introduced into the model at the upstream trough. Baffles were used to
distribute the flow across the entire width of the model river. At the
downstream end of the water flowed over a tailgate and was discarded. Air
teaperature inside the building housing the model was lowered to a level close
to the model river water temperature co that undesirable heat transfer from
the azir to the model was minimized. For the recirculation operation, water
flowed into a sump after leaving the model and was pumped back into the supply
line. A small amount of water in the sump was replaced by cold fresh water
from cutside so the model river water temperature could be maintained at a
constant level.

The Dow Chemical Company tertizry treatment pond discharge was simulated using
a hot water boiler connnected in parallel to a saturated brine storage tank.
The relative density of the discharge flow was maintained by controlling the
temperature and brine (TDS) concentration in the flow. The discharge flow was
continually monitored with an in-line orifice plate metering section. The
Plant discharge was similarly modeled, although its relative density was
maintained by adjusting only the water temperature which was achieved with a
boiler and a mixing network. The cocling pond makeup water was withdrawn
through a geometrically similar structure via a small pump. The withdrawal
flow as well as the discharge flow were monitored by in-line orifice plate
metering sections.

Surface and near bettom water velocity measurements were made with a
calibrated miniature propeller meter. Temperature measurements in the mode:
were accomplished using a matrix of about 230 copper/corstantan thermocouples.
These probes were used to measure surface and vertical temperature profiles
throughout the model, in addition to critical temperatures for model operation
such as air temperature, discharge temperatures, and river inflow
temperatures. The ambient river temperature was monitored by three prooes
located in the upstream flow distribution trough. The thermocouples could be
scanned at desired time intervals and the excess temperature (water
temperature less ambient river temperature) at various locations could be
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displayed according to thermocouple positions. Further details of the model
and its coperation are contained in Reference 1.

DESCRIPTION OF THE MATHEMATICAL MODEL FOR TRANSVERSE MIXING OF SOLUTES IN
NATURAL STREAMS

The mathematical model(ij basically the stream tube model originally propot§?
by Yotsukura and Cobb adopted by the US Nuclear Regulatory Commission ’
The model was developed for the transverse diffusion of solutes from steady
sources placed in a natural stream with steady discharge Density of water is

assumed to be homogeneous throughout the system. Vertical variations of
solute concentration, velocity, and diffusion coefficient are neglected
through the use of depth averaged values. As a result of these assumptions,
the predicted solute plume is two-dimensional. The applicability of the
stream tube model to the Tittahawassee River was verified by a number of field
surveys of a conductivity plume resulted from Dow Chemical Company's tertiary
pond effluent into the Tittabawassee River near the Plant. A description of
the field surveys has Leen previously described.

The theoretical development of the model involves the derivation of a
diffusion eguation by balancing inflow and outflow of solute mass in a control
volume. The dependent variable is the solute concentration and the two
independent variables are longitudinal distance along the river and transverse
cumulative discharge, q, from the river bank:

q=[ uddy (d)
[+]

v = transverse distance from river bank
u = local river velocity at y
d = local river depth

where

The use of the cumulative discharge instead of the transverse distance from
the river bank enables a closed form solution to be fournd for natural rivers
with irregular channel cross-sections. Boundary conditions are zero solute
concentration gradient at both river banks and a known scliute concentration
profile at the upstream end of the river reach to be studiad.

The stream-tube model (2) as originally formulated only applied to situations
where the upstream solute concentration profile resembles a point source or a
constant strength line source perpendicular to the river flow. To treat
variable sclute concentration at the upstream boundary, a collection of short
constant strength line sources was used to approximate the variable solute
concentration profile. The stream-tube model was applied repeatedly with each
short line source as the upstream boundary condition and the rolutions were
added. The solution obtained by this superposition is valid since the
diffusion eguation is linear.

The only parameter appearing in the diffusion equation is the comstant:

diffusion factor D. The evaluation of D requires s geparate estimation of the
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diffusion coefficient K_ which, in turn, can b ‘etermined {zgm the river

. properties and river flow using Elder's empirical equation
K_ = BU*d .
y (e)
Where d average river dJdepth, ft

M = shear velocity, ft/sec
B = a dimensionless constant

Values «f d and U* car be calcu.ated from field measurements of river cross
section c<hape, depti, flow anc water surface slope. The value of B can be
determ:ned €rom tne stream-tube model, field measured solute concentration
profiles, and the river dat qne§51oned above. For straight rivers, B has a
value of approximately 0.23 For cuived channels, ?aissiarger than 0.23
due to increased transverse mixing by secondary currents

Tne constant diffusion factor D can be calculated utilizirg the value of K
obtrined from Equation (e):

K 9
Y 2
. D= =% ud“dq (f)

"
O YO

* where Q is the total river flow

The values of B and D for the stretch of the Tittabavassee River adjacent to
the Plant during Julv and October of 1977 were estimated from field data and
are tabulated iu Ta?

L S

After finding I for & river reach and after defining the upstream solute
concentration versus cumuiative discharge, a profile of concentration versus
cumulative discharge at Lhe  downsiream ond of the reach car be computed from
the mathemitical mcdel. For tne next reach downstream, this profile is used
as the upstream boundary condition together with a new wvalue of D to compute
the concentration profile at the downstream end of the reach. By repeating
this procedure the lateral transport of a solute over a large distance
lownstream can be ev:ziusred. FEy knowinz the solute concentration versus
cumuiative discharpe profiles and the distributien of river flow within each
river cross section. tie transport of a sclute in the river can be adequately
; described.

REFERENCES
- v i. Alden Research Laboratories, "Hvdrothermal todel Studies, Cvoling Pond

Blowdown Discharge, !fidlard Nuclear Plant” Final Report 45-79/M124AF,
April, 1979.

[ ]

Yotsukura, N and E § “ubb, "Transverse Diffusion of Solutes in Natural
Streams,” US Geologi.al Survey Professional Paper 582-C, 1972.

3. US Nuclear Regulatory Commission Pegulatory Guide 1.113, "Estimating
Aguatic Dispersion of Effluents from Accidental and Routine Reactor
Releases for the Purpose of Implementing Appendix I," May ,4201976.
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APPENDIX C

ANALYSIS OF MIDLAND PLANT
COOLING POND OPERATION

INTRODUCTION

The cooling pond has been designed to adequately dissipate the waste heat
resulting from the generation of approximately 1300 MWe of electricity and
four million pounds per hour of steam. The pond will effectively transfer
waste heat to the atmosphere through evaporation, back radiation and
conduction processes.

The cooling pond makeup and blowdown operation is designed to control the pond
Total Dissolved Solids (TDS) concentrations which originate from use of
Tittabawassee River water. TDS input from the plant operation, circulting
water acid and hypochlorite addition and the possible discharge of condensate
demineralizer regeneration waste are not significant. As evaporation losses
of pond water resulting from the heat Jissipation process will result in total
dissclved solids accumulation, the cooling pond blowdown and makeup process
will allow for TDS control within the pond operating requirements.

A description of the basic regulaticns, assumptions and data utilized in this
analysis follows:

1. Regulations

Discharging cooling pond blowdown into the Tittabawassee River has two
primary effects: Creating a thermal plum: and adding TDS to the river.
To protect the water quality of the river, the following rules of the
Michigan Water Resources Commission (MWRC) must be maintained.

a. Heat load to the river shall not warm the receiving water at the edge
of the mixing zone to temperatures greater than the following monthly
maximum temperatures:

Menth: J F M A M J J A § O N D
°F: 41 &40 50 €3 76 B4 85 B85 79 68 55 43

b. Heat load to the river shall not warm the receiving water at the edge
of the mixing zone more than 5°F.

c. The size of the mixing zone is limited such that it does not contain
more than 25% of the cross-secticnal area and volume of flow of the
river at any river transect.

d. The controllable addition of TDS to the iiver shall not increase the
river TDS concentration beyond 500 ppm as a monthly average nor more
than 750 ppm at any time.

Arendment 3
mi0é81-0377r102 c-1 September 30, 1981






















MAKEUP CONTROL

i

»

b

The measured river flowrate is used to select a makeup flowrate that
compliez with both the makeup withdrawal schedule and the maximum 1 ft/sec
velocity in front of the intake structure traveling screens requirement.

The calculated flowrate is established by starting the required numbe: of
pumps and adjusting the control valve in the recirculation line to b .yass
the excess flow, Flow measurement 1s provided to determine both net
makeup and bypass.

Makeup 1s automatically terminated when the pond is full.

RADWASTE DISCHARGE DILUTION

*

Pond blowdown is used for radwaste dilution when the blowdown flow is
adequate.

Radwaste dilution flow from the discharge of the makeup pumps will be used
vhen pond blowdown flow is <45efs. Pond blowdown will be temporarily
suspended when radwaste dilution flow is in operation.

Amendment 3
mi0681-0377s102 D=2 September 30, 1981










The effects of the Midiaud Plant disrbarey 31 river DO levels for the average
seasonal condificns .isted ic Table F-2 are minimel and below their spring
countarparts.

The stud, rvesults for the comlined effects of the Midland Plant and proposcd
wastuwater treatmeii plant w.iste loads are sumparized in Table F=3,

venclusions

The following conrlugions are drawn:

I "1. A study of average seascnal ronditions indicates that the effect of

i the Midland Plant discharge or, Tittabawsssee River dissolved oxvgen is

: minimal, and DO levels will remain well ahbove the State Water Quality
I Standard for DO (Ruls 323.1064).

L=

The Tittabawassee Rive: is capable ~f handliug the present .nd
proposed waste lcads without contravention of this standard.

T D, Under critica) low flow conditions, it appeass ihLat the Tittabawassee

| . River is margirmally capable ¢f handling the pruposed lvalings f the

| rower and wastewater treatment plants., ‘Extreme climatic conditions
covld cause the DO to approach the 5 mg/l daily average, Mut the level
vill Le well abuve the 4 mg ! single saaple value.

i N B s dENRE oo

Amendment 3 -
T mi06B1=G377vi02 r=2 September 30, 1981
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APPENDIX G

AMMONTATED WASTEWATER PROCESSING

BACKGROUND

During normal operation, the condensate polishers remove various chemical and
particulate contaminants from the secondary syvstem condensate. In additicn,
the resins pick vp ammonia used to control pH levels in the steam cvcle. Wwhen
regenerated, the resins release the accumulated ammonia in the backwash water
resulting in up to 1200 mg/l1 of ammonia. Approximately 16,000 to 53,000 gal-
lons of ammoniated was.ewater 1s generated daily by the condensate p«l.shers.

Previous versions of the Midland Plant NPDES Permit Application indicated that
the condensate polisher regenerates would be neutralized in the Units 1 and 2
Neutralizing Sump and discharged to the Tittabawassee River. However, the re-
sulting wastewater could contain levels of ammonia which may lower the
dissolved oxygen concentrations in the river. This, in combipation with
existing river conditions, may cause the water quality standard for dissolved
oxvgen to be exceeded.

ANALYSIS

The Company is evaluating several methods aimed at reducing the effects of the
ammoniated wastewater discharge. A primary criteria for evaluating these
methods 1s a maximum concentration of 2 mg/l of ammenia in the wastewater
discharged to the Tittabawassee River.

The Company is studving ammonia processing metheds that would result in a
wastewater discharge to either the Tittabawassee Kiver or to the ccoling pond.
An engineering evaluation of these systems is nearing completion. An
assessment is also underway tc determine if the long term routing of
condensate polisher regenerates directly to the cooling pond would potentially
result in ammonia concentrations in excess of 2 mg/l in the pond blowdown.
CONCLUSIONS

The Company is continuing te review various options for the disposal of
condensate polisher regeneration wastes. Following completion of these
engineering studies, the Company will identify its specific plans for disposal
¢f the condensate polisher regeneration wastes.

m11181-0419a131 G-1 September 30, 1981



APPENDIX H

DETERMINATION OF NATURAL RIVER TEMPERATURE

In response to a December 13, 1978 Stafr's suggestion, the Company proposed a
monitoring program for delermining the matural water temperature in the
Tittabawassee River, on February 20, 1979. Staff's concurrence on the pro-
posal was received on February 28, 1979. The monitoring program wss accom=
olished »s proposed during 1979. However, the dismantling and relocation of
the Dow Chemical Company's temperature probe and the determipazion that the
Dow H=flame discharge influenced water temperatures near the Midland Plant,
required addi'‘ional data collection and analyses during 1981 to complete the
natural river temperature assessment.

The 1981 program is designed to: provide data describing water temperatures
at the reiccated Dow monitoring probe, determine the relationship between
water temperature at a sampling location above Dow Dam and the Dow probe, de-
termine the water tempersture relationship between the Midland Plant intake
and the Dow probe, and determine the effect of the H-flume on water tempera-
tures collected at the Dow probe and Plant iatake locations. Data will be
collected at the 13 locations sampled in the 1979 monitoring effort plus the
Heflume ocutfall, a cooling pond locati~n, and the Dow probe. Jdata evaluation
will include correction f‘actors tc adjust current Dow probe and intake
temperatures to upriver water temperatures, if applicable. The assessment is
ccheduled fer completion by December 31, 1981.

Amendment 3
mi06E1-0378£102 H~1 September 30, 1981
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FLOW DAILY FLOW (1000'S OF GALLONS PER DAY
NAME OF FLOW REFER- MAXIMUM POWER (NGTE 14)
ENCE
 AVERAGE MAXIMUM
SITE STORM DRAINACE TO BULLOCK CREEK 1 14.1 LY
SITE STORM DRAINAGE TO THE TITTABAWASSEE RIVER 2 5.6 309
SITE STORM DRAINAGE TO THE COOLING POND 3 25.9 o 1419 I ‘
_PRECIPTATION TO THE COOLING POND or 1" 4 1961 108,957 SEE NOTE
"COOLING POND MAKEUP i T T T 174,500 SEE NOTE
LAUNDRY/RADWASTE DILUTION WATER 6 0 43,400 SEE NOTES
COOLING POND BLOWDOWN T AN, 100 142,000 SEE NOTE
SEEPAGE FROM COOLING POND ST TR L N 323 SEE NOTE
EVAPORATION FROM COOLING POND i 9 18,000 54,700 ~ SEE NOTE
"FIRE PROTECTION SYSTEM INTAKE s 00 303 SER_NOTE
CIRCULATING WATER PUMPS INTAKE - L 11 942,700 942,700 ~ SEE NOTE
CONDENSER COOLING WATER RETURN 12 942,700 942,700 SEE NOTE 4
SERVICE WATER PUMPS INTAKE 13 53,800 53,800 SEE NOTE
SERVICE WATER SYSTEM TO COOLING TOWER 14 © 53,735 ~ SEE NOTES
DRIFT FROM THE COOLING TOWER TR IR - TR R k- st SEE NOTE §
_EVAPORATION FROM THE COOLING TOWER R T Y e 948 ~SYE NOTE &
CGOLING TOWER RETURN TO SERVICE WATER PUMPS 17 0 48,273 SEE NOTES
COOLING TOWER BLOWDOWN e S AT Y T &510 SEE. NOTES
SERVICE WATER RETURN TO COOLING POND 19 53,735 53,735 SEE NOTE 2
CONDENSATE RETURN FROM DOW 20 11,900 _ 11,900 I
_PROCESS STEAM g, e T 21 9.72x107 Ib/DAY_9.72x107 1b/DAY SEE NOTE 4
EVAPORATOR BLOwWDOWN 22 60 26
MAKEUP DEMIN SYSTEM WATER SUPPLY 23 153.2 ez
SANITARY WASTE WATER PRGSO | D WL T R
DOMESTIC WATER SUPPLY 25 15.6____ 4958
DOMESTIC WATER TO SANITARY FIXTURES 26 14 5.5 AN
"DOMESTIC WATER TO THE LAUNDRY FACILITY 21 0.6 o T T
"DOMESTIC WATER TO MAIN PLANT [AB FIXTUPES 28 65 "1~~~
MAKEUP DEMIN WATER SUPPLY FROM DOW o o e L 91_2_ T
DOMESTIC WATER TO EVAPOKATOR BLD LAB FIXTURES 30 0.5 TN
STEAM LOSSES FROM MAIN STEAM SYSTEM ¥ 31 5.9x10% ib/DAY 1 1x10% 1b/DAY ST
'PERMANENT AUXILIARY BOILER FEEDWATER MAKEUP 32 0 19
TFMP HIGH PRESSURE AUX BOIL:R FEEDWATER MAKEUP 33  1.238 5524
_MAKEUP DEMIN TO THE PLANT WATER STORAGE 34  120.7 _ 120 SEE NOTE_1
MAIN PLANT LAB FIXTURES WASTEWATER 35 0.5 WCACTRE T I PR |
MAKEUP DEMIN KEGEN WASTES £ 36 325 192 SEE NOTE 2
AUXILIARY BOILER BLOWDOWN 37 0 19
SECONDARY STEAM TO EVAPORATORS 38 1.05x10% Ib/BAY 1.05x10% 1b/DAY SEE NOTE §
"SECONDARY CONDENSATE RETURN 39 12,960 12,960 SEE NOTE 4
"MAGNETIC FILTER FLUSH TR R TIRN. 586 1.758 Nl '
PLANT WATER STORAGE TO COND & FEEDWATER SYSTEMS &1 118 305 SEE NOTE
CONDENSATE & FEEDWATER TO PLANT WATER STORAGE 42 0 160 SEE NOTE
'CONDENSATE DEMIN REGEN WASTES T a3 WAk W8 SEE NOTE
UNIT 1| & 2 CLEAN WASTE SUMP DISCHARGE Wk 8.9 96.2 ~ SEE NOTES
"UNIT 1 & 2 NEUT SUMP DISCHARGE a5 & 52.8 ~ SEE S
SERVICE WATER TO SODIUM HYPOCHLORITE GEN SYSTEM 46 65 202 SEE NOTE
EVAPORATOR BLDG NEUT SUMP DISCHARGE 47 32.5 192 SEE NOTE .
_PRECIPITATION TO THE TRANSFORMER AREA 48 1 48 ___SEE NOTE ¢
"DISCHARGE TO OILY WASTE STORAGE TANK _ T w6 137
"WASTE OIL TO STORAGE TANK 50 <n.01 o <0.01
"OILY WASTE TREATMENT SYSTEM DISCHARGE 51 64 _ T DR TS T
LAUNDRY FACILITY WASTEWATER T 52 0.6 R
LAUNDRY WASTE TREATWENT SYSTEM DISCHARGE 55 0.6 M SEE NOTES
PLANT WATER STORAGE TO THE NUCLEAR SYSTEM 54 9.6 33.1 SEE NOTE
EVAPORATION FROM FUEL POOL XA D - S NOT KNOWN
LIQUID RADWASTE TO SOLID RADWASTE 56  0.53 0.8 HA
SOLID RADWASTE TO LIQUID RADWASTE 57 0.53 0.8
RADIOACTIVE LAUNDRY WASTEWATER 58 0 2 u
BLOWDOWN FROM LIQUID RADWASTE =T 59 0.200 20 SEE NOTE
COMBINED PLANT DISCHARGE T Te0 11,814 142,556
HYPOCHLORITE CATCH BASIN DISCHARGE 61 65 202
COND RETURN PUMPHOUSE DRAINAGE . 82 0 12 Pl i
SITE DEWATERING SYSTEM DISCHARGE 63 144 605
“PRECIPITATION TO SITE STORM DRAINAGE o= 64 45.6 2509 ___ SEE NOTE §
SERVICE WATER Y k. 65 53,735 53,800 SEE NOTE
REACTOR PLANT SYSTEMS TO LIQUID RADWASTE 66 5.7 12.3
LIQUID RADWASTE TO REACTOR PLANT SYSTEMS 61 0.20 0.26 ekt
COND, FEEDWATER & MAIN STEAM AREA FLOOR DRAINS 68  63.3 1 SR
NUCLEAR SYSTEMS FLOOR DRAIN AT 69 2 10
NUCLEAR SYSTEMS TO PLANT WATER STORAGE IS | N Y ) 11 SEE NOTE
SERVICE WATER PUMP MAKEUP 710 5462 SEE NOTES
TEMP HIGH PRESSURE AUX BOILER BLOWDOWN 72 1.238 5.524




r~

is,

NOTES
EVAPORATION FROM THE COOLING POND WAS COMPUTED
FOR THME AVERAGE METEOROLOGICAL CONDITIONS OF
JULY 1946 AND AVERAGE WINL SPEED OF MARCH
1950, AMONG THE METEOROLOGICAL DATA RECORDED
AT LAXSING, MICHIGAN FROM 1910-1976, JULY 1946
HAD THE MAXIMUM DEW POINT DEPRESSION AND MARCH
1950 HAD THE MIGHEST WIND SPEED.

FOR THE MAKZUP WATER, COOLING POND, SERVICE
WATER SYSTEM & COOLING TOWER, THE NORMAL
CONDITIONS ARE BASED ON AVERAGE YEARLY VALUES
AS SHOWN IN THE COOLING POND THERMAL
FERFORMANCE SIMMARY REFOR® FOR MIDLAND PLANT
UNITS 1 & 2, POWER COMPANY, AUGHST
1973, AND THE FINAL COOLING PONT OPERATION
STUBY, MARCK 1979

THE HADWASTE DILUTION WATER (S USED TO SUPPLY
WATER FOR DILUTION OF THE LAUNDRY WASTES
DURING PERIODS WHEN THE POND BLOWDOWN IS LESS
THAN 45 CFS

HIGH PRESSURE STEAM WILL EE SENT TO DOW AT
0.6X10% LB/HR AND 600 PS1C. LOW PRESSURE
STEAM WILL BE SENT TO DOW AT 3.65X10% LE/HR
AND 175 PSIG

THE SERVICE W. fER COOLING TOWER IS USED DURING
THE SUMMER MONTHS ONLY, 5C AS TO MAINTAIN THE
SERVICE WATER INLET TEMPERATURE AT A MAXIMUM
OF 92°F MARECP TO THE SERVICE WATER PUMP IS
PROVIDED TO ACCOUNT FOR TOWER LOSSES

(NOT USED)

UNIT 1| CONDENSATE DEMINERALIZER IS OPERATED IN
NH, CYCLE. IT IS REGENERATED ONCE EVERY

5, DATS. UNIT 2 DEMINERALIZER 13 OPERATED IN

H CYCLE AND IS REGENERATED ONCE PER DAY. THE
MAXIMUM FREQUENCY 15 ASSUMED TWO REGENERATIONS
PER DAY PER UNIT. TYPICALLY, THE WASTE IS
DISTRIBUTED 65% TO THE CLEAN WASTE SUMP AND
15% TO THE NEUTRALIZING SUMP.

NORMAL PRECIPITATION 1S BASED ON AN AVERAGE
EAINFALL AS DETERMINED FROM A TOTAL YEARLY
RAINFALL OF 30™. MAXIMUM PRECIPITATION IS
BASED ON THE 100 YEAR STORM/24 HOUR TIME
PERIOD WHICH RESULTS IN 4.6 INCHES OF RA!Y PER
DAY. ALL NORMAL TRANSFER RATES ARE BASED ON A
RAINFALL INTENSITY OF 3.5 IN/MR (10 YE
STORM/ 15 MIN te). ALL MAXIMUM TRANSFER RATES
ARE BASED ON A RAINFALL INTENSITY OF

5.25 IN/MR (10 YR STORM/10 MIN te).

(NOT USED)

(NOT USED)

(NOT USED)

THE CHEMICAL UNLOADING AKEA SUMP FLOW WILL
CONSIST OF SPILLAGE WHEN UNLOADING AN ACID
(H804), CAUSTIC OR SALT TRUCK.

CHEMICAL WASTE PRODUCTS FROM THE
HYPOCHLORINATION GENERATION SYSTEM CONSIST OF
SODIUM CHLORIDE, SODIUM HYPOCHLORITE AND
SOPTUM HYDROXIDE .

MAXIMUM POWER IS DEFINED AS UNIT | TURBINE
OPERATING AT BACK END LIMITED AND UNIT 2 WITH
VALVEES WIDE OPEN.

(NOT USED

in.

17.

20,
1.

22,

(NOT USED)

DAILY FLOWS DO NOT TAKE REFUELING PERIODS INTO
ACCOUNT FOR EITHER UNIT.

PLANT WATER STORAGE AND TRANSFER REPRESENTS
THE FOLLOWING TANKS: CONDEXNSATE STORAGE
TANKS, DEMINERALIZED WATER STORAGE TANK,
UTILITY WATER STORAGE TANK, AND THE PRIMARY
WATER STORAGE TANK.

INOT USED)

(NOT USED)

(NOT USED)

THE MAXIMUM DAILY DISCHARGE RATE OF WASTEWATER
FOR THE FOLLOWING NODE 1S HIGHER THAN THE RATE
OF ACCUMULATION. THESE NUMBERS ARE BASED ON
OPERATOR EXPEHTENCE AND MAY OCCUR:

NODE 4%, Unit 1 & 2 NEUT SUMP DISCHARGE,
MAX = 104,000 GPD

NODE 53, LAUNDRY WASTE, MAX = 8,400 GPD

NODE 59, LIGUID RADWASTE, HAX =
40,000 GPD

NODE 47, EVAP BLDG NEU SINP, MAX =
230,000 GPD

NODE 44, UNIT 1| & 2 CLEAN WASTE SUMP,
MAX = 193,000 GPD

GENERAL COMMENTS

DAILY FLOWS ARE EXFRESSED IN 1000's OF GALLONS
PEH DAY UNLESS OTHERWISE SPECIFIED

EMERGENCY INFREQUENT, AND OPTIONAL FLOWS ARE
ISDICATED BY DASHED LINES ANU ARE NOT INCLUDED
IN TOTAL FLOW FATES

THIS DIAGRAM 15 BALANCED FOR THE MAXI{MUM POWER
AVERAGE DATLY FLOW CONDITION ONLY.
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