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. INSTRUCTIONS FOR ADDING REVISION 12
TO THE MIDLAND PLANT
ENVIRONMENTAL REPORT

This Revision 12 to the Environmental Report (ER) of the Midland Plant
consists of pages that are to be inserted into your copy of the ER.
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MIDLAND 1&2-ER(OLS)

1 PURPOSE OF THE FACILITY AND ASSOCIATED TRANSMISSION

1.1 SYSTEM DEMAND AND RELIABILITY

In 1975, Consumers Power Company served 22.1 billion kWh to approximately 1.2
million electric customers in the Lower Peninsula of Michigan. 3y 1984, when
Midland Units 1 and 2 are expected to be in service, Consumers Power estimates
that it will have 1.4 million electric customers on its system and that they

will use 30.1 billion kWh.

Consumers Power is interconnected with several utility systems within the
State of Michigan as well as in neighboring states and the Province of
Ontario, Canada. The operation of its system is closely coordinated with that
of The Detroit Edison Company. In addition, it exchanges generation planning
data with Detroit Edison. Consumers Power, Detroit Edison and other systems
from several states are members of the East Central Area Reliability Agreement
group (ECAR). The purpose of ECAR is to further augment the reliability of
its member systems' bulk power supply through cocrdination of generation and

transmission planning and operation.

1.1.0 Consumr 's Power Company Energy Conservation Program

Consumers Power (ompany has been involved in diverse activities relating to
energy conservation. These activities include both extensive work with
customers as well as internal actions. The Company has been and is involved
in many research activities and rate studies. Details of these activities

follow.
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1.1.0.1 Elimination of Sales Promotion Practices

In October 1970, the Company discontinued all efforts related to promotion of
sales of electric energy. The Company also discontinued the merchandising of

appliances ow December 31, 1972.

1.1.0.2 Promotion of Conservation of Electric Energy

The Company has strongly encouraged builders and customers to install
substantial ceiling, wall and floor or slab iusulation as well as storm
windows and storm doors in electric-heated dwellings. The Michigan Public
Service Commission (MPSC) has determined the Company's insulation program for

residential gas customers co be the most cost efficient in the State. As of

12| December 1980, over 197,000 homes have had insulation installed since the

7] inception of the program in November 1973. In Case U-5331 dated July 31,

1978, the MPSC established minimum insulation staudards required of new
customers to qualify for electric space heating service. They include R-35 in

ceilings, R-11 in sidewalls, R-19 in floors above unheated areas, and R-11 in

11

basement walls if used as li..ug area.

The Company presently has before the MPSC an Expanded Gas Conservation Program
that would provide interest free financing to eligible customers who wish to
install ceiling insulation. This program, when approved, is expected to
significantly increase the number of dwellings irsulated. Adding insulation

to gas heated homes reduces the need for electric energy to operate heat

2

ltyste- auxiliaries such ar “an motors or pumps.

A Thermoscan flyover program was held in Jackson, Michigan in spring 1977.
This program demonstrates the relative heat loss by building coloration on an
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aerial photograph. The photo was publicized in the media and displaved at the
Jackson County Fair and Company offices to acquaint Jackson residents with

their relative insulation needs.

Company personnel work with "Community Action" agency programs on home
insulation for the poor and elderly and similar energy conservation problems

of these people.

The Company’'s Energy Management Services Department, which currently includes
approximately 160 energy management consultants and additional General Office
specialists, has assisted customers in energy conservation practices. In June
1977, a separate section was created in the General Office Energy Management
Services Department which has complete responsibility for energy conservation.
Customer assistance has included meetings with residential customers on
efficient use of appliances, in-piant visits with commercial and industrial
customers, participation in a State-wide and Regional Energy Conservation
Expositions, and dis.ribution of a quarterly "Energy Newslatter" to a wide
variety of commercial and industrial customers as well as architects and
engineers. In 1976, the Company began publishing a quarterly newsletter
designed specifically for builders. It provides timely information on energy
supply, application and conservation of interest to residential homebuilders,
land developers and other related businesses such as banking and lending

instituticns and building material suppliers.

To assist in providing customers with information on energy conservation, the
Company has developed and made available a wide variety of brochures including

the following:
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A Home Insulation Service Program

Why Insulate?

Saving Energy Is A Family Affair

The Electric Heat Pump

Selection and Use of Fireplaces and Woodburning Stoves
Solar Energy

Energy Use and i “ers Guide Room Air Conditioner
Energy Use and Buyers Guide Water Heaters

Energy Use and Buyers Guide Dishwasher

Energy Use and Buyers Guide Ranges

Energy Use and Buyers Guide Refrigerators & Freezers
Building Energy Efficient Homes

Saving Energy and Keeping Cool

How To Prepare Your Home For The Coming Heating Season

Since 1973 approximately 4,500,M00 brochures have been distributed.

In November 1978, the Company implemented a $500,000 Residential Electric
Customer Information Program. Initially, this program included mailing
conservation information to customers along with their bills for electric
service. The first of four mailings scheduled for 1979 was completed in
February in which 1,150,000 copies of the book.et, "Saving Energy Is A Family
Affair," were mailed. Three additional mailings in 1979 covered air

conditioning, preparation for the heating season and the National Energy Watch

| Program. Also, as a part of this program, the Cir.any has appointed a solar

energy specialist in each of its operating regions to offer advice and

assistance toc customers on all forms of solar energy.
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In 1980, the direction of the program changed to include the establishment of
a Residential Energy Advisor in each electric Region. The advisors will pre-
sent energy conservation programs, answer customers' inquiries and otherwise
participate in energy conservation activities within the Regiuns. Plans are
being finalized for completion in 1981 of an Energy Van to be used to visually

convey conservation ideas and information to the public.

In August 1980, audiovisual centers were installed in 12 customer contact
areas. These centers convey conservaiLion informacion to customers on a

variety of ways to consa2rve energy in the home.

To further promote conservation, in 1978 the Company participated in the
National Energy Watch Program which is carried out in conjunction with the
Edison Electric Institute. ihe bawic concept of this program is to publicly
recognize energy efficient homes in order to encourage both builders and
owners of existing homes to bring their dwellings up to desired energy
efficiency standards. As stated, one mailing in 1979 promoted participation

in this program.

In 1980, the Company increased ics staff to begin the planning and imple-
mentation of the Residential (onservation Service Program (RCS) which was
initially expected to be approved by September 1980. DOE apprcval of the
program was delayed o December 26, 1980 and the MPSC issued its imple-

t “ntation order December 30, 1980. Planning is essentially complete with

| implementation now scheduled for May 1, 198). This program provides home

energy audits, arrangement services, post-installation inspections and

conciliation services to all residential customers. The RCS Program will
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promote 23 conservation measures and 10 conservation practices that

residential customers can implement to reduce energy use.

In December 1980, the Company implemented a pilot energy audit pcogram directed
to lcw-income high-energy-user residantial customers. Initially, appiox-
imately 5,000 customers were targeted to receive a special mailing offering a
free home energy audit and other assistance in reducing energy use and costs.
An extension of this pil?t project was implemented in the City of Flint where
the Company is offering to install ceiling insulation and furnace retrofits in
500 eligible customers' homes at no cost to the homeowners. This program will
assist the Company in evaluating the effectiveness of such measures and will

also provide needed experience for later implementation of the RCS Progiam.

On May 28, 1981 the Company filed with the MPSC for approval of an Expanded
Conservation OJutreach Program. This program would be extended to eligible
low-income customers throughout the Company's service area. It would also be
extended to electric customers using other than natural gas from another
utility for heating. It would become available to both owners and renters.
It is estimated that 25,000 homes would be retrofitted uader this program.
MPSC approval is expected with Program tentatively scheduled for implementa-

tion July 1, 1981.

In addition, energy conservation is promoted through newspapers, radio and
television. A column is now offered to weekly newspapers called "Crossways"

and discusses efficient use of energy and related issues.
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Efforts vo conserve energy in Company buildings show 29.4% savings in electric
energy ana 29.7% in gas energy in the first year of that program following the

1973 oil em argo. This comservation program is a continuing activity.

In 1976, the Company implemented a program for the conversion of its
incandescent streetlighting to more efficient light sources. The Company
offers incentives to its ;treetlighting customers to cop'art incandescent
luminaires to the more efficient mercury vapor and high pressure sodium types.
High pressure sodium units are now a standard for new installations with
mercury vapor available on request New installations of incandescent

streetlighting are no longer allowed. High pressure sodium units offer an
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energy savings of about 80 percent over incandescents. Mercury vapor
luminaires cut energy use about 60 percent when compared to incandescents.
Total incandescent uanits at the beginning of 1977 numbered nearly 45,000. As
a result of the conversion program this number has been reduced by one-half.

Total kWh sales for streetlighting peaked in 1977 at 166,653,000 kWh. In

! 1979, streetlighting sales were 160,828,000 kWh even though the total number

of luminaires on the Company's system grew from 124,072 to 130,665. The
Company encourages its customers to use more efficient lighting types in

streetlighting applications.

As part of its ccnservation efforts the Company tests new products to
determine their potential to help conserve energy. In 1979 and 1980 the
Company tested the heat pump water heater, NASA motor controller and
hydrotherm pulse combustion “oilers. As a result the Company recommends to
its customers the replacement of electiic resistance water heaters with the

heat pump water heater to reduc+ energy requirements by up to 50%.

As stated in Section 1.1.1.2, Consumers Power has factored its energy
conservation experience into its forecasts as well as further energy

‘mservation savings which it anticipates.

1.1.0.3 Energy Conservation Studies

The Company was one of 12 utility companies in the nation that participated in
a national heat pump study sponsored by Electric Power Research Institute a
the Association of Edison Illuminating Companies. The Company had 10
customers with heat pumps extensively submetered to assess the costs and

benefits of the heat p.ump as compared with alternative heating and
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air-conditioning systems. Results showed the operating costs of heat pumps in

the Company test to bhe approximately 30% more efficient than comparable
resistance electric heating. The national study showed better results in

warmer climates, which was expected.

1.1.0.4 Measuring the Effect of Energy Conservation

Measurements have been made on an annual basis of samples of residential space
heating customers concerning their energy conservation efforts sincé November
1973. Electric and gas residential space heating customers continue to

exhibit conservation efforts since the first few months following the Arab oil

embargo, but not at the same level experienced in the winter of 1973-1974.

A special study among industrial customers, nrdered by the MPSC in Case
U-4576, was made to detarmine the potential for reduced customer usage. Many ‘
had effected some conservatior prior to the survey in early 1976, all of which

has been reflected in the Company's Long-Range Forecast.

1.1.0.. Conservation Efforts Through Rate Design

The Company in recent years has been ordered by the Commission to institute a

flat-type rate for residential customers (November 1973) and for small

commercial and industrial customers (January 1975). In April 1976, the MPSC

ordered inverted rates for residential customers - "cept residential electric

heat during the heating season. The effects of this rate on customer usage

were studied. To measure the effect of the inverted rate design, customer

usage patterns were studied following both the 1975 rate increase when a flat-

type rate was applied before and after the rate increase, and the 197¢ rate

increase when the flat-type rate was succeeded by the inverced rate. After ‘
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both rate increases, usage patterns declined slightly, but the results did not
indicate that the decrease following the imposition of the inverted rate was
any more significant than the decrease following the rate increase with no

change in rate design.

The inverted rate concept may influence the residential customer to reduce his
energy consumption level, but it probably will have little or no effect on
system demand on the day of the summer system peak demand. In June 1980, the
Governor signed into effect a bill which mandates the MPSC to implement a
lifeline rate within one year for residential customers. While the stated
purpose of this bill is to "provide for an adequate amount of electricity for
basic household needs at a lower cost” and to "provide an economic incentive
to conserve energy resources,’ it remains to be seen whether these objectives

will be met.

Time-of-day rates have been offered for jecars to large commercial and
industrial customers by disregarding off-peak demands in the determination of
the on-peak billing demand. Of the approximately 1,600 customers eligible for
this rate, only 11 customers have consciously shifted some load to off-peak
periods, accounting for a reduction of some 100,000 kW in demand, which is
already reflected in system demand. Based on a survey conducted by Consumers
Power in early 1976 (and discussed in Section 1.1.0.4) of its large primary
sommercial and industrial customers, many of them indicated that there was
little likelihood that they would shift load from peak load periods. With the
cost of electric energy generally being less than 5% of their total product or
operating cost, there is little incentive to make the changes necessary to

shift load.
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Consumers Power Company's annual load factor is among the highest of utility
companies in the country. In addition, the Ludington Pumped Storage Plant

2| provides a further improvement to the Company's load profile so that the
benefits of shifting load from on-peak tu off-peak may be substantially less
for Consumers Power Company compared with other, more typical utility

companies without pumped storage facilities.

i1 | In April 1976, the MPSC ordered time-of-day energy pricing for the energy
purchases of the primary commercial and industrial customers. The Company
attempted to determine the impact of this rate on the affected customers.
While modest improvements occurred in load factor and percent on-peak
consumption, there were so many other factors impinging on customers affected

2 | by this rate that ascribing this improvement to the introduction of time-of-

day rates is of doubtful validity. In comparing the periods before and after
implementation of time-of-day rates, it should be noted that the on-peak
period covers a different number of hours and some differences in time periods
during the day. In addition, economi: conditions improved from one period to
the next and the energy cost differential amounted to only 0.2 cent/kwh.

In August 1980, the Commission established a three-part energy charge: on-
peak, intermediate-peak and off-peak. The differential between the on-peak

12

and off-peak is 0.7C/kWh and the differential between the on-peak and

intermediate-peak is 0.4¢/kWh.

11 | In April 1977, the MPSC approved an extensive experimental program for
2 tnoasuring residential and small commercial and industrial customers' responses
12 ito time-of-day pricing proposed by the Company. This program involved

2 lapptoxxmatcly 210 residential customers and 265 small commercial and
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industrial customers and covered a 24-month period. During

customers were actually be billed on the special time-of-day rates.
included a subsample of large use farm customers and the installation and
testing of electric storage heat concepts in eight residential dwellings.
the conclusion of these studies the sample customers' usage patterns were
compared with those of a control group billed on the standard rates.
provided some insight into how sensitive customers are to altering their
current pattern of electric usage for the purpose of saving on

bill. Tr’'> test program and the controlled load experiment

[ cost some $1,200,000 to complete. The Company will be submitting evidence and

testimony concerning the cost effectiveness of time-of-day rates for
residential and small commercial customers ir the next filed rate case as

| mandated ir the MPSC Order in Case U-6490 issued May 2, 198

Incorporated in the above program was a controlled lcad experiment.
involves an on-line experiment for controlling customer loads dur
system electric demand. The experiment, conducted in the Jackson
demonstrated that water heating loads can be controlled for up

without customer dissatisfaction. The payback load is approximately

load reduction. Average diversified water heatis
W during peak hours. The use of

air conditioning and space heating did not result

reductions due to the cyclic nature of these loads.

reductions in large commercial air-conditi

outdoor temperatures exceed 76 degrees

evidence and testimony

conditioning and water hea s f 1 and commerci

EVISION - JUNE 1981




11

MIDLAND 1&2-ER(OLS)

customers in the next filed rate case as mandated in MPSC Order in Case U-6490

issued May 2, 1980.

The MPSC ordered the Company and Detroit Edison as follows (Cases U-4576 and

U-4570, respectively;:
Residential loads shall be analyzed with respect to price elasticity on
average for applicants' service area. The analysis shall consider
breakdowns for loads of less than 500 kWh per month, for loads of 500 to
1,000 kWh per month, and for loads in excess of 1,000 kWh per month. In
addition, interstate comparisons of residential loads at different price
levels shall be submitted.

The two companies hired Economic Analysts, a division of Equitable

Environmental Health, Inc from Park Ridge, Illinois as consultants.

There have been many studies in the past 15 to 20 years to determine the

numerical magnitude of the elasticity coefficients. These studies have

12| resulted in a variety or short-run and long-run elas'ic.ties. There are

2

i
|

numerous problems in applying the results of these stidies to current
conditions and to the Consumers Power system. [he primary problems are:
first, it is questionable to use aggregate data covering many utility areas,
rather than specific systems; seccid, that the data included and the resulting
elasticities were measured during pericds »f declining energy prices and thus
indicated the amount of increase in energy consumption p:r decrease in price,
there being inadequate evidence to establish that once the customer's usage
pattern has been set at a higher level, he would decrease consumption due to
higher energy prices at the same rate at which consumption was increased;
third, that elasticities have not been developed for customers at difrering

levels of electricity consumption; and finally, questions of how to measure

the price variable.
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[ The findings of the consultant, while developing short-run price coe

which were in close agreement for the two companies and in the general range

of values found in other studies, could not / these nrice coefficients
| were true measures of price elasticity. Because of the declining block rate
structure and little variation in price during the period under study, the

(9

consultants could not establish a measure of price elasticity.

Marginal Cost Pricing attempts to provide the customer
regaraing his cost of the next unit of energy purchased.
would reflect the utility's cost of adding a new generating facil

|8

purchasing high-cost power. One of the many problems is that ut
governed by historical revenue constraints and once marginal cost

| scaled back to fit this constraint, the resulting rate 7 I i at

| marginal costs. The MPSC, in Order U-4840, stated that this method of pricing

..in a practical sense can accomplish little more in the way of providing
correct price signals to the consumer than the current revenue requirement
| method."

Those advocates of marginal cost pricing anticipate tha

th
with the higher marginal costs may reduce thei: energy consum
on summer system peak demand days, which generally occur
weekday of the summer, customers are likely to

other cooling loads with 1li gard he price. ! Jompany wil
probability experience what are commonly ferred to as needle peaks” th
would be essentially of the same magnitude as peaks created under cor

nventional

embedded cost ratemaking philosophy
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In December 1974, the National Association of Regulatory Utility Commissioners
(NARUC) at its annual convention passed Resolution 9 which called for the
Edison Electric Institute (EEI) and the Electric Power lesearch Institute
(EPRI) to conduct a joint study "of the technology and cost of time-of-day
metering and electronic methods of controlling peak-period usage of
electricity and also a study of the feasibility ard cost of shifting various

types of usage from peak to off-peak periods."”

The first phase of this project was funded by EPRI at approximately $1,000,000
and was directed by the Project Committee through a full-time executive
director. The study representation came from investor-owned utilities,
American Public Power Association, National Rural Electric Cooperative
Association, National Association of Regulatory Utility Commissioners -nd

others.

All of the task force findings have been published and a summary report was
issued in early November 1977. There were four recommendations for the future
as follows, with certain members of the Project Committee éxhibitfng

disagreement in general and specific disagreement with Item d:
(a) Additional research is needed.

(b) Regulators and utility managers should evaluate the cost-

effectiveness of time-differentiated rates and load controls.

(c) When an evalr .ion shows that benefits exceed costs, load management

strategies normally should be implemented gradually.
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Most of the Project Committee rejected Item d on

in the report did not support the recommendation.

A secon se of the study calling f mor
As d pha of th tudy ca g for a e
phases of the issues has been completed and while no add

have been drawn, many of the issues being studied 2 man i by

National Energy Act and more specifically PURPA (Public U Regulatory

Policies Act). This legislation, passed in November 1978, covered
electric utility with retail sales in excess of 500 million

stipulated that each utility should study and/or implement

standards. These were:

Cost of service based rates
Prohibition of declining block r
Implement time-of-day rates where cost

seasonal rates where cost
Implement

Implement

Implement

hearing that should not be.

ratemaking stan
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information termination of service and advertising. While Michigan and
Consumers Power Company are already essentially in compliance with each of
these standards it will remain to be seen what transpires as a result of the

state ordered generic hearings dealing with each of tliese standards.

| Customer reaction to cha:.ges in design of rates as well as changes in levels

of rates is an extremely complex subject and cannot be simplistically
resolved. Civen a residential customer's mix of appliances, it is difficult
to change his patterns of use unless he perceives significant benefits. An
annual study at Consumers Power shows the average residential nonelectric
heating customer is currently using only 1.42 percent of his effective buying
income for his annual electricity purchases. This ratio has varied since 1961

from a low of 1.14 percent in 1968 and 1972 to a high of 1.55 percent in ’961.

This weans that electricity is not a major cost item in his budget nor has it
increased significantly in relationship to his effective buying income over

the past 18 years.

The Company's study of time-of-day rates, which has just been completed,
should show the customer's propensity to voluntarily defer use of a portion of
his electric consumption to an off-peak period. However, there are many who
view with scepticism the ability of a customer to voluntarily defer loads such
as air conditioning, cooking, television, lighting and water heating. That
customer may defer scme loads or may reduce his level of use but either of
these actions may have little or no effect on his use of electricity at the

time of the utility system peak demand.
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f1.1.0.6 Implications of Energy Conservation for Consumers Power Load Forecast

Consumers Power nas been involved in many projects, which are discussed above,
to encourage energy conservation among its customers. Beginning in 1973,
there has been evidence that customers are responding to such programs. The
effect of those efforts has been incorporated in the Company's current long-
range forecast. Additional rate design incentives to conserve energy and
reduce peak loads have also been instituted during this period, including the
flat-rate concept for small commercial and industrial customers, time-of-day
pricing for residential space heating, large farms and large commercial and
industrial customers and, more receutly, an inverted rate structure for
residential customers. Significant increases in overall rate levels have alsc
occurred during this period. Such stimuli have modified the increase in

consumption levels which has been reflected in the Company's forec.sts.

Only through radical inc-eases in rate levels, along with the application of
radically new rate structures which dcamatically change historical price/usage
relationships, are further significant changes in usage patterns likely to
occur. The Michigan Public Service Commission is unlikely to permit radical
price increases and its ¢ 'ncern with the effect that radical changes in rate
structures may have on the economy of the State, particularly its concern that
industry could be driven out of Michigan, will in all ' ikelihood cause it to
take a cautious and moderate approach toward such changes. Copnsequently,
Consumers Power believes that consumption patterns are very unlikely to

deviate substantially from those currently projected and reflected in its

forecasts for the period through the early 1980s.
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Load Characteristics

Load Analysis

Historical peak load data and forecasted peak loads are listed in Table 1.1-1
for the years 1966 through 1995. Data are shown for Consumers alone,

combined with Detroit Edisc~ and for ECAR. Table 1.1-2 lists

iprOJe(:ted energy requirements for the same period.

| Figure 1.1-1 shows Consumers Power's load duration curve for the year 1978.
Current peak demand and energy forecasts support the extension of this data to

1983 and 1984 conditions withcut significant modification.

1.1.1.2 Demand Projections

The projections of peak demand and energy r
1.1-1 and 1.1-2 are based upon forecasted energy sales
1.1-3 lists historical and projected sales to ultimate customers for the

period 1966 through 1995.

Consumers Power Company Forecas : licy and Procedures

The official forecasts of both future energy sales and peak demand for

Consumers Power Company are approved and issued by the Energy Forecast

e

Executive Review Commi 2 (EFERC [he membership he committee

o 7
|

the Company CEO as committee chairman and several other Company

e members. : prove )recasts | :h n budget
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preparation and other planning activities are updated annually and on interim
bases as required. The data are documented and distributed by means of a
forec.ist Jata book and recorded in the minutes of the EFERC meetings. Any
Company document or study utilizing future projections of energy sales or
demand should reference the forecast currently in effect or should explicitly

state that the official forecast was not utilized and what assumptions were.

The Company 's current sales projections were developed in two separate
departments using different though similar methodclogies. Each is developed
by major class of service and is in part the result of applying regression
equations to forecasted economic and other factors which have been important
in explaining historical levels of customer consumption. Some differences,
however, do exist in methodology and the resulting projections due to a
difference in purpose. Since the short-range forecast is to be used as a
basis for the Company'§ planning of specific years, it reflects the most
accurate monthly forecast available for these years. The long-range forecast
consists of annual projections which are to be used as a strategic planning
tool and as such reflects the most likely levels of consumption over a period

of several years as a whole.

1.1.1.2.1.1 Short-Range Forecast

Briefly, the short-range projections are developed through the use of a
recursive multi-equation model which incorporates a forecast of economic
activity, as well as other variables such as price per kWh to ti.- customer and
weather indicators, with results from direct customer contacts. Normally this
forecast is approvel in August of each year extending out 29 months to the end
of the planning year.
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Projections shown cn Table 1.1-3 reflect the current short-range forecast for

the current and following years and the long range thereafter.

Since this report is most concerned with years beyond which the short-range
forecast has been developed, the remaining discussion in this section focuses

on the long-range methodology.

1.1.1.2.1.2 Long-Term Sales Forecast

The long-term forecast currently extends 15 years into the future on an
official basis for the projections of electric and gas energy sales and
electric peak demand. This forecast is extended further on an unofficial

basis in order to support certain very long-range planning activities.

The long-term forecast is constructed by identifying the factors which
determine “he major trends in average, annual growth rate. These trends may
be expressed over intervals of 5, 10, or 15 years depending on the assessment
of major variations in future conditions. By employing a general trending
approach, the long-term forecast does not include yearly fluctuations due to
business cycle effects. In addition, since the time increment of the long-
term forecast is years, no seasonal weather variations are included. The
long-term forecast takes as its point of departure the Company's current send-
out and demand data at the time the forecast is prepared and, therefore, there
will be some overlap with the short-term forecast. Since each forecast has
its own specific uses and techniques, the separate results for the overlap
period are not expected to be identical. However, the comparison of this
common data can be used as a rough, independent cross-check of consistency

between the two forecast methodologies.
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Preparation of the long-term forecast is the responsibility of the Corporate
Planning Department which obtains inputs and specific analyses from various
sources within and outside the Company as required. For example, projections
of future system load factcers are supplied by the Energy Control Department
anc general economic forecas.s are provided by the Economic and Financial
Planning Department. The long-term forecast is reviewed by the EFIR(L in
January in order to provide a current long-term forecast for the initiation of

the Company's yearly long-term planning update.

The EFERC has reviewed and approved a revised long-term forecast of electric
energy sales and peak demand as of October i980. This update supersedes the
previous lcag-term forecast approved by the EFERC in December of 1979. The
new forecast projects a 1979-1995 average annual compound rate of growth (AAR)

of 2.8%.

Peak demand for the yvears 1980 through 1995 was calculated assuming a load

factor of 68.5% and a system efficiency of 91.5%.

A range of uncertainties was developed for the new forecast. Expressed as a

11! percentage of the 1979 sales, the high range (having a 15% probability of

12

occurrence) shows a 115% increase by 1995, while the low range (also having a
15% probability of occurrence) exhibits no growth from current levels over the
same period. The expected value for 1995, which has a 70% probability of

occurrence, was projected to increase by 56% from the 1979 level.

The forecast represents a downward revision from histeric growth rates. It
was prepared by combining regression analysis of the past sales data with
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specific investigations of certain "forward looking" items which were
identified as likely to influence future sales. The future state of the
economy was the most important determinant of future energy salcs, but
considerable impact was exerted by the projected price of energy and the

multiple factors predicted to be the outcome of the National Energy Policy.

Interim Analysses

Because of the year-long interval between revisions of the Company's
forecasts, events will occur in the interim which have a potential impact on
the forecast. Necessarily, various departments within the Company will
undertake analyses of these events. These analyses are not published as new
forecasts but only as situatioas which could potentially change the Company's
forecasts. All such information is available to the mewbers of the EFERC and
to the departménts having the responsibility for preparing *'e forecasts. If
in the opinion of the EFERC or other members of the Company's top management
the new developments are of a sufficient significance, a new forecast may be
undertaken immediately. If not, the information from these interim analyses

is retained for inclusion in the next annual forecast update.

1.1.1.2.2 Sales Forecast Methodology

The current sales forecast was developed utilizing a methodology which
combines regression analysis with specific investigations of factors which
could influence future sales but are not present in the past data. The
independent variables iu the regression analysis wer2, in large measure,
economic variables which were projected by the use of 31 separate economic
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forecast. The forecast was also characterized by preparing a separate
forecast for each sales category and, where appropriate, breaking down certain
of the more important categories into more detail. Where possible, data from
direct customer contact was employed. An uncertainty range for the forecast
was built up by developing the uncertainties associated with the individual
forecast components. This was done by means of encoding techniques which were
used to develop subjective probabilities from the various contributors to the

forecast. .

The starting point of the October 1980 forecast was a detailed regression

[ analysis which attempts to capture the significant causal factors from the
past 10-15 years of electric sales data. Many possible independent variables
and model forms were tested until the final models, as presented in Table

1.1-4, were selected based on statistical evaluation and inspection for

logical consistency. The independent variables in the various models are
generally comprised of economic parameters and the price of energy. The
projections of the economic parameters were obtained from a national economic
forecast which was, in large part, based on the econometric models utilized by
Data Resources Incorporated (DRI), one of the major national economic
consulting firms. The use of national economic projections instead of local
data was selected for three reasons. First, the Michigan economy, which
includes the economy of Consumers Power Company's service area, is highly
influenced by the automotive industry and has historically followed national
trends. Secondly, there is currently no long-term "botto. up" projection of
the Michigan economy available. There are some generalized regional models
based on adjusted national trends, but this is essentially what the regression

analysis achieves. Third, the quality cf historic national economic data is
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much bettar than the quality and consistency of local economic data. The
projections for the cost of electricity and gas for use in the regression
models were developed from the l5-year corporate planning analysis prepared in

1979 using the Consumers Power Company planning model.

The impact of future factors or "forward-looking" items was developed £-
individuil analyses which were directly applied as adjustments to the
regression model results. Because of the overlapping of many of the factors
relating to the general categories of conservation and the ’Jational Energy
Policy, care was taken to avoid, to the extent possible, double counting of
the same effect. Specific investigations or factors were developed for
appliance efficiency improvements, cogeneration, industrial and commercial
conservation and conversions to alternate fuels, electric vehicles and solar

energy utilization.

Where possible, the forecast employed data directly obtained from various
customer samples. Included in this category was a major study conducted by
the SRI International (SRI) in 1977 of the energy end use of the Company's
major industrial and commercial customers. This study resulted in an
assessment by SRI of the potential in these two sales sectors for additional
conservation and conversion to and from alternate energy source- The ma '»r
new finding from the SRI study in relation to electric sales is that there is
only a modest potential in the next 10 yecrs for switching from gas or other
fossil fuels into electricity. An in-house update of this SRI study was
conducted in 1979 and is also used in the forecast. In addition, there were
several direct interviews by Consumers Power Company persor 21 with our

customers or other Michigan sources in regard to various aspects of the
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2' forecast. These included discussions with Dow on their electricity usage

I projections, General Motors on their economic and sales forecasts and views on
11

| electric vehicles, DRI on their economic forecast, various sotrces (GM, Ford,
2! EPRI and DOE) on the general status of electric vehicles, a major heating
ll] equipment distributor on market projections for the heat pump, and several
industrial customers on their cogeneration potential.
The range of uncertainty developed as part of the forecast utilized the
technique of probability encoding. In thi; method the information source or
knowledgeable ¢ rson is interviewed about possible swings in the future value
2 | of the variable under study. The result of the interview is a cumulative
probability distribution for that variable. With similar information for the
major forec- -t inputs, the data can be statistically combined and a

. probability range established for the dependent variable, ie, the sales

forecast.

11

The results are discussed in the following sections:

2 | Residential Sales

The forecast of residential sales is divided into two parts: Residcatial

space heating sales and residential domestic sales. A regression model was
used to forecast residential customers. Residential space heating average
12

usage per customer and residential domestic average usage per customer were

projected through end-use analysis.
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11 IA relatively significant downward adjustment in average usage results from the
7 |projoction of improvements in apyliance efficiency. Based on the National

2 | Energy Act, mandatory appliance efficiency standards will be implemented and
11 llro assumed to be in effect starting in the mid-1980s. Calculations were made
based on predictions of what the improvements in efficiency would be,

2 |projezted appliance saturations, and a calculation of the percentage
penetration each year into the general appliance population by the new, more

efficient appliances.
12

12

11

The expected value for the growth in residential sales for the 1979-1995 time
12
frame is 2.8% per year in the current forecast. This is a considerable

reduction from pre-embargo trends in this sales sector and reflects the

7 |downward pressure from increasing energy costs, improvements in appliance
2 |efficiency, general conservation in domestic usage, improvements in space-
heating efficiency due to the heat pump, and the impacts of solar energy and

11
the electric vehicle.
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Commercial Sales

The approach used to project commercial sales was to establish a base forecast
2 |using a regression model (refer to Table 1.1-4) and to apply analyses of the

potential impact of specific "forward-looking" items to th.is base forecast.

12

The regression models, economic forecast and the Company's projections of
2| future electric and gas prices result in a growth rate in commercial sales of

12 | 3.5%/year between 1979-1995.

11

Indus-rial Sales

2 | The approach used to project future industrial sales was to develop a

regression model base forecast (refer to Table 1.1-4) and then to modify the

2 | base forecast for specific forward-looking items. Separate regression models
7! were develcped for both GM sales and for industrial sales to other than Dow

2| and GM. Sales to Dow were forecast by direct consultation with Dow.

The expected value of 1995 sales forecast for industrial sales, combining the
12| regression model results with forward-looking items, translates tu a 2.5% AAR

for the 1979-1995 time frame.
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2 IOthcr Sales

12’ Streetlighting - The October 1980 forecast of streetlighting sales was
2 Id.v.lopod based on the current program to convert the existing incandescent
7 |¢nd fluorescent luminaires to high-pressure sodium. This results in declining

lzl annual sales, evea though the total system luminaires are assumed to increase.

12| Sales to Other Utilities - Sales to other utilities are projected to grow at

11| about the same rate as Consumers Power Company sales through 1982. Beyond
2 | 1982, an AAR of about 75% of the Consumers Power rate is assumed to reflect
2 | the possible construction of generating facilities by groups of our wholesale

7 | customers.

2 | Interdepartmental - Interdepartmental sales are assumed to hold constant at

12| about 70 million kWh level for all years after 1982.

1.1.1.2.3 Generation Requirements and Peak Load Projections

1
| Consumers Power's peak load projections are developed from its sales

} forecasts. Since the sales forecasts measure energy requirements at the point
i of sale and energy losses take place between the generation facilities and the

2 | point of sale, the sales forecasts must be divided by an efficiency factor to
| determine the amount of generation necessary to meet che sales forecasts. The
} efficiency factor is a ratio of sales to generation calculated on the basis of
| historical trends, modified to reflect known or expected factors that will

influence efficiency. Application of the efficiency factor results in an ‘
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estimate of the total generation requirement in kWh necessary to meet the

ennual sales forecast. The expected peak locad is calculated by dividing the
¢verage demand (ie, the total generation requirement divided by the hours in
the year) by the estimated annual load factor for the year. The arnual load

factor is a ratio of average demand to peak demand.

Annual load factors are developed from historical relationships of load
factors based on summer maximum demands and winter maximum demands. In
projecting future load factors, consideration is given to the impact of such
things as energy comservation, pricing of energy, availability of gas with the
resultant effect on the use of electricity for heating, load management and
general economic conditions. Since some of these factors tend to improve load
factor and others tend to decrease load factor, the load factor for future
years has been projected at a constant 68.5%, realizing that in any given year
the actual load factor can deviate from the projected load factor in either

direction.

Monthly Peak Loads

Table 1.1-5 lists Consumers Power's actual monthly peak load data through the
most recent month for which data are available. Table 1.1-6 lists forecast
monthly peak loads for the sane period and the percentage deviation of the
forecasted load from actual. Tables 1.1-7 and 1.1-8 list similar data on

monthly energy sales for the same period.
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Response to FPC Order 496

Consumers Power's response to FPC Order 496 is included as Exhibit B to the

Environmental Report Supplement.

2 1.1.1.3 Power Exchanges

Consumers Power does not include power exchanges with other utilities as a
part of its load. Such exchanges are reflected in the capacity availability

figures and are treated under Section 1.1.2.

1.1.2 System Capacity

Table 1.1-9 summarizes Consumers Power's projected installed capability over
11 |annual peak load for 1971 through 1986. Also shown are the most recently

available data for the combined Consumers Power-Detroit Edison system and for ‘

o

ECAR. Not included in the tables, but an important factor in capability
assessment, are estimated deratings to the capabilities shown due to higher
lcooling medium temperatures in summer. These are listed below for 1983 and

11 {1984 when the Midland units are projecred to be placed in service.

2 | Derating - MW
11 1983 1984

Consumers Power 245 286
12 Consumers Power-Detroit Edison 401 442
23 ECAR 1852 1943

Also shown in Table 1.1-9 are actual and projected capacity sales at time of

peak. Shown separately is the lease of capacity to the Commonwealth Edison .

REVISION 12 - JUNE 1981 1.1-30




MIDLAND 1&2-ER(OLS)

Company from the Ludington Pumped Storage Plant, which is jointly owned by

2 iConlu-ors Power and Detroit Edison. Included in the installed capability
listed is the anticipated net ownership from Consumers Power's Campbell Unit 3

llllnd from Detroit Edison's Enrico Fermi Unit 2. Purchase of portions of these
units is anticipated by rural electric cooperatives and municipal systems
within the State of Michigan. Capacity from these units not immediately

2 {nc.dcd by the purchasing systems is expected to be sold back as unit power and

is also shown. The details of the expectec transactions and purchases are:

4 | Capacity Sold - % of Plant
11| 1981 1982 1983 1984 1985 1986
2 | Cooperatives:
Campbell 3 1.89 1.89 1.89 1.89 1.89 1.89
12 Campbell 3 Sell Back to CP 1.5l 1.32  1.13 .95 .76 .57
E Fermi 2 0 0 20.00 20.720 20.00 20.00
E Fermi Sell Back to DE 0 0 14.46 12.63 10.89  9.06
2 | Municipals:
111 Campbell 3 4.80 4.80 4.80 4.80 4.80  4.80
12 Campbell Sell Back to CP 2.92 2.70 2.3 .37 2 2.7

Table 1.1-10 lists the composition of Consumers Power's generating system for

2 |the initial year reported in Table 1.1-9 (1971). Table 1.1-11 lists changes
in capability, unit additions, and long-term transactions in chronological
11|order through 1986. Data are given for both Consumers Power and Detroit

2 lEdison.

11|The composition of Consumers Power's generating system for 1984, including the

2 lcxpocted range of unit capacity factors, is shown in Table 1.1-12.

)
l
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1.1.3 Reserve Margins

Consumers Power determines installed generating capacity requirements and
2 | reserve margins based on a generation planning reliability design guide which

recognizes that Consumers Power, being a part of the integrated regional

system, will as a minimum plan to install equitable generating capacity such

12| ;hat an average loss of load expectation (LOLE) index of 1 day/10 years is

2 'naintained. Included in these assessments are consideration of peak load
[levelt throughout the year, generating unit maintenance, load forecast

" uncertainty, reductions in unit capacity due to hot weather, statistical

treatment of random unit outages, and mutual assistance within the integrated

regional system.

1.1.3.1 Maintenance

For probal '‘ty assessment purposes, generating unit maintenance is assumed
scheduled so as to leveiize the risk of outage over the entire year. To do
2 | this, scheduled maintenauce on units is preferentially grouped to the extent
possible, in periods of the year when the level of loads is lower (ie, autumn

and spring).

1.1.3.2 Loss of Load Probability Methods

Application of the generation planning reliability design guide requires that
a loss of load probability (LOLP) method be applied to an integrated regional
11| system of companies. The actual determination of the LOLE index for the

integrated system is completed with the use of computer simulations. For the

2 | purposes of this computation, the year is modeled by monthly intervals.

Within each month maintenance is considered constant. Based on projected ’
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generating unit maintenance requirements and peak loads fer each month, a

schedule of unit outages is developed. Then, for each month, a normal

11| capacity outage distribution is determined using standard techniques. The

projected weekday peak loads are convolved with the normal capacity outage

12' distribution to yield a capacity surplus or deficiency and itc corresponding

11

probability of occurrence.

This simulation is [irst performed for a syrtem witn a peak load equal to the
eascern United Stated and Ontario Hydro (called the integrated regional
system) but with a load shape and generating unit characteristics and mix
which is equivalent to the combined systems of the East Central Area
Reliability system and Ontario Hydro. Generation capacity is then adjusted
uﬁtil a 1 day/10 years LOLE is obtained. This simulation indicates the
aggregate generation capacity requirements of the utilities in the eastern
United States and O.tario Hydro. An additiona! simulation is then performed
in order to allocate the capacity requirement to each utility. The philosophy
is that each utility must supply an equitable capacity contribution to the
integrated regional system (IRS). Given any reliability goal for the IRS,

Consumers Power Company should, therefore, receive support (measured by

| negative days) from the IRS members equal to the support received by an

Average integrated Regional System (AIRS). The AIRS for Consumers may be
defined as one whose peak demand is equal to Consumers’' peak demand and whose
load shape and generating uni.s characteristics and mix is equivalent to the
IRS. Consumers Power Company required generating capacity is then determined
by adjusting Consumers Power's reserve to maintain the negative day count of

an AIRS to support the established 1 day/10 years LOLE index.
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2| Consumers Power's generating unit capacities .or purposes of reliability

lli studies are as shown in Table 1.1-9. Unit availability and maintenance

2| projections for the first year of service of Midland units are shown in Table
1.1-13. The monihly load model for Consumers Power. for the same year is shown
in Table 1.1-14. The systems in ECAR are modeled from information taken from
veports e2ntitled "Regior:l Reliability Council Coordinated Bulk Power Supply
Program" ERA-411, April 1, 1980 and "Appraisal of LCAR-WIDE Installed Reserves
for the Period 1979-1988", 79-GRP-57. Ontario Hydru's unit information was
obtained from a report by the Resources Planning Department, System Planning
ar Division of OH entitled "January 1980 Forecast of Reliability lndices For Use

in Corporate Planning Studies".

Results of the analysis ior a AIRS load of 5150 MW appear iu Figure 1.1-2.

This figure presents the relationship between the required negative days for
an AIRS and the supported LOLE index for the IRS. As can be seen, for ar "ILE

index of 1 day/10 vears Consumers Power would be required to install capacity

1o that external support would be requested for no more than 46 days/year.
'iigure 1.1-3 translates this negative day requirement into a capacity
requirement at 23% unit unavailability. The graph indicates that Consumers
Power would require a reserve level - © 25.5% to equitably support an LOLE

index of 1 day/10 years.
12

The above devel!opment is an evaluation of Consumers Power's capacity
contribution in supporting the integrated regional system for one year.
Consumers Power's reliabilirv desigr guide averages these yearly supportive

loss of load expectations over the study period. An average 1 day/10 years

LOLE has been set by Consumers Power as the minimum installed capacity level ‘
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12

to paintain. This level translates to approximately a 23% reserve level over

summer peak load for Conswiers Power under present system characteristics.

Consumers Power has developed its reliability criterion further by addressing
the issue of load forecast uncertainty. Consumers Power Report PKP-80-2

entitled "Reliability Methods Appraisal" develops the reliability measure

‘called "expected supportive LOLE". This measure explicitly accounts fo:r load

‘forecalt uncertainty by evaluating reliability at three load levels each

representing a point on Consumer- Power's load forecast uncertainty
distribution. Studies indicate that a 36 day/year expected supportive LOLE is
equivalent to Consumers Power's reliability design guide of an average of

1 day/10 years LOLE on the integrated regional system.

1.1.3.3 Capacity Support

Whenever capacity is added to a system, the amount of reserves in megawatts
needed to cover outages increases. In terms of percent of peak oad, however,
the generation reserves required remain nearly constant. ™his is due to the

fact that the capacity is not added until i.ad has increased to the point

lliwhere it is needed. The impact of the addition of a generating unit or units

2|

| to a system is always to enhance its reliability.

With respect to its interconnections, Consumers Power's policy is to piouvide

| sufficient transmission capability so that, under credible contingencies, the

| full amount of capacity support needed from outside sources can be imported.
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Reserve Responsibility

ECAR has established the following objectives:

(a) Assure an abundant supply of elect

future needs.

Achieve maximum reliability and continuity of service.

Accomp!ish the first two objectives while protecting and preserving

the environment.

Under the terms of Consumers Power's coordination agreement with Detroit
Edison, Consumers Power is not obligated to maintain a particular resecve
level; instead it has agreed to provide an adequate amount of reserve to meet

N »
DLiLl4iNY

operating reserves. It is Consumers Power's judgment that its reliabil

assessment methodology adequately meets both of these

External Supporting Studies

As stated in Section 1.1.3.4, Consumers Power's coordination agreeme

Detroit Edison does not obligate either party to maintain a particular reserv

level. Therefore, the information requested in Section 1.1.4 is not availabl
on a power pool basis. However, both Consumers Power Company and The

Edison Company 2re members of the East Central Area Relial ity Counci

(ECAR). ECAR's Generation Reserve Panel ) does appraise the ECAR

SUVAT

on a regular basis.

Based on an "Appraisal of ECAR-Wide Installed Reserves

1980-1989", srim Report No 80-3,
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current level of generating unit unavailability of 30 percent, the ECAR system
of companies will operate at an LOLE index of approximately 41 days/year. It
should be noted that this study assumed all units presently scheduled for
operation by 1983 and 1984 to be in service. Delays in the in-service dates

of these units would adversely change the LOLE index.

ECAR's GRP is evaluating a reliability criterion for the combined ECAR system.
However, an official criterion has not been approved. Historically, ECAR has
experienced an average dependence on supplemental capacity reserves of

4 days/year (LOLE).

Based on the report entitled "Appraisal of ECAR-Wide Installed Reserves for
the Period 1980-1989", Report No 80-GRP-57, an ECAR reserve level for a
particular reliability level may be determined based on an isolated ECAR
system at varying generating unit unavailabilities. In order to maintain the
historical LOLE for ECAR (4 days/year) with the recent ECAR generating unit
unavailability of 30 percent, ECAR would require a summer reserve level of 40

percent.
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TABLE 1.1-1
SUMMER AND WINTER PEAK DEMANDS 1966-1995
(MW)
Combined
Consumers Power =

12 I Consumers Power Detroit Edison ECAR (Bulk)
Year Summe r Winter Summe r Winter Summe r Winter

2 | 1966 2,522 2,860 6,530 7,099 - -
1967 2,673 2,941 7,080 7,280 - ”
1968 2,979 3,180 7,E08 7,832 36,877 36,308
1969 3,184 3,377 8,320 8,435 38,586 39,362
1970 3,343 3,458 8,751 8,494 40,676 41,388
1971 3,604 3,711 9,573 9,010 44,251 42,544
1972 3,808 4,080 9,743 9,709 47,155 45,947
1973 4,394 4,105 11,265 9,630 32,512 46,455
1974 4,109 4,033 10,709 9,417 50,362 47,462
1975 4,134 4,194 10,454 10,019 50,840 51,428
1976 4,185 4,282 10,798 10,207 53,703 54,461
1977 4,542 4,281 11,923 10,339 59,476 57,986
1978 4,588 4,436 11,756 10,657 59,038 59,980
1979 4,479 4,343 11,224 10,027 59,008 59,835
1980 4,540 4,310 11,243 9,888 60,638 62,609

12 | 1981 4,400 4,300 11,272 10,337 63,878 66,464
1982 4,490 4,380 11,835 10,709 68,025 69,151
1983 4,950 4,770 12,691 11,331 70,739 71,885
1984 5,200 4,990 13,237 11,725 73,162 74,724
1985 5,440 5,210 13,730 12,108 75,789 77,593
1986 5,580 5,330 14,141 12,404 78,526 80,472
1987 5,740 5,480 14,547 12,721 81,159 83,263
1988 5,910 5,620 15,015 13,047 83,880 86,506
1989 6,080 5,770 15,398 13,331 86,662 89,606
1990 6,250 5,930 15,806 13,647 NA 93,100
1991 6,390 6,050 16,172 13,910 NA 96,300
1992 6,600 6,240 16,591 14,236 NA 100,000
1993 6,840 6,450 17,046 14,588 NA 103,400
1994 7,060 €,640 17,480 14,917 NA 106,900
1995 7,290 6,850 17,923 15,267 NA 110,400
Notes: Data prior to Winter 1980 are actual for Consumers Power and Detroit Edison.

2 l ECAR was organized in January 1967.

ECAR data 1968-1976 based on appendix to report entitled "Load and
l Capacity Appraisal,” ECAR 80-GRP-33 and 33A.

ECAR data 1977-1995 are based on report entitled "Regional Recliability
Council Cocrdinated Bulk Pcwer Supply Program', ERA-411, Volume II,
for vears 1978-1980.

NA = Not Available.
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TABLE 1.1-2
ENERGY REQUIREMENTS 1966-1995
(GWh)
Combined
Consumers Power =
12 |Yeu' Consumers Power Detroit Edison ECAR (Bulk)
1966 15,891 40,595 NA
1967 16,665 42,276 205,679
1968 18,111 46,286 223,567
1969 19,435 49,738 240,049
1970 20,095 31,253 250,863
2 11971 21,509 54,571 263,715
1972 23,330 58,946 285,368
1973 25,212 63,0w, 308,819
1974 24,626 60,620 305,601
1975 24,242 59,316 308,153
1976 25,995 64,041 331,800
1977 26,830 66,066 347,211
1978 27,493 67,423 350,477
1979 27,906 67,499 359,710
1980 26,897 64,028 363,600
1981 26,384 65,040 384,700
1982 26,949 67,886 404,900
1983 29,680 72,525 420,900
1984 31,180 75,455 436,800
1985 32,640 78,134 453,300
12
1986 33,480 80,284 469,500
1987 33,450 81,440 485,700
1988 35,450 84,878 503,300
1989 36,460 86,917 520,100
1990 37,530 89,133 NA
1991 38,360 91,054 NA
1992 39,630 93,333 NA
1993 41,020 95,760 NA
1994 42,340 98,114 NA
1995 43,750 100,548 NA

11 Notes: Data prior to Winter 1980 are actual for Consumers Power and Detroit
Edison.

ECAR data 1977-1995 are based on report entitled "Regional Reliability
12 Council Coordinated Bulk Power Supply Progzram", ERA-411, Volume ..,
for years 1978-1980.

g | NA = Not Available.
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TABLE 1.1-3

MAIN SYSTEM ENERGY SALES 1966-1995

Year

1966
1967
1968
1969
1970

1971
1972
1973
1974
1975

1976
1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989
1990

1991
1992
1993
1994
1995

REVISION 12 - JUNE 1981

CONSUMERS POWER
(GWh)

Annual Sales

15,128
16,029
16,827
17,667
18,154

19,632
<1133
22,995
22,507
22,145

23,722
24,571
25,237
25,707
24,533

24,141
24,659
27,160
28,530
29,870

30,630
31,520
32,440
33,360
34,340

35,100
36,260
37,530
38,740
40,030
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TABLE 1.1-4
KEGRESSION MODELS USED FOR THE 10/80 MAIN SYSTEM ELECTRIC SALES FOREC? 5T

Commercial Sales (CoM)

COM = ~10%6.2 + B195.76 * ln(real disposable income per capita) + 1446 .44 * la(real price of gas) - 1489 89 * In(real price of electricity)
(=25.13) (12.25) (5.123) (-5.911)

= 993.26 * la(lagged real price of electricity) ~ 496.63 * la(2-yr lagged real price of electricity)
(-5.911) (-5.911)

T-stat in parenthesis
1979 model

Ti-e frame 1945-80

R = 9964

DW= 2.1124

Industrial Other Sales (INDO)

INDO = -727.238 + 5.70673 * real GNP - 0.329458 * real price of electricity - 0.219639 * jagged real price of electricity -~ 0.109819 * 2-yr
(-4.888) (39.83) (~5.849) (-5.849) (-5.849)

lagged real price of electricity -50° 28 * 1980 proxy for economic slump in Michigan
. 2.258)

T-stat in garenthesis

1979 model except for proxy
T,-: frame 1963-80

K L9917

1.7691

nu

Liw
GM Sales

Delta GM Sales = 43.8265 * lu(real capital stock of plant & equipment-automotive) + 0.295910 * delta GM auto & truck production - 0.832013 *
(4.883) (12.30) (-3.302)

delta real price of electricity - 334.090 * 1979 proxy for piice effect
(-3.227)

T-.tat in parenthesis

1979 model except ftor proxy
1élt frame 1965-80

K 9519

1.8953

Total Residential Customers (RESC)
Delta RESC = -14909.0 + B0S5 468 * delta CP service territory adult population + 68B10.78 * delta national housing stock + 83.8 .99 * housing
(-3.493) (5.831) (4.073) ('+.800)

demand proxy

T-stat in parenthesis

1979 wmodel

T}" frame 1961-80

R™ = .8152

v = 2.3323

Note: Housing demand proxy = 1 tor 1961-73; 0 for l')llo| alter

‘bllm 12 - JUNE 1981
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. TABLE 1.1-7

ACTUAL MONTHLY MAIN UYSTEM ELECTRIC SALES(‘”

2|
CONSUMERS POWER
(GWh)

Month 1972 1973 1974 1975 1976 1977 1978 1979 1980
11 | January 1891 1885 1886 1971 2099 2122 2245 2141
February 1970 1884 1899 2053 2141 2173 2296 2127
March 1931 1841 1781 1899 1998 2086 2207 2103
April 1859 1819 1814 1881 1939 19¢1 2112 2037
May 1821 1782 1658 1905 1886 1896 2041 1847
June 1849 1801 1774 1886 2016 2033 2104 1870
July 1920 1859 1867 1970 2061 2061 2115 1955
12 |August 1879 1952 1914 1904 2046 2082 2093 2028
. September 2025 1932 1905 2021 2016 2189 2119 2064
October 1774 1900 1895 1800 1916 1999 2095 2039 1997
November 1907 1996 1910 1888 2127 2143 2194 2154 2107
December 1935 1954 1948 1959 2189 2227 2314 2182 2254

. 11 i(a)Sales exclude adjustment for unbilled sales.

REVISION 12 - JUNF 1981
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TABIE 1.1-8

FORECAST OF MONTHLY ELECTRIC SALES AND PERCENT DEVIATION FROM ACTUAL

CONSUMERS POWER

1972 1973 1974 1975 1976 1977 1978 1979 1980
Month  GWh_ % Dev GWh % Dev GWh_ % Dev GWh % Dev GWh % Dev Owh_ % Dev GWh_ % Dev GWh_ % Dev GWh_ % Dev

11} January 1880 (0.6) 2001 6.2 1964 4.1 1963 (0.4) 2044 (2.6) 2105 (0.8) 2175 (3.1) 2232 4.3
February 1959 (0.6) 2082 10.5 2042 7.5 2000 (2.6) 21'6 (1.2) 2186 0 6 2210 (3.8) 2284 1.4
March 1883 (2.5) 2018 9.6 1968 10.5 1930 1.6 2020 1.1 2120 1.6 2130 (3.5) 2198 4.5
April 1868 0.5 1985 9.1 1931 6.4 1916 1.9 2003 3.3 2107 5.8 2094 (0.8) 2164 6.2
May 1797 (1.3) 1925 8.0 1888 13.9 1860 (2.4) 1899 0.7 2003 5.7 2039 (0.1) 2088 13.0
June 1836 (0.7) 1956 8.6 1909 7.6 1889 0.2 1957 (2.9) 2080 2.3 2081 (1.1) 2144 14.7
July 1817 (5.4) 1995 -3 1933 3.5 1937 (1.7) 2003 (2.%) 2105 2.1 2141 5.2 20N BN
August 1887 0.4 2036 4.3 1970 2.9 1926 1.2 197€ (3.4, 2082 0.0 2122 1.4 2191 8.0

121 September 1922 (5.1) 2048 6.0 2027 6.4 1992 (1.4) 2051 1.8 2223 1.5 2190 3.3 2es 9.8
October 1797 k3 1906 0.3 2057 8.6 2022 12.4 1959 2.3 1997 (0.1) 2083 (0.6) 2104 3.2 2192 9.8
November 1825 (4.3) 1951 (2.3) 2106 10.3 2104 11.4 2066 (2.9) 2093 (2.3) 2167 (1.2) 2237 3.9 2233, 6.0
December 1880 (2.9) 2003 2.5 2142 10.0 2123 8.3 2077 (5.1) 2165 (2.8) 2252 (2.7) 230 S.4 2291 1.6

2| Nctes: Positive deviation indicates that forecast was higher than actual.

lZi Monthly gigawatthour forecasts are finalized in August of the preceding year;

subsequent revisions are not reflected.
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TABLE 1.1-9

CAPABILITY AT ANNUAL PEAK
(Seasonal Deratings Not Included)

(MW)
12 Consumers Power(') Consumers Power-Detroit Edison ECAR (Bulk)(b)
Net Net Net Net
Installed Ludingtoa Purchases _Lapa- Installed lLudington Purchases Capa- Installed Inter- Capa-

Year Capability  Lease  (Sales)  Dbility Capability Lease (Sales)  bility Capability cloage bility
1971 3,828 - 166 4,594 10,617 - 185 10,802 51,359 148 51,507
1972 4,153 - 481 4,634 11,166 - 764 11,930 57,138 (653) 56,485
1973 5,230 (255) (71) 4,904 14,294 (300) 1,069 15,063 63,776 (154) 63,622
1974 5,364 (76) 60 5,348 14,711 (150) 312 14,873 67,753 624 68,377

2 (1975 5,742 (306) (28) 5,408 14,817 (450) 1,207 15,574 74,188  (1,537) 72,651
1976 5,742 (318) 20 5,444 14,940 (624) 520 14,836 75,713 (1,380) 74,333
1977 5,721 (318) 270 5,673 14,483 (624) 620 14,479 79,326 (1,775) 717,551
1978 6,488 (318) 20 6,190 15,540 (624) 620 15,536 86,012 (1,183) 84,829
1979 6,240 (318) 220 6,142 15,384 (624) 420 15,180 83,380 (46) 83,334
1980 6,146 (318) 245 6,073 14,649 (624) 720 14,745 85,932 (495) 85,437

12 {1981 6,703 (318) 45 6,430 16,289 ‘624) 45 15,710 89,959 21 89,980
1982 6,703 (318) 42 6,427 16,289 (524) 42 15,707 93,699 37 93,736
1983 6,703 (318) 38 6,423 16,289 (624) 38 15,703 96,639 410 97,049
1984 7,918 (159) 32 7,791 18,378 (312) 170 18,236 102,116 410 102,526
1985 7,918 (159) 39 7,798 19,042 (312) 158 18,888 105,269 319 105,588
1986 7,918 (159) 37 7,796 19,706 (312) 136 19,530 108,805 (81) 108,724

(a) Consumcrs Power has been summer - aking generally, but experienced winter peaks in 1971, 1972, 1975 and 1976.
Data for 1978-1986 are for sume critical load season.

(b) ECAR data is based on report ¢ itled "Regional Reliability Council Coordinated Bulk Supply Program", ERA-411,
Volume 11.

12
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GENERATING CAPABILITY AT TIME OF PEAK-1971

Unit

Campbell 1
Campbell 2

Cobb 1
Cobb 2
Cobb 3
Cobb 4
Cobb 5

Elm Street
Kalamazoo

Karn 1
Karn 2

Morrow
Morrow
Morrow
Morrow

5 WK e

Saginaw River 3
Saginaw River 4
Saginaw River 5

Weadock
Weadock
Weadock
\eadock
Weadock
Weadock
Weadock
Weadock

O ONE W -

Wealthy Streat
Whiting 1
Whiting 2
Whiting 3

REVISION 2 - JUNE 1978
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TABIZ 1.1-10 1 of 2

CONSUMERS POWER

MW Type
275 Coal-Steam
372 Coal-Steam

68 Coal-Steam

68 Coal-Steam

68 Coal-Steam
162 Coal-Steam
165 Coai-Steam

32 Cecal~-Steam

23 Coal-Steam
275 Coal~-Steam
275 Coal Steam

41 0il-Steam

41 0il-Steam

60 Oil-Steam

68 0il-Steam

34) Coal-Steam

46)(®  Coal-Steam

41) Coal~-Steam

42) Oil-Steam

42) Oil=-Steam

62) 0il-Steam

62)(b) 0il-Steam

72) Oil-Steam

72) Oil-Steam
162 Coal-Steam
165 Coal-Steam

23 Coal~-Steam
106 Coal-Steam
106 Coal~-Steam
133 Coal=-Steam

Function

Base Load
Base Load

Base Load
Base Load
Base Load
Base Load
Base Load

Intermediate
Intermediate

Base Load
Base Load

Intermediate
Intermediate
Intermediate
Intermediate

In.ermediate
Intermediate
Intermediate

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Base Load

Base Load

Intermediate
Base Load

Base Load
Base Load




Unit MW Type

Big Rock 71 Nuclear
Hydro 134(¢) Run of River Hydro
Diesels and Peakers 523(d) Internal Combustion

& Combustion Turbine

TOTAL 3828

Notes: (a) Saginaw River 3-5 were boiler limited at 80 MW.
(b) Weadock 1-6 were boiler limited at 332 MW.
(c¢) 35 hydro units ranging from 0.4 MW to 10.8 MW.

function
Base Load

Intermediate

Peaking

(d) 20 combustion turbines ranging from 20 MW to 44 MW plus one diesel

of 1 MW.
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il TABLE 1.1-11 1 of §
HIST"RICAL AND PROJECTED CAPABILITY CHANGES AND LONG-TERM TRANSACTIONS
CONSUMERS POWER - DETROIT EDISON
‘ear Date [tem MW Chan ‘e
1971 As of Total Installed Capability (1972 ECAR 10,866
Dec 31 Response (dated 4/78) to FPC Docket
R-362, Order 383-2)
CP Purchase: Dow Chemical Co-Ludington “
CP Purchase: Wolverine Power Corp 11
DE Purchase: Ford Motor Co 45
Ontario Hydro Diversity (200)
2 1972 Feb 1 Saginaw River Plant Retired (CP-Coal’ (80)
Feb 13 OE Diversity Ends 200
Mar 7 Palisades Initial Rating (CP-)Muclear) 80
Apr 1 Conners Creek Plant (12)
Apr 7 Palisades Uprate 315
May 1 DECo System Rerate (3
May 29 OH Diversity Begins 200
Sept 17 OH Diversity Ends (200)
Oct 30 OH Diversity Begins (300)
Nov 1 Palisades Uprate 10
Dec 16 Palisades Uprate 93
Dec 22 Palisades Uprate 87
Dec 31 A.legan Diesel Retired (CP) (1)
Dec 31 Kalamazoo Retired (CP-Coal) (o2
Dec 31 Wealthy St Retired (.P-C-al) (23)
Dec 31 Conners Creek Plant (17)
Dec 31 Marysville Plant (134)
12 |1973 Jan 18 Ludington 1 (CP/DE)®’ 325
Jan 19 Monroe 2 770
Feb 6 Trenton Chacnel Retirement (47)
2 Feb 18 OH Diversity Ends 300
Feb 26 Trenton Channel Rettgsnent (27)
12 | Mar 19 Ludington 2 (CP/DE) 325
Mar 31 Palisades Uprate (CP-Nuclear) 70
Apr 5 Monroe 3 470
2 Apr 7 Palisades Uprate (CP) 39
Apr 13 Palisades Uprate (C?l) 6
12| May 1 Ludington 3 (CP/NE® 325
2 I May 28 OH Diversity Beg’ .s 100
June 1 Dow Ludington (a) 5
12 | June 11 Ludington 4 (CP/DE) 300
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12 |

12 |

12 |

Year

1973

1974

1975

1976

1977

REVISION 12 - JUNE 1981

Date
June 18
July 3
July 5
July 14
Aug 7
Aug 7
Aug 31
Sept 16
Sept 30
Sept 30
Oct 1
et ]
et 1
Nov 1
May 1
May 8
Oct 1
Oct 1
Oct 1
Oct 6
Nov 1
Nov 1
Jan 26
May 1
May 1
May 1
July 1
July 16
Aug 1
Oct 20
Nov 1
Jan 1
Mar 31
Apr 1
May 1
Sept 30
Nov 1
Jan 1
Jan 1
Jan 1
Mar 1

TABLE 1.1-11 2 of 5

‘tem

Ludington 4 Uprate (CP/DE)(a)

Monroe 3 Uprate

Monroe 3 Uprate

Monroe 3 Uprate (a)

Ludington 5 (CP/DE)

Lease of 1/3 of Ludington Capability
to CE Begins

Elm St Plant (CP-Coal)

OH Diversity Ends

Conners Creek Plant

Trenton Channel Plant

Sale to TECo Begins( )

Ludington 6 (CP/DE)‘®

Lease of 1/3 of Additional Ludington
Capability to CE

DECo System Rerate

DECo System Rerate

Monroe &4

Palisades-Cooling Tower Rerate (CP)
Trenton Channel 2 & 4 Retired

Trenton Channel 7 & 8 Rerated

Sale to TECo Terminated

DECo System Rerate

DE Purchase From Ford Motor Co No Longer
Counted

Kizn 3 Initial Rating (CP-0il)

CPCo System Rerats

DECo System Rerate

Karn 3 Derate (CP)

Marysville Plant Derate

Karn 3 Uprate (CP)

DECo System Rerate

Wyandotte South Returned to Customer
Delray Plant Rerate

Purchase of Gavin Unit " wer Begins (CP)
Purchase of Gavin Unit Power Terminated (CP)
Purchase of Gavin Unit Power Begins
(CP/DE)
DECu System Rerate
Pu-schase of Gavin Unit Power Terminated
(CP/DE)
DECo System Rerate

Big Rock Derate (CP)

Palisades (CP)

River Rouge & St Clair Rerate (DE)
‘nton Channel Rerate (DE)

MW Change

25
80
70
80
325

(541)
(32)
(100)
(66)
(142)
(200)
325

(108)
(372)

(46)
750
(14)
(108)
(44)
200
47

(45)

450
(107)
22
(50)
(44)
100
(146)
(15)
30

250
(250)

500
112

(500)
73

(10)
(11)
(434)



11

11

10

12’

11

Year Date
1977 May 1
Sept 6
Sept 30
Nov 1
Dec 1
Dec 1
1978 Jan 1
Feb 1
Apr 1
Apr 1
Apr 1-
Sept 30
Apr 1-
Oct 31
May 1
May 1
May 1
May 1
May 1<~
Sept 1]
Nov
1979 Jan
Jan 1
Jan 1
Apr 1
Apr 1
Apr 1
May 1
May 21-
Sept 16
June 4-
Oct 28
July 5
Oct H
Nov 1
Dec 1
1980 Jan 1
Jan 1
Jan: 1
Fet 1
Feb 1
Apr 1
May 1
May 1-
et 3}
May 5-
Aug 31

REVISION 12 - JUNE 1981

IABLE 1.1-11 3 of 5

Item

Conners Creek & Delray Rerate (DE)
Wyandotte North Returned to Customer (DE)
Karn 4 (CP-0il)

DE System Rerate

Palisades Uprate (CP)

Morrow Uprate (CP)

Karn 4 Derate (CP)
Campbell 1 Derate (CP)
Karn 1 Derate (CP)
Karn 2 Derate (CP)

Unit Pwr (DE)

Unit Pwr (DE)

Karn 3 Uprate (CP)
Karn 4 Uprate (CP)
Palisades Uprate (CP)
Big Rock Uprate (CP,

Sho:~ Term (DE)
Derate St Clair S-7 ‘DE)

Campbell 2 Derate (CP)

Fermi 1 Economy Reserve (DE)
Delray LP Economy Reserve (DE)
Morrow 1-4 Economy Reserve (CP)
Weadock 1-6 Economy Reserve (CP)
Whiting 1 (CP)

Trenton Ch 9 (DE)

Short Term (DE)

Short Term (CP)
Greenwood 1 (DE)

CP System Rerate
Greenwood 1 Uprate (DE)
Greenwood 1 Uprate (DE)

Greenwood 1 Uprate (DE)

Karn 4 Uprate (CP)

Conners Creek LP Zconomy Reserve (DE)
River Rouge 1 Economy Reserve (DE)

St Clair 5 Economy Reserve (DE)
Delray 16 Economy Reserve (DE)

DE Systom Rerate

Short Term (DE)

Short Term (DE)

Mw Change

(80)
(23)
620
312
55
10

(120)
(4)
(3)
(3)

200

200
100
100

10

200
(155)

(20)
(161)
(151)

(76)
(131)

(21)

(40)

200

200
600
(107)
50
75




hl TABLE 1.1-11 &4 of 5

Year Date [tem MW Change
1980 May 5-
Sept 4 Limited Term (CP) 50
Sept 14 Short Term (CP) 175
May 5-
Sept 14 Short Term (DE) 175
Sept 26 Campbell (CP-Coal) 740
Sept 26 Sale of Campbell 3 (50)
12 Sept 26 Buy Back of Excess Campbell 3 36
Nov 1 Rerate (DE) 36
1981 Jan 1 Weadock 1-6 Economy Reserve (CP) (189)
11 | Jan 1 Campbell 2 Uprate (CP) 20
Jan 1 Greenwood 1 Uprate (DE) 20
Jan 1 Campbell 3 Uprate 38
12 Jan 1 Sale of Campbell 3 Uprate (2)
Jan 1 Buy Back Campbell 3
Changed to 34 MW (2)
1 | Jan 1 DE Units Returned From Economy Reserve 1,012
Jan 1 Termination Dow Ludington Purchase (CP) (9)
May 1 Remer (DE) 14
1982 Jan Buy Back Campbell 3
Changed to 31 (3)
1983 Jan Buy Back Campbell 3
Changed to 27 (4)
Aug Lease of 1/6 of Ludington Capability to
CE Erds 312
Dec Midland 2 (CP) 807
Dec Fermi 2 (DE) 1,093
Dec Sale of Fermi 2 (219)
Dec Buy Back of Excess Fermi 2 158
12 Dec Morrow 3-4 Placed on Economy Reserve (114)
1984 Jan Buy Back Campbell 3
! Changed to 21 (6)
Jan Buy Back Fermi 2
Changed to 138 (20)
July Midland 1 (CP) 522
July Belle River 1 (DE) 644
1985 Jan Buy Back Campbell 3
Changed to 28 MW 7
Jan Buy Back Fermi 2
Changed to 119 (19)
July Belle River 2 (DE) 664
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“l TABLE 1.1-11 5 of &

Yea~ Date Item MW Change
1z|1936 Jan Buy Back Campbell 3
Changed co 26 MW (2)
11' Jan Suy Back Fermi 2
Changed to 99 MW (20)

12|(a)Consumers Power owns 51% of the Ludington Pumped Storage Plant and Detroit
lli Edison owns 49%.
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11 | Karn

Unit

Cobb
Cobb
Cobb

-3

L

Karn

Karn
Karn

S WN e

12

lllPalilcdel

12|
Weadock
Weadock

Whiting
L Whit.iug
Whitiag

Big Rock
12| Hydro
11}

12| Ludington 1-6

11|
12| Peakers

11

Campbell 1
Camphell 2
12 | Campbell 3

~i

W -

(a)

(a)
Midland 1
Midland 2(®)

MIDLMD 1&2-ER(OLS)

TABLE 1.1-12
CAPACITY FACTORS OF UNITS

PXOJECTED TOR SERVICE IN 1984

253
349
726
180
151
152
255

638
613

522
807

740
155
155

95

95
120

63
955(c)
5049

CONSUMERS POWER

Range of
Capacity Factor

Type Function
Coal-Steam Base Load
Coal-Steam Base Load
Coal-Steam Base Load
Coal-Steam Base Load
Coal-Steam Base Load
Coal-Steam Base Load
Coal-Steam Base Load
Coal-Steam Base Load
Oil-Steam Intermediate
Oil-Steam Intermediate
Nuclea.- Base Load
Nuclear Base Loaad
Nuclear Base Load
Coal-Steam Base Load
Coal-Steam Base Load
Coal-Steau Base Load
Coal-Steam Base Load
Coai-Steam Base Load
Nuclear Base Load
Run of River

Hydro Intermediate
P Storage

Hydro Peaking
Jet or Comb

Turbine Peaking

12| (c) 6 inits of 312 MW each. Consumers Power Company share 5'%.

REVISION 12 - JUNE 1981

(d) 20 turbines ranging from 19 MW to 42 MW.

65-80
65-80
65-75

50-65
65-80
65-80
65-80
65-80

5-30

5-30

60-75
60-75

60-75
65-80
65-80
65-80
65-80
65-80
60-75
25-35
15-20

5-20

(a) Units not existing in 1976 but projected for operation by 1984.
(b) 35 units ranging from 0.4 MW to 10.8 MW.



MIDLAND 1&2-ER(OLS)

TABLE 1.1-13
GENERATING UNIT
AVAILABILITIES AND MAINTENANCE
11 | 1984

CONSUMERS POWER

Periodic
Availability Maintenance
Unit(s) = % Weeks
Campbell 1 68.0 10
11 | Campbell 2 76.8 3
Campbell 3 79.4 4
12 | Cobb 1-3 83.1 4
Cobb « 83.4 3
Cobb 5 85.1 3
11
Karn 1 74.0 4
Karn 2 79.0 3
Karn 3 81.7 4
Karn 4 79.9 4
12
Weadock 7 87.1 3
Weadock 8 83.4 3
Whiting 1 79.7 6
11| Whiting 2 90.1 2
Whiting 3 86.4 2
Big Rock 84.4 6
Palisades 62.1 9
Midland 1 63.6 2
12| Midland 2 63.7 0
Hydro 94.4 1
Comb Turbines 79.2 3
Ludington Pumped Storage 93.0 2
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MIDLAND 1&2-ER(OLS)

1.2 OTHER OBJECTIVES

In addition to generating electricity, the Midland Plant will furw.ish up to
4,050,000 and not less than 1,400,000 pounds per hpur of process steam for
sale to The Dow Chemical Company. Furnishing steam and power to Dow will
permit shutdown of power plants now operated by Dow to provide electricity and
steam for its chemical processing operations at Midland, Michigan. At the
present time, these power plants burn oil, coal and natural gas. Unde: 1its
existing Consent Order with the State of Michigan, The Dow Chemical Company is
required to be in compliance with State Emission Standards R336.41, R336.44
and R336.49 of the Michigan Administrative Code, Air Pollution Control
Commission, General Rules by December 31, 1982. (Note: These rules were
amended and renumbered July 17, 1980 as R336.1301, R336.1331 and R336.1401,

respectively.)

REVISION 12 - JUNE 1981 - 2
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1.3 CONSEQUENCES OF DELAY

A delay in the in-service dates of the Midland Plant Units 1 and 2 will
decrease the reliability level on the Consumers Power system as well as Fh'
groups of which it is a member. Assuming a one-, two- or three-year delay in
the commercial operation .ates of the Midland Plant results in the following

reserve percentages for the Consumers Power system:

1-Year 2-Year 3-Year
Year No Delay Delay Delay Delay
1984 44.3 21.8 21.8 21.8
1985 38.1 38.1 23.8 23.8
1986 34.6 34.6 34.6 20.6

Based on Section 1.1.3.2, Consumers Power system rnduitcs 23 percent reserve

over summer peak to support an average 1 day/10 years LOLE.

Similar data for the Consumers Power-De:roit Edison system are:

1-Year 2-Year 3-Year
Year No Delay Delay Delay Delay
1984 34.4 25.6 25.6 25.6
1985 34.3 34.3 28.7 28.7
1986 35.0 35.0 35.0 29.5

Based on Section 1.1.4, the Consumers Power-Detroit Edison coordination

agreement does not obligate either party to a particular reserve level.

Tables 1.3-1 and 1.3-2 detail the development of the above data.

R. 'ION 12 - JUNE 1981 1.3-1
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In the 1984 through 1986 period considered, ECAR's indicated reserves
(including interruptible load) and the estimated effect of the above delays on
those reserves are (based on "Appraisal of ECAR-Wide Installed Reserves for

the Period 1980-1989", Interim Report No 80-3):

1-Year 2-Year 3+Year
Year No Delay Delay Delay Delay
1984 31.7 30.1 30.1 30.1
1985 33.1 33.1 32.1 2.2
1986 32.4 32.4 32.4 31.4

Based on Section 1.1.4, the ECAR systems would require 40 percent reserves
over summer peak. These reserves are based on an experienced generating unit

unavailability of 30 percent and in order to obtain a historical average

4 days/year LOLE.

REVISION 12 - JUNE 1981 1.3=2
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1984

1985

1986

Cap
Purch
Net Cap
Load
Res

% Res

Cap
Purch
Net Cap
Load
Res

% Res

Cap
Purch
Net Cap
Load
Res

% Res

(a)Assumes 1.5 x 10
(b)Economy Reserve Morrow

(c¢)Economy Reserve Morrow
Reactivate Weadock 1-€

(d)Economy Reserve Morrow
Reactivate Weadock 1-6
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CONSUMERS POWER COMPANY

TABLE 1.3-1

(Summer; in MW)

As

Scheduled

7484

21
7505
5200
2305
44.3

7484

28
7512
5440
2072
38.1

484

26
7510
5580
1930
34.6

Delay(b)

1 Year

6310

21
6331
5200
1131
21.8

7484

28
7512
5440
2072
38.1

7484

26
7510
5580
1930
34.6

EFFECT OF MIDLAND DELAY ON RESERVES ®’

Delay(C)

2 Years

6310

21
6331
5200
1131
21.8

6706

28
6734
5440
1294
23.8

7484

26
7510
5580
1930
34.6

steam flow to The Dow Chemical Company.
3-4 delayed until December 1984.

3-4 delayed until December 1985.
and Morrow 1-2 for the year 1985.

3-4 delayed until December 1986.
and Morrow 1-2 for the years 1985-1986.

Delay(j)
3 Years

6310

21
6331
5200
“131
21.8

6706

28
6734
5440
1294
23.8

6706

26
6732
5580
1152
20.6
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TABLE 1.3-2
EFFECT OF MIDLAND DELAY ON RESERVES‘®’

CONSUMERS POWER COMPANY-DETROIT EDISON
(Summer; in MW)

12 | As Delay ™ Delay <)
lOl Year Scheduled 1 Year 2 Years
1984 Cap 17635 16461 16461
Purch 159 159 159
Net Cap 17794 16620 16620
Load 13237 13237 13237
Res 4557 3383 3383
% Res 34.4 25.6 25.6
1985 Cap 18299 18299 17521
Purch 147 147 147
12 Net Cap 18446 18446 17668
Load 13730 13730 13730
Res 4716 4716 3938
% Res 34.3 34.3 28.7
1986 Cap 18963 18963 18963
Purch 125 125 125
Net Cap 19088 19088 19088
Load 14141 14141 14141
Res 4947 4947 4947
% Res 35.0 35.0 35.0

4 | (a)Assumes 1.5 x 106 lb/h steam flow to The Dow Chemical Company.
(b)Economy Reserve Morrow 3-4 delayed until December 1984.
12 {c)Economy Reserve Morrow 3-4 delayed until December 1985.
Reactivate Weadock 1-6 and Morrow 1-2 for the year 1985.
(d)Economy Reserve Morrow 3-4 delayed until December 1986.
Reactivate Weadock 1-6 and Morrow 1-2 for the years 1985-1986.
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Delay(d)
3 Years

16461
159
16620
13237
3383
25.6

17521
147
17668
13730
3938
28.7

12185
125
18310
14141
4169
29.5
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Locations shown on construction drawings are all related to local site
coordinates. Local site coordinates can be converted to Michigan State plane

coordinates south zone by the relationships:

SPN = 765,133.567 + SN Cos B + SE Sin B (2.1-1)

SPE = 2,029,080.624 - SN Sin B + SE Cos B (2.1-2)
Where:

SPN = State Plane North Coordinate

SPE = State Plane East Coordinate

SN = Site North Coordinate

SE = Site East Coordinate

B = 0°-2'-57.9331"

2.1.1.2 Site Area Map

The Plant property line, which is also the site boundary, is shown in Figure
2.1-1. The site encompasses approximately 1,235 acres. There are no indust-
rial, commercial, institutional, recreational or residential structures within

.ae site bouadary.

The Plant exclusion area is discussed in Section 2.1.1.3.2.

The Plant 1s bordered to the north and east by the Tittabawassee River. A
railroad spur for Plant use, which connects to the Chesapeake and Ohio main
iines, crosses the Tittabawassee River east of the Plant and runs westerly to

the Plant (see Figure 2.1-1).

Gordonviile Road, which is the only road immediately adjacent to the Plant,
runs along the southern property line next to the cooling pond. The only

access road to the Plant is from Poseyville Road. It joins Miller Road west

REVISION 12 - JUNE 1981 2.1%3
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of the property line as shown in Figure 2.1-1. This access road ci1f of '
Poscyville Road is provided with a bridge over Bullock Creek tuilt solely for

Plant use and is located in the southern half of Section 28.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

The boundary used to establish technical specification limits for the release
of gaseous effluents from the Midland Plart is the exclusion area boundary and
the perimeter fence where the exclusion area boundary is within the perimeter
fence. The perimeter fence is located outboard of the patrol road on top of
the outer dikes. See Figure 2.1-1 for layout of the exclusion area and the

~op of the dike and Section 2.1.1.3.2 for a description of the exclusion area.

The nearest gaseous release point to the described boundary is the auxiliary

building stack which is located approximately at the northernmost edge of the

Unit 2 containment. The minimum distance of this release point to the

boundary is 500 meters (see Figure 2.1-1).

Virtually the entire Plant site is ewclosed by the perimeter fence to control
casual access. In addition, there is a fenced-in area surrounding the
immediate Plant area within the Midland Plant. Access to the Plant area will
be continuously and actively coatrolled by Consumers Power Company. Only

specifically authorized personnel will be permitted access to the Plant area.

The area between the perimeter fence and the water's edge in the case of the
Tittabawassee River and the top of the northwesterly bank in the case of
Bullock Creek is owned in fee by Consumers Power Company. There is no
commercial river traffic and infrequent pleasure boat traffic on the adjoining

water areas.
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2.1.1.3.1 Dow Chemical Company Property

Two parcels of property owned by Dow Chemical Comrany are included within the
exclusion area: the tertiary wastewater trea'.ment pond west of the
contzinments across Bullock Creek and the clarifier area north of the
containments across the Tittabawassee River (see Figure 2.1-1). Normally,
there will be no persons working in the Dow-owned portion of this area.
Access to these portions will be controlled at normal Plant gates and Dow
personnel or contractors entering the area will be controlled by, and in
contact with, Dow security personnel. The Dow Security Communication Center
is continuously manned by a minimum of two persons and will hav.: direct

communication with Consumers Power Company's Midland Flant.

2.1.1.3.2 Exclusion Area Description

The exclusion area is a racetrack-shaped area with radii of 519 meters
centered on each of the containme.t buildings. The minimum distance from the
outside face of either of the containment buildings to the nearest edge of the
exclusion area is 500 meters. See Figure 2.1-1 for layout of the exclusion

area on the property.

The majorit, of the area is owned by Consumers Power Company. The exclusion
area as shown in Figure 2.1-1 includes two segments oi land owned by Dow and
portions of the Tittabawassee River and Bullock Creek. With respect to
ownership of property within the exclusion area owned by Dow, Dow has made the
following statement:

All Dow Chemical Company property which is situated

within the 500-meter radius is owned, in fee simple, by

The Dow Chemical Company. This determination was made

after a thorough examination of pertinent property

records by qualified personnel.

REVISION 12 - JUNE 1981 2.1-5



MIDLAND 1&2-ER(OLS)

There are no public roads remaining within the Plant site boundaries or the
exclusion area. Those portions of Miller Road, Sasse Road, River Road and
Stewart Road which previously traversed the site have been abandoned by
governmental action. The access road across the south 1/2 of Section 28 from
the Plant to Poseyville Road is a private road owned, maintained and

controlled by Consumers Power.

2.1.2 Population Distribution

2.1.2.1 Population Within 10 Miles

Within 10 miles of the Plant, the 1970 estimated population was 72,706; within
S miles, there were 48,501 residents. The following communities are the only

significant population groupings within 10 miles of the Plant:

Community Population Location

Auburn 1,919 7 mi E

Midland 34,921 Power Block Annexed by City, I
Sanford 818 9 mi NW

Figure 2.1-2 shows the location of these communities relative to the Plant.

Estimates of the 1970 resident population within 5 miles of the Plant are

(1)

determined from Electrical Service Distribution maps which show the

location of each residential service. The number of persons r<r residential
service is assumed to be 3.5 based on the average ~umber of persons per

(2)

residential service ia the counties concerned:

REVISION 1 - APRIL 197¢ 2.1-6
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Bay - 3.5
Midland - 3.5

Saginaw - 3.4

The 5- to 10-mile area population estimate is made by obtaining city and
township populations from 1970 US census data(3) and distributing the
population to the proper sectors. It is assumed that the population within

each census unit was uniformly distributed.

Population projections for areas within 10 miles for the years 1980, 1990,
2000, 2010 and 2020 are based on corresponding projections for the individual
counties concerned. It is assumed that each component (or fraction) of a
county has the same decennial rate of growth as that for the county as a

whole.

Bay, Midland and Saginaw are the only counties within 10 miles of the Plant.
Projections by the Michigan Department of Management and Budget are available
for 1970, 1980 and 1990(4). The 1970-1980 and 1980-1990 decennial rates of
growth derived from these projections are ipplied to the 1970 census data to
obtain the projected 1980 and 1990 populations. The projected 2000, 2010 and
2020 populations of the counties are derived by assuming their decennial rate
of growth from 1990-2020 to be declining compared to the average of the 1970-
1980 and 1980-1990 rates of growth since the general population is expected to

stabilize vy year 2040. The projections are shown in Table 2.1-1.

rigure 2.1-3 shows the estimated 1970 population distribution within 10 miles
of the Plant. Figures 2.1 . through 2.1-8 show corresponding projected
populations for the years 1980, 1990, 2000, 2010 and 2020. Population totals

for each segment are shown on Table 2.1-2.

2.3=7
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(3)

The age distribution within 10 miles for the current population and
projected population for the year 2000 (nearest decads corresponding to the
midpoiat of Plant operating life) are shown in Table 2.1-3. It is assumed
that the percent age distribution for year 2000 will be the same as that for

1970.

2.1.2.2 Population Between 10 and 50 Miles

The 1970 estimated population residing between 10 and 50 miles of the Plant is

941,707. The four cities with populations greater than 25,000 are:

Midland 34,921
Bay City 49,449
Saxinaw 91,849
Flint 193,317

Table 2.1-4 lists all incorporated cities with populations greater than 1,000

(3)

within 50 miles of the Plant. Figure 2.1-9 shows the 50-mile region

surrounding the Midland Plant.

The 1970 population estimate for the 10- to 50-mile area is made bv obtaining
city and township populations from the 1970 US census data and distributing
the population to the proper sectors. It is assumed that the population

within each census unit was uniformly distributed.

Population proiections for areas between 10 and 50 miles for the years 1980,
1990, 2000, 2010 and 2020 are based on corresponding projections for the
individual counties concerned. It is assumed that each component (or
fraction) of a county has the same decennial rate of growth as that for tue

county as a whole.
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. Projections by the Michigan Department of Management and Budget are available

for 1970, 1980 and 1990(6). The 1970-1980 and 1980-1990 decennial rates of

growth derived from these projectious are applied to the 1970 census data to

obtain the projected 1980 and 1990 populations. The projected 2000, 2010 and

2020 populations of the counties are derived by assuming the decennial rate of

growth from 1990-2020 to be declining compared to the average of the 1970-1980

and 1980-1990 rates of growth since the general population is expected to

stabilize by year 2040 (refer to Table 2.1-5).

Figure 2.1-3 shows the estimated 1970 population distribution between 10 arnd
50 miies of the Plant. The population projections for the years 1980, 1990,
2000, 2010 and 2020 are given in Figures 2.1-4 through 2.1-8. Population

totals for each segment are shown in Table 2.1-6.

. The age distr‘bution within 50 miles for the current population(3)

and
projected population for the year 2000 (nearest dccade corresponding to the
midpoint of Plant operating life) are shown in Table 2.1-7. It is assumed

12 | that the percent age distribution for year 2000 will be the same as that for

i970.

2.1.2.3 Transient Population

Because of the large number of commercial and industrial establishments in the
vicinity of the Plant, an estimate of the number of people engaged in business
activities (ie, "daily transients") within each sector is shown in Table 2.1-8
and added to the resident population and shown in Table 2.1-9. The business

loading is composed of employees and customers of the commercial or industrial

establishments in the area.
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The business loading per sector for the 0- to S5-mile area is determined by

(1)

analyzing the electrical discribution maps Commercial and industrial
services are located relative to the sector grid system. Commercial
establishments are considered to load the sector by 10 people and industrial
establishments are considered on an individual basis. Churches and schools,
other than high schools, are not c. usidered in the business loading since they
generally serve the adjacent area. The business loading for the 5- to 10-mile

area is considered insigrificant because of tie primarily residential and

farmland use.

Tne area 10 to 50 miles from the Plant is u.ed primarily for farming where not
forested except for the indu.trial communities of Bay City, Fli-t and Saginaw.
A large portion of the area northeast of the Plant is public land used for

hunting and fishing.

2.1.3 Urzs of Adjacent Lands and Waters

2.1.3.1 Land Use Immediately Adjacent to the Midland Plant

This section describes land and water uses adjacent to the Midland Plant
boundary. In this usage "adjacen. is defined as "uses which abut the
Ccnsumers Power Company property line and those uses within 1/2 mile from the
property line." Land use information from Midland County and aerial ’
photographs taken by Consumers Poer Company were used to determine land and

water uses immediately adjacent to the Midland Plant (see Figure 2.1-10).

The Tittabawassee River forms the north and east boundaries of the Plant
'erty. The land us¢ across the river i. primarily industrial; this is the

L ation of The Dow Cherical Company and Dow Corning Corporation complexes.

The Dow complex provides a buffe: zone about 2 miles wide between the Plant
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and the commercial and residential areas of Midland. Dow Chemical Company's
treatment pond is located across Bu’lock Creek which has been rerouted along
the northwestern portion of the Midland Plant. To the south, the land use is
primarily agricuiture and woodland although there are also scattered

residences located in that area.

The Plant site is comprised of approximately 1,235 a:res presently owned by
Consumers Power Company, 880 of which are developed as a cooling pond, and 10
of which comprise the area of th: power block. The remaining land will be
left in i*s existing state or will be landscaped to screen the Plant from
adjacer ¢ residential areas. An additional laydown area of 65 acres is located
on the western border, south of Stewart Road and east of Poseyville Road.
Consumers Power Company also owns a narrow st '~ of land rorthwest of the
Plant site; along this corridor a road has bec~ built for permanent access to

the Plant.

Tﬁe Plant buildings are located on the northernmost edge of the property.
Therefore, the exclusion area includes part of Dow Chemical Company's
treatment pond and Bullock Creek to the northwest, a segment of the river, and
Dow property across the river, as well as Consumers Power property.

Activities on site will be related to the generation of power and process

steam.

2.1.3.2 Agriculture Data

Distances by sector to the nearest resid.r.e/garden, milk cow, milk goat, and
meat animal to 5 miles are presented in Table 2.1-10. Distances by sector
from the north edge of the closest nuclear unit to the nearest outer fence and

the nearest control boundary are presented in Table 2.1-11.
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(5)

Agricultural statistics

for the counties within 50 miles of the Midland .
Plant indicate that approximately 74,000 head of beef cattle and approximately

154,000 head of hogs are sold per year. The annual meat production for beef

cattle and hogs totals approximately 12,300,000 kg and 9,400,000 kg,

respectively. Tables 2.1-12 and 2.1-13 contain the distribution of meat

production by sectors to a distance of ‘0 miles from the Plant

(6) within 50 miles of the Midland

There are approximately 109,000 milk cows
Plant, which produce approximately 484,000,000 kg of milk per year. [able
2.1-14 ntains the distribution of milk production by sectors to a distance

of 50 miles from the Plant.

The area within 50 miles of the Plant produces approximately 52,000,000 kg of
(7)

fresh market vegetables on 11,000 acres. Table 2.1-15 contains the

distribution of fresh market vegetable production by sectors tu a distance of

50 miles from che Plant.

The major crops grown within 50 miles of the Plant are as follows(b):
Type Q antity (kg/yr) ¥ield®) (kg/m?)
Corn
Grain 1.07E+09 0.50
Silage 1.02E+09 2.69
Wheat 3.55E+08 0.26
Dats 7.80E+07 0.20
Barley 7.30E+06 0.26
Soybeans 1.49E+08 0.17
Dry Beans 1.40E+08 0.10
Sugar Beets 9.47E+08 3.81

(a) Average State Yield.
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The grazing season is from about May 1 to November 1. In the last few years,
there has been a shift from a daily green chop to a stored feeding program.
Approximately 75% of the cattle are fed primarily stored hay and corn. It is
believed that this trend will continue because it allows a better utilization
of land and a more efficient use of labor(s). The pasture grass wet density

(5)

is estimated to be 0.26 kg/m?. Hay and grass silage production yields 0.52

kg/m® from 278,000 acres.

Aerial photographs were used to locate the nearest residence in each of the 16
sectors. Consumers Power Company's Electrical Service Distribution maps were
used to verify these residences. The nearest vegetable gardens were assumed
to be located at the nearest residences. Field surveys (1977) of the area
within 5 miles of the Midland Plant site consisted of driving all the public
roads to physically locate all the milking cows, milking goats, beef cattle,

hogs and also to verify the nearest residences.

The agricultural estimates are made by obtaining the most recently-published
county data and distributing it to the proper sector. It is assumed that the

agricultural data within each census unit is uniformly distributed.

2.1.3.3 Land Use in the Plant Vici‘-ity

2.1.3.3.1 Land Use Within 5 Miles of Midland Plant

To determine the nature and extent of present and projected land use within 5
miles of the Midland Plant, )and use information was obtained from Midland,
Saginaw, and Bay Counties and the City of Midland. Most development in this
area is concentrated around the City of Midland. The major industrial
activities located there are The Dow Chemical Company and Dow ..rning
Corporation. Commercial and administrative facilities also exist in support
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of the resident population of approximately 37,500 persons(g). Outside of the ‘
city limits the land use is characterized primarily by agricultural and wooded

areas, .nterspersed with rural residential areas. Figure 2.1-11 depicts the

current patterns of land use and Figure 2.1-12, the plans for future

development.

The agriculture within 5 miles of the Plant consists of varicties of grains,
beans, and beets. In the portion of Williams Township (Bay County) included
in the 5-mile radius and south of Route 10, the following crops are grown:

corn, soybeans, navy beans, winter wheat and sugar beets. Livestock is also
raised in that area. In the portion of Williams Township north of Route 10,
there is some farming and cattle raising but most of the land use is nonfarm
rural, ie, scattered rural residences with land holdings of 1 acre or more

at10)

which are not farme In the portion of Tittabawassee Township (Saginaw

County) falling wirhin the 5-mile radius, the principal crops grown are wheat,
and several varieties of beans, includin; soybeans, navy beans and white shell

(11)

beans There is als> considerable nonfarm rural land use in that area.

The portions of Ingersoll and Mount Haley Townships that are withian 5 miles of
the Plant are primarily agricultural although there are nonfarm rural
residences along the local roads. The principal crops grown in this area

include soybeans, navy beans, wheat and corn(lz).

There is considerably more
residential development in the portion of Homer Township included in the 5-

mile radius but areas of agriculture and open land also exist.

Current population projections for jurisdictions in the vicinity of the
Midland Plant indicate that the high growth rates of recent years will not

cont.inue. In the decade froam 1960 to 1970, populat.ion in Midland County,

including that of the City of Midland, increased 23.9% to a total f 63,769
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people(l3).

The projected populaticn for the year 1980 is 67,865, an increase
of 6.4% for the 1970 to 1980 decade. For the year 1990, the projected
populaticn is 69,744, an increase of only 2.8% for the 10-year period

(14).

|
beginning in 1980 The portions of Bay and Saginaw Counties in the

vicinity of the Midland Plant are experiencing similar growth patterns.

Consumers Power Company's Midland Plant power block occupies a previously
unused area zoned "Industrial" by the Midland Township Planning

(16)

Commission The power block is now within the city limits of the City of
Midland. The area occupied by the cooling pond is zoned "Residential" but tne
Midland Township Zoning Board of Appeals issued a special use permit on

March 18, 1970, permitting Consumers Power Company to use that area as a cool-
ing pond. Special use permits are usually of short duration; however, in this
case 'he permit is likely to be valid for the life of the Plant. This
arrangement allows Midland Township to contr§1 the usage of that property.

The special use permit allows only the construction of the cooling pond;
changing the zoning to "Industrial" would permit other industrial uses on that
land(17). In accordance with the special use permit, Consumers Power Company
will plant trees and shrubs outside the pond dike to screen it from the

residential area near the western boundary and Gordonville Road aleong the

south boundary (refer to Sectior 3.1.2.3).

The general intent of the zoning ordinances for the jurisdictions surrounding
the Midland Plant (Midland, Bay, Saginaw Counties, and City of Midland) is to

encourage maximum growth and development within existing urban areas prior to

expanding to outlying rural areas. The approach is motivated by the
philosophy that such development conserves energy, and expenses, as it 1s more
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efficient to provide utilities and amenities in a compact area. The current
zoning for the area within a 5-mile radius of the Midland Plaant is depicted in
Figure 2.1-14. ko zoning maps are available for Mount Haley or Homer
Townships; however, zoning information for these aceas was obtained from local

officials(ls).

2.1.3.3.2 Coordination of Plant Activities With Adjacent Uses of Land
and Water

The Midland Plant is well situated for access via road and rail systems. A
rail bridge crossing the Tittabawassee River was built approximately 3/4 mile
east-southeast of the reactor location to connect the Plant area to the
Chesapeake and Ohio Railroad System, across the river on Dow Chemical Company
property. The C & O line runs northwest-southeast through Midland and follows

the north shore of the Tittabawassee River to Saginaw.

The railroad bridge was constructed so as nc: to interfere with floodwater
flow. All spoil originat:iiag on site was used in the construction of the dikes
or as fill for the building site or the low areas of the cooling pond. An
existing secondary road was improved in connection with construction of the

railroad bridge.

The Tittabawassee River was widened, with approval by the US Army Corps of
Engineers, to compensate for loss of floodplain resulting from Plant
construction. As shown in Figure 2.1-10, two existing agricultural drains,

which extended across the area of the cooling pond, were relocated to the

| Plaut site boundaries.

REVISION 12 - JUNE 1981 2.1-18




MIDLAND 1&2-ER(OLS)

. Modifications of the existing road system have her. made to improve access to
the Plant and to allow the increased Plant traffic to occur without disrupting

normal traffic.

As previously mentioned in Section 2.1.3.1, an access road, which extends from
Poseyville Road southeasterly to Miller Road at the Plant boundary, was built
to minimize disruption of normal traffic during the construction phase.
Consumers Power Company has designated it as the permanent and primary access
road to the Plant. Since the road is located on property owned by the
utility, it would be the approach route which would have the least impact on
surrounding areas. Poseyville Road, which connects the Plant to US Route 10
approximately 2 miles north, has been widened to four lanes to the temporary
access road by the Midland County Road Commission. US Route 10, a four-lane
‘ iimited access highway, extends east to Bay City and northwest to US Route 27,
a north-south limited access highway located in the middle of the state.
Access to areas south and east of the Plant has been improved recently by the
extension of Gordonville Road to the east. This was made possible by the
construction of a new bridge, which crosses the Tittabawassee River near the

southeast corner of the Plant site.

Although the Tittabawassee River is considered a navigab.e river by the US
Army Corps of Engineers, the present condition of the river prohibits barge
traffic in the vicinitv of the Midland Plant. According to a recent
publication of the US Department of Commerce, the Tittabawassee River is only
navigable for small boats and, in places, navigation is obstructed by sunk:n

logs and snags(lg).

‘ The Plant will use the cooling pond as a storage impoundment for closed cycle
condenser cooling. Water will be withdrawn from the Tittabawassee River
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12| during periods of high flow to replenish losses due to s:epage, evaporation, ‘
and blowdown. The Plaat will also use Lake Huron water, received via the
City of Midland water supply system, for drinking water and additional
requirements other than cooling water. The water is pumped from Lake Huron
and treated as required ior these purposes. Treatment facilities of the City
of Midland will be e.p:nded over several years to meet the needs of the
2| Midland Plant. The water from two existing onsite wells is presently used for
1| fire fighting purposes and to meet construction needs; these wells will be

sealed prior to the completion of construction.

An existing pipeline on the railroad bridge will be used to transport water
from the City to the Midland Plant. Process steam will be transported from
the Midland Plant to Dow Chemical Company over the pipe bridge currently used

by the Dow wastewater treatment facilities. The sale of process steam to Dow ’

will result in no immediate net water use change due to the Midland Plant

since Dow presentlv provides this steam from their own fossil-fueled plants.

Consumers Power Company foresees no future expansion that would warrant the
reservation of additional rights-of-way. The effects of the thermal ioading
and nonradioactive chemical discharges on aquatic and terrestrial life in and
near the pond and river are described elsewhere in this report (refer to

Section 5.1).

2.1.3.4 Water Use

The Midland Plant is located in an area that has been the focus ot several

[
n

comprehensive water resource studies. Recent studies have been conducted by

)(33)

1| the Great Lakes Basin Comm:ssion (1975 , the East Central Michigan

12| Planning Development Region (1976)(3“), the Michigan Water Resources
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. 12] Commission (1974)(35) and the International Joint Comission(Bsa). Much of

1

12|

12

the material presented in this Section came from the above reports. Together
they provide a description and assessment of ground and surface water uses and
water qualitv conditions in the vicinity of the Midland Nuclear Plant. A
summary of each report is presented in Section 6.3. The study areas of each
report coincide quite closely with the 50-mile radius of the Plant (see Figure
2.1-15). These reports may be referred to for more detailed information not

specifically covered in this section.

The State of Michigan has defined certain designated uses ior the waters of
the State. These designated uses for the Tittabawassee River are discussed in

Section 5.1.1.

2.1.3.4.1 Surface Water Uses

The Midland Plant is located on tb2 south bank of the Tittabawassee River
within the Tittabawassee River Basin (see Figure 2.1-16). The topography in
the eastern and southeastern portion of the basin does not have a pronounced
relief and is characterized by some lakes and marsh areas. Low-lying areas
are drained by canals and ditches and five major tributaries: the Tobacco,
Salt, Chippewa, Pine and Tittabawassee Rivers. The four smaller rivers merge
with the Tittabawassee River upstream of the Plant. The Pine and Chippewa
Rivers join the Tittabawassee River approximately 2-1/2 miles northwest of the
Midland Plant site. Approximately 20 miles downstream from the Plant, the
Tittabawassee River merges with the Saginaw River, which empties into Saginaw
Bay. There are four dams with reservoirs on the Tittabawassee River proper

upstream of Midiand. All are used for the generation of hydroelectric power
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(refer to Table 2.1-16). The operation of these dams causes daily river level ‘

fluctuations up to 18 inches at the Plant.
Intakes

Sazinaw Bay is the largest and most important surface water body in the 50-
mile radius of the Midland Plant. Lakes and reservoirs having a surface area
of 100 acres or more and lying within the 50-mile radius are listed in Table

2.1-16.

The Bay serves as a source of water for 44 separate water supply and/or
distribution systems located in Arenac, Bay, losco, Saginaw and Tuscola

(33). Over 300,000 people receive water from five raw water intakes

Counties
in the Bay which are operated by the Saginaw-Midland Water Supply Company, the
City of Bay City, the US Gypsum Company, the City of Pinconning, and the City .

of East Tawas(34).

The general location of these and other intakes and a
brief description of the treatment afforded the raw water are shown in Table

2.1-17 and Figure 2.1-17.

(33) states that "water use by

The Great Lakes Basin Framework Study
manufacturers in Planning Subarea 3.2 is almost five times as great as the
domestic and commercial use supplied by municipal systems." Planning

Subarea 3.2 includes Clare, Gladwin, Isabella, Midland, Bay, Gratiot, Saginaw,
Huron, Tuscola, Lapeer and Genesee Counties (see Figure 2.1-15). Much of the
water used for industrial purposes is accounted for by withdrawals of
approximately 300 mgd from the Tittabawassee River by the chemical industrial

complex at Hidland(3a) which also utilizes water obtained from Lake Hu—on(33).
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Discharges

Point source discharges to surface waters in the vicinity of the Plant are
shown in Figure 2.1-18. The Michigan Department of Natural Resources' (DNR)
numbers assigned according to county for the ECMPDR Study Area were obtained
from the MDNR's Listing of Permitted Dischargers. Only significant point
dischargers were plotted on Figure 2.1-18, and the type of discharge is

described in the legend.

-

Significan* municipal and industrial dischargers to the Tittabawassee and

(35)

Saginaw Rivers are identified by segment in Figures 2.1-19, 2.1-20 and

2.3-21.

Significant Industrial Dischargers

The only significant industrial discharger in Segment 10 is The Dow Chemical

Company, located in Midland (see Figure 2.1-19).

The Midland plant of Dow Chemical is one of the largest chemical complexes in
the world. The plant has a 50 mgd biological waste treatment system for
treating organic wastes; trickling filter and activated sludge units for
phenolic wastes that are pretreated in equalization ponds; and deep well

injection for concentrated waste.

Other treatment processes emplo- "2 .o include clarification and screening;
sludge conditioning; centrif .gation; neutralization; disinfection; and a

tertiary treatment lagoon.
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GMC, Chevrolet Metal Casting, Saginaw -- The Chevrolet Metal Casting Plants of '

Saginaw produce grey and nodular iron castings to be used in the .utomotive
industry. The basic processes involved are forming the sand molds and cores,
removal of cores, filling with molten iron, curing and removing. The
wastewaters involved in the above processes are principally 25% sluice water
used in removal of core sand, 70% dust collector water from the air pollution

control devices, and process cooling water and condensate.

The majority of the wastewater generated is discharged into an earthen
settling pond, located at Chevrolet Nodular Iron, '>r solids removal. This
pond effluent is discharged into the Saginaw River. The remainder of the
process wastewater is generited by Chevrolet Grey Iron and is discharged into
a similar settling pond located at Grey Iron. This wastewater is from the

sluicing of uncontaminated core sand. This settled sand is reused by Grey

Iron.

Combined waste flows generally vary from 24 to 36 mgd during plant operation,

the majority of flow being from the nodular iron outfall.

Michigan Sugar Company, Carrolliton -- The Michigan Sugar Company campaign

generally lasts from September to March, during which period the plants
operate 24 hours per day, 7 days a week. The principal product is dry,

granular sugar with by-products of molasses and dried beet pulp.

The extraction of sugar from beets is done in five steps comnsisting of
(1) diffusion, (2) purificati-a, (3) concentration, (4) crystallization, and
(5) separation. The extraction process is somewhat complex a d is essentially

a closed cycle operation with little wastewater being gemerated. Prior to the

extraction process, however, the beets are transported in a water flume and ‘

REVISION 12 - JUNE 1981

o

- 1=d2



MILLAND 1&2-ER(OLS)

washed. The flume water and wash system ure major sources of wastewater. The
concentration operation involves evaporation and condensation with the
condensate water being discharged as wastewater. Other sources of wastewater

are the lime-cake and ash-cinder transport water.

Condenser water is discharged directly to the Saginaw River. Process
wastevater from the beet washing and fluming is aerated in a l-acre pond and
then either reused or discharged to 7 acres of holding ponds. Lime wastewater
also goes through the l-acre aeration pond to the holding ponds. An
additional 8 acres of holding ponds are not used but are available, if needed.
The total holding capacity of the system is about 50 days at average plant

flows.

Monitor Sugar Company, Bay City -- Monitor Sugar Company processes sugar beets

into sugar, molasses, and dried beet pulp. The sugar is sold for domestic
consumption, while the molasses and pulp are sold as livestock feed.
Processing is seasonal, coinciding with sugar beet production in the fall and

winter.

The wastewater produced in manufacturing these items is treated by Monitor
Sugar Company before discharging to the Columbia Drain. The treatmen’ imposed
is screening and chemical coagulation, followed by lagoon aeration. The
wastewater entering this treatment system comes from the fluming and washing
of beets. The flume water is a mixture of river water (from the Saginaw
River) and recycled water from the primary treatment system. The company uses
filtered river water to wash the beets. The sand filter backwash is
discharged to the primary system. Flow rates average approximately &4 to 5

mgd .
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Another source of wastewater is the cooling water from process evaporators and ‘
vacuum pans. This is discharged untreated to the Columbia Drain. Flows are

approximately 3 mgd.

Consumers Power Company, Essexville -- Consumers Power Company operates the

Karn-Weadock Electric generating complex located at the mouth of the Saginaw
River. The .arn and Weadock Plants pump noncontact cooling water, service
water and cooling tower makeup water from the Saginaw River and discharge
” their effluents into Saginaw Bay through a common flume. The average design

AT for Weadock is 11.7°F and 14.3°F for Karn. They use approx.mately 500,000

gpm of water when running at plant capacity.

The Kara Plant has two coal-fired generating units, each rated at 265 MWe and
1 | two oil-fired units having a <ombined rating of 1,237 MWe. The coal-fired

units have once-through cooling and the oil-fired units have cooling tovers.

12 lThe Weadock Plant has the capacity of operating eight generating units: two
rated at 35 megawatts, two rated at 50 megawatts, two rated at 66 megawatts
and two rated at 156 megawatts. The six smaller units are fueled by oil and
the two larger units are coal-fired. Beginning Januaiy 1981, the status of

12 | the six smaller units is economy reserve with limited protected hours of

operation through 1990. All units have once-through cooling.

Significant Municipal Dischargers

The City of Midland Wastewater Treatment Plant is the only significant

municipal discharger in Segment 10. Narrative on this facility can be found

1 'in Section VI of the Great Lakes Basin Framework Study(33).
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There are no significant municipal or industrial dischargers in Segment 50

(see Figure 2.1-20).

There are three major and three minor municipal wastewater treatment plants
which use the surface waters of the Saginaw River main branch, Segment 27 (see
Figure 2.1-21). The type of treatment afforded by wastewater treatment plants
on the Saginaw River and their amounts of discharge are listed in

Table 2.1-18. There are five major industrial wastewater dischargers which

utilize the Saginaw River for waste assimilation.

Significant municipal dischargers to Segment 27 are the Bay City, Saginaw, and

Zilwaukee Wastewater Treatment Plants.

2.1.3.4.2 Groundwater Uses

General Terrain Characteristics

The Midland Plant is situated within the Tittabawassee River Basin (se~
Figure 2.1-16) on a glacial lake plain. This portion of the basin is
characterized by relatively slight topographic relief, with some lakes and
marshes, and generally a poorly defined drainage pattern. The elevation of
the Flant site is 634 feet, with surrounding areas ranging from 600 to 625

feet, down to 596 feet in the Tittabawassee River bottom.

(37)

Groundwater Occurrence

The Plant is located in an area where glacial till and lake deposits of sand,
silt and clay overlie the Pennsylvania Saginaw Formation. The glacial
deposits range from 150 to 350 feet thick at the Plant site and are relatively
widespread. The Saginaw Formation is nearly flat-lying and consists of
shales, sandstones and siltstones.
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The presence of a thick impermeable clay layer has produced two hydrologic
conditions at the Plant site:
A perched water table in the sand s«bove *“he clay; and

An artesian aquifer in the sand and gravel underlying the cl

lhe perched water table is in the upper brown sand which ranges up to 65 feet
thick as indicated in sample boring data. The major source of this near-
ground water is rainfall which seeps through the overburden, with a 1%

hydraulic gradient toward the river. The quantity of water in these surface

sands is limited and they =¢2 not a source of domestic supply in the area.

A survey of the domestic wells in the vicinity of the Plant reveals that water

is drawn from the artes.an aquifer confined below the thick, impermeable clay

leyer.

Qighndwater_yse Within 50 Miles

As evidenced by the information contained in Table 2.1-19, groundwater is a
minor soul :e of municipal water downstream of the Plant but a major source
within the 50-mile radius. At present, all municiralities downstream

Plant obtain their drinking water from artesian wells or from Saginaw B:

(Lake Huron) Groundwater is a source of recharge to the Tittabawassee
vaerl37'. The lower drift zonme or artesian aquifer in the Midlaad are

be recharged from exposed moraines east of the Midlaad are: The river
however, does not contribute to this aquifer, since the piezometric hea

the aquifer is higher than the water level of the riv causing
hydraulic gradient from the aquifer to the river. fore ater taken from

the river and consumed by evaporation from the pond d i rechargi

of the groundwater reserv-oirs downstream of the Plant.
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‘ recharge the deep aquifer uscd for domestic wells, the small percentage of
river flow removed through Plant operation would not affect the recharging

1] cayability(37).

(37)

1| Wells on the property have been sealed and grouted The cooling pond site

is underlain by soil strata (glacial till) -f low permeability (between 1 x
10‘8 and 1 x 10.9 cm/s) with occasional pockets of more pervious sand
(surficial silts ana sands) compared to the uppermost soils =-- generally to a
depth less than 15 feet. A cutc . wall of suitable impervious materia =
and/or a bentonite slurry trench extending to the impervious till has been
emplaced within the dikes. Estimated seepage losses are considered minimal --
not to exceed 1-2 cfs. For design purposes, a seepage loss of 4 cfs or
approximately 800 a-~~-feet was assumed for the design drought. The

. impervious layer prevents downward percolation from the cooling pond into the
deep artesian aquifer. Also, the migration of any contrmination through the
impervious clay would be extremely small because cof the ion-exchange capacity
of the clay. In addition, all domestic wells in the area are locate. up-

(37). There should be no contamination of

1 | gradient from the Plaai site
groundwater supplies, and consequently no contamination of any domestic water
supplies which obtain their water from thne artesian aquifer underlying the

thick impermeable layeir of clay.

Sources of vater for supply aad distribution systems within the 50-mile radius
are indicated in Tabie 2.1-19. ECMPDR identifies 5 water supply and/or
distribution systems within their study area. These systems serve
approximately 94,000 people who obtain their water from aquifers. In addition

to the portion of the populace served by established distribution systems with
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groundwater supplies, nearly 296,000 peopie tap the groundwater resource for

their private supplies.

Industrial water supplies are obtained from groundwater sources through poth
waicipal systems and private wells. Well water supplies are not expected to
be an important source for new manufacturing supplies because of limited

yields of aquifers and the relatively poor groundwater qualit; .

irrigation water is used for frost protection, supplementing rainfall, field
cooling, seed bed preparation and fertilizer application. Michigan irrigator

(38). Water 1* also used to

use averages about 5.1 inches of water annually
irrigate golf courses and for commercial purposes. Figure 2.1-22 is a map of
gfound and surface water sources of irrigation water within the ECMPDR study
region. Table 2.1-20 includes a breakdown of the number of acres irrigated
and the number of groundwater fources of irrigation water arranged by major
drainage basin. Although the data are relatively old (1967), it is the mest

recent available anJd serves teo indicate the areas in which irrigation is most

heavily used.

There is no known point downstream where the Tittabawassee River is used as a

source of domestic water, for irrigation or for fish farming activities.

2.1.3.5 Commercial and Recreational Fish Catch and Hunter Harvest

2.1.3.5.1 Surface Watesrs - Rucreational

The lakes ard streams within the 50-mile radius of the Plant provide a
valuable recreationzl resource. The surface waters of this area are utilized
for boating, swimming, fishing, hunting and picnicking recreational

activities. Power boating and sailing are extremely popular on Saginaw Bay,
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and canoeing is popular on many streams of the area. Marine harbors on the
Saginaw River and Bay are used extensively. There are 24 public beaches on

the shores of Saginaw Bay and Lake Huron(34).

The surface waters of this region support a diverse year-round sport fishery.
The Bay, streams, inland lakes and impoundments provide good fishing for
panfish, bass, northern pike and walleye. However, contiguous waters that may
be influenced by Plant operation include only the Tittabawassee and Saginaw
Rivers below the Plant, and Saginaw Bay. The Tittabawassee River is
classified as supporting a warmwater fishery, but the section below the Plant
has limited fishery value at present due to a Michigan Department of Public
Health Advisory against eating fishes from the Tittabawassee Rivershed(3sa).
Fisn species com, >sition and abundance are described in Sectionm 2.2.2.1.
Additionally, the Tittab-wassee River has limited recreational value due to

its designation as a partial body contact recreationa' area (Section 1.1).

Results of the MDNR Sport Fishing Surveys(38b)

of 1972, 1973 and 1975 for
Midland and Bay Counties and of 1975 for Saginaw County are shown in Table
2.1-21. These estimated catches are county-wide and do not necessarily

reflect the catches in contiguous waters.

Saginaw Bay is the center of fishing activity. Yellow perch is the prime
recreational species of the Bay. The Bay is also productive f northern pike,
catfish, bass, walleye, and carp. Boat and shore fishing are very popular
along the Bay shoreline. An estimated 5,693,000 fishing days were spent in
the East Central Michigan Study area iu 1972 with a success rati: of 1.82
pounds per day, and an intensity of use ratio of 23 days per acre of water

(35)

surf .ce MDNR Sport Fishing Survey results of catches on Saginaw Bay and
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selected tributary streams for 1971, 1972, 1973 and 1975 are presented in

Table 2.1-22.

Recently coho and chinook salmon have become important due to an vxtensive
stocking effort in the Au Gres, Rifle, Flint and Cass Rivers and at Caseville.
Table 2.1-23 lists salmonid plantings in the area of the Plant for 1975, 1976

and 197739),

2.1.3.5.2 Commercial Fish Catches

Traditiorally, Saginaw Bay has been a prominent commercial and recreational
fishing resource. Over 90 species have been recorded in the Bay including

lake herring (Coregonus artedi), rainbow smelt (Osmerus mordax), chubs

(Coregonus hoyi), white s\ cker (Catostomus commersoni), channel catfish

(Ictalurus punctatus), yellow perch (Perca flavescens), walleye (Stizostedion

vitreum), whitefish (Coregonus clupeaformis), lake trout (Salvelinus

namaycush), bullheads (Ictalurus sp.), rock bass (Ambloplites rupestris), carp

(Cyprinus carpio), alewife (Alosa pseudoharenges), smallmouth bass

(Micropterus dolomieui), northern pike (Esox lucius), rainbow trout (Salmo

gairdneri), coho salmon (Oncorhynchus kisutch), chinook salmon (Oncorhynchus
(40)

tshawytscha), and numerous forage and noncommercial fishes

The fisheries resources of Saginaw Bay have been studied extensively and these
studies generally conclude that the fisheries resources of the Bay have been
severely altered in the last century and that the commercial fishing industry
there is endangered. Freednan(ao) provides an extensive historical and
present day account of the changes and status of the commercial fishing

industry of Saginaw Bay.
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Commercial fishiug became established in Saginaw Bay in the wi.ddle of the
1800's and peaked in 1902 at 14,182,000 pound: of production. Commercial
fishing regulations, techniques, effort, fish species composition and market
have changed considerably since the establishment of the Saginaw Bay fishery.
As a result, the commercial catch from 1974 to 1978 averaged only 1,570,000
pounds per year (Table 2.1-24). Carp, catfish, suckers and yellow perch are
presently the most important cCommercial species. The commercial fishery in
Saginaw Bay is currently a minor industry. However, the Bay still has the

highest fishery productivity in the er’ire Lake Huron system.

2.1.3.5.3 Hunter Harvest

Table 2.1-25 shows the annual average hunter harvest within a 50-mile radius
of the Midland Plant site. The annual average harvest figures represent the

six-year period from 1970 through 1975(61'.

No data are available to estimate the amount of game that is consumed

(41) estimate that 80% of the game harvested

locally. However, MDNR personnel
is taken by residents of that area. Hence, we can broadl, -ssume that 80% of

the game harvested is consumed locally.
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Area

Tittabawassee River

Basin

Cass River Basin

Rifle River Basin

Bay County

Au Gres River Basin

Saginaw River Basin

Shiawassee River

Basin

Huron County

Black River ZLasin

Kawkawlin River
Basin

Note:

(a) ECMPDR (34),

MITTAND 1.2-ER(OLS)

TABLE 2.1-20

IRRIGATION IN THE ECMPDR STUDY AREA (3

Type of
Irrigation

Agricultural
Commercial
Golf

Agricultural
Commercial
Golf

Agricultural
Commercial
Golf

Agricultural
Commercial
Golf

Agricultural
Commercial
Golf

Agricultural
Commercial
Golf

Agricultural
Commercial
Golf

Agricultural
Commercial
Golf

Agricultural
Commercia)
Golf
Agricultural
Commercial
Golf

TOTALS

REVISION 1 - APRIL 1978

Number Number Number of Number of
of of Groundwater €. l4ce Water
Systems Acres Sources Sources
20 2,333 3 17
2 72 2
15 485 4 11
5 161 2 3
2 327 2
4 131 2 2
3 87 3
1 30 1
27 2,126 7 20
1 40 1
1 80 1
3 19 3
2 3 2
2 18 2
20 616 9 11
6 2 4
13 7 6
6 141 4 2
8 583 2 6
9 1,567 4 S
5 260 5
_2 14 1 _1
152 9,372 51 106

Data incomplete for Gratiot, Clare, Roscommon, Ogemaw and Iosco Counties.



Yellow Perch
Walleye/Sauger
Bass
Pcnfxol(')
Northern Pike/Muskie
Suckers

Smelt

Lake Trout
Rainbow/Steelhead Trout
Brown Trout

Brook Trout

Cohe Salmon

Chinook Salmon

Crappie & White Bass
Catfish & Bullheac
Whitafisk/Cisco

Rock Bass
Sunfish/Bluegill

Other

Angler Days

{a) The category panfish includes Crappie & White Bass, Rock Bass and Sunfish/Bluegill

MIDLAND 1&2-ER(OLS)

TABLE 2.1-21

MICHIGAN SPORT FISHING SURVEY ESTIMA
FOR BAY, MIDLAND AND SAGINAW COUNTIE
(NUMBER OF FisH)

in 1972, Rock Bass and Sunfish/Bluegill in 1973; however, these categories were
rlpots.g)lcplrltely ia 1975.

! (b) MDNR

REVISION 12 - JUNE 1981

Bay  Hidland Bay ‘Hidland Bay Saginaw
1,839,740 17,850 2,309,850 55,980 4,352,170 25,500
0 0 2,700 0 0 0
30,600 13,600 15,660 19,170 20,060 2,210
106,420 242,380 87,120 95,760 0 0
8,330 4,080 10,440 3,240 8,500 6,630
4,620 13,600 19,800 5,040 20,910 33,490
109,990 0 0 0 0 0
0 0 90 0 0 0
0 0 0 90 510 170
0 0 180 0 0 0
0 0 0 0 8,500 0
0 Q 0 0 850 3,230
0 0 0 0 850 1,120
0 0 49,950 266,130 51,000 44,370
0 0 261,180 31,050 188,190 19,422
0 Q 0 0 1,700 0
0 0 0 0 1,020 2,968
¢ 0 0 0 172,380 6,970
49,810 24,140 91,350 3,780 18,190 10,030
170,170 67,830 199,800 73,530 295,120 49,130
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TABLE 2.1-22

" SPORT FISH CATCHES WITHIN THE R,llll.l Kabiius
OF TEZ MIDLAND PLANT

AR L oW Au Gres River/Whitney vrain Cass River =
Species LI w7 W ] Wi 18 1 7 ) W g ) g .+ B B e

Yellow Perch 2,360,200 5,774,050 6,185,340 10,962,719 12,580 25,160
#50
Walleye/Sauger 1,460 6RO 9,050 510
Bass 05,790 39,260 94,690
1,870
Nocthern Pike/ituskie 29,060 12,380 21,060 36,210 23,100 n
b, 700 o
Suckers 28,900 22,500 o4 430 2,040
19,210 58,9%
Lake Trout 160 jou 1,620
Rarubow/Steelhead 100 e 270 3, 2% 10,880 12,410 3,10 14,960
1o 510 3,300 6,29 2,50 1,020
Brown Trout n 450 5,440 2,360 i, 190 810 10
2,000 3,1« 8,19
Cobo Salmon 100 9,860 60 7,480
1,520 4,93 18,630 2,210 180 e
Chinook Salwmon oG 15,810 170 180 15,360
3« 1,620 2,040 180 e
Crappre/White Bass 62,550 145,860
Bullbead/Cattish 364,210 523,430
Whitetfash/Cisco 3,220
Kook Bass 1,700
fontish/Bluegill) 266,730 264,260 559,470 2,550
Otker 94,350 291,450 33,150 5,100 166,170 510
2,040 1,53 18, 360
Augler Days 3158, 360 527,110 506, 30 8L, 000 27,00 46 240 83,340 53,040
5,680 18,550 14,85 7,650 24,420 20,760 13,700 5,210
Fisheomen 48,920 13,610 89,30 5,980 14,450 3,10
840 3,90 2,970 5,780 S, /80 3,780
12 | o) mow
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Stream
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TABLE 2.1-23

SALMONID PLANTINGS WITHIN 50 MILES

Steelhead

Whitney Drain
1975
1976
1977

Au Gres River
1975
1976
1317

Rifle River
1975
1976
1977

Cass River
1975
1976
1977

Tawas
1975
1976
1977

Caseville
1975
1976
1977

Port Austin
1975
1976
1977

Grindstone
1976

Flint
1976
1977

(a) MDNR, 1977 (39),

REVISION 1 - APRIL

5,040
16,100
10,000

15,000
10,440
10,000

5,000
10,000

5,076
10,000
5,000

1978

OF THE MIDLAND PLANT, 1975-1977(a)

Brown Lake Coho
Trout Trout Salmon
30,144
151,410
100,000
225,000
10,000 78,000 100,892
40,007 100,000 80,800
5,025
10,000
10,000
10,000 100,000
40,000 100,000

Chinook
Salmon

100,447
100,970
75,000

100,496
100,000

125,590
125,000

Total

5,040
46,244
10,000

100, 447
100,970
75,000

15,000
10,440
10,000

151,410
200,496
325,000

193,892
230,807

10,101
20,000
15,000

110,000

140,000

125,590
125,000
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TABLE 2.1-24
COMMERCIAL CATCH RECORDS (1b)
! i District MH-4 - Saginaw Bay
. |
(
Species 1970'* 191 1972 1973%) 1974'*) 1975'*) 1976 ™ 1977 1978
Alewives ——— - 38 - 190 20 - 245 --
Bowf in 221 235 114 10 744 2,33 884 2,076 390
Buffalofish 55 --- - 227 8,365 - - - 2,620
Bul lheads 56,183 44, 742 57,425 39,096 42,872 19,474 29,968 20,572 5,352
Burbot L8 5 ———— - ———— ———— ———- - S—
T Carp 1,223 999 1,387,513 888,296 765,952 684,062 629,071 716,004 187,213 686,823
Catfish 225,618 365,050 253,560 325,427 272,048 282,815 178,885 400,052 433,482
Crappie 9,701 48,862 46,417 56,140 61,941 85,587 55,575 26,949 19,150 |
i | Gizzard Shad - 3185 ---- -——— 35 439 5,402 3,213 17,37
I(hnl‘ha.: 21,028 21,2641 9,102 9,892 11,776 16,468 7,492 8,473 6,802 i
: | Rock Bass 561 911 457 ——-- 227 —--- 4 —ee- o s
! | 5
‘3 'Slwn'bwhvu! 12.077 8,881 6,386 103,735 18,993 15,932 13,413 8,233 12,809 .,
| Smelt - 660 20 20,000 4,000 ——— 16,000 ~—— i
: |
:‘ | Suckers 137,704 132,351 90,579 144,724 116,563 108,623 124,803 98,407 132,005 L
i | White Bass 155 605 363 193 1,239 17 540 112 84k o
g
i
Whitefish 4,111 5,002 26,421 15,029 16,036 26,994 28,532 41,764 40,339
| Menominee - 154 42 5 167 15 1,807 20,076 : a
* Yellow Perch 535,548 597,276 126, . 48 109,018 229,158 268,959 322,055 255,515 164,357 A
fid i b
‘; {Yellow Pike ~ ———— - - - - - .
! o
TOTAIL 227,211 2,613,768 L1706, 100 ., 189 485 1,462,324 1,476,997 1,699,578 1,659.635 1,542,405 :
i f( } USE . 1977 ) |
{2l on Tadh) "
| (b; MONR "
: &
.@,
j ' 1 JUNE 1983
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2.2 ECOLuLY

2.2.1 Terrestrial Ecology

The original survey of te -vestrial ecological features of the Midland Plant

(1). At the time of

site was conducted by Michigan State University in 1971
the survey, mos. of the original vegetation had been removed from the site in
preparation for construction. Aside from a few scattered pockets of original
vegetation on the edges of the construction area and on the Tittabawassee

River and Bullock Creek flood plains, all that remained of the preconstruction

vegetation was a 120-acre (48.6 ha) parcel which had not yet been acquired.

In order to assess the impact that construction activities had on the
preconstruction flora and fauna, aerial photographs were used to estimate the
nature and extent of the prior vegetative cover types. The species and
species densities of associated fauna) elements were estimated on the basis of
their occurrence in similar cover types near the site. These data on precon-
struction vegetation and faunal numbers and diversity were then compared with

vegetation and faunal values at the time of the survey.

Prior to the purchase of the site for the Midland Plant, the area land
use/cover types consisted of rural homes and farmsteads, cropland, pastures,
old fields in various stages of succession, and areas of mature and immature
forest. At the time of the survey, cleared areas supported an early seral

stage forb community.

Vegetation on the Midland Plant site may be subject to physiological stresses
due to high levels of salt from The Dow Chemical Company Plu.u® and associated
brine ponds immediately north of the Midland Plant. This condi ‘ion, which
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predates construction, has resulted in concentrations of soluble salts of
(2)
about 100 ppm in soils on the Plant site . The same study showed the

| concentration of suspended particulates to be about 100 pg/m®, of which about

10% is salt. The combination of soil dust and suspended particulate salts can

.

. 2 e 2 -] "
result in a deposition rate of 2.5 x 10 mg cm day . Salt levels on some

areas of the Plant site are thus comparable to those of a marine environment

| No studies have been conducted to determine what impact these salt levels may

| have on the local environment.

| Prior to construction, the Plant site contained the basic habitat components
| for a variety of wildlife and probably supported moderate population densities
of the more common species. Preconstructicn clearing rendered the Plant site
fairly unproductive for wildlife except for several species of seed-eating and
. (1) - r 4 P . >
insect-eating birds . Construction of the Plant and associated facilities
has removed the vegetation recorded during the survey except along the flood

| plains of the Tittabawasee River and Bullock Creek.

| The bulk ot the terrestrial ecosystem on the Plant site has been replaced by
| the 880-acre cooling pond. Preoperaticnal monitoring programs on this
ecosystem are being conducted by the Applicant. Operational monitoring

programs are also planned. (See Section 6.1, 6.2 and 6.2a.)

| An ecclogical survey of the area tec be impacted by the construction, operation

1

and maintenance of the Midland Plant's transmission lines was completed in
September of 1979. A list of "important species" appearing on or near the
transmission line is presented in Table 2.?-1a. The lirt includes "important"”
avifauna associated with th> cooling pond. These data are derived from the
\<d)

final report on thoc survey, dated November 10, 1979
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12] Historical data, such as the studies conducted by The Dow Chemical

2.2.2 Aquatic Ecology

Co-pany(s's) and the lichigan Water Resources Commission (HHRC)‘7) provide an

in the following discussions.

12| 2.2.2.1 Historical Aquatic Ecology Data

. Collections during the early 1970s, when compared to Consumers Power Company's

is undergoing noticable improvement.

2.2.2.1.1 Fishery

studies(5'6’7)

these three studies, electroshocking was tue principal technique used;

however, Batchelder and Alexander (197&)(6)

with fyke netting and a tag and recapture techanique.

REVISION 12 - JUNE 1981 3+4>3

adequate background on the Tittabawassee River aquatic ecology during 1971-
1974 at the Midland Plant site. Du.ing 1977 and 1978, Consumers Power Company
contracted the Department of Biology of Central Michigan University to develop
strategies for [uture aquatic~ monitoring. During 1979, Lawler, Matusky and
Skelly Engineers wecre contracted to conduct a preoperational aquatic

monitoring program near the Midland Plant site. These studies are summarized

pilot (Section 2.2.2.2) and preoperational (Section 2.2.2.3) monitoring

collections indicated that the aquatic environment of the Tittabawassee River

Table 2.2-1 lists the fish species identified during the 1971 through 1674

at various locations in the vicinity of the Midland Plant.

complemented the electroshocking
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| Distribution

During the early 1970s, the Tittabawassee River upstream of the City of

| Midland had a healthy fish population composed of game fish, coarse fish and
forage fish. These fish were almost entirely warmwater species. The most
important game species were smallmouth bass, yellow perch, crappie, rock bass,

northern pike and channel catfish. Three salmonids were collected during the

g 6 0 .
1973 study( ) including a single fish at Emerson Park and two fish at Dow Dam

Station.

-

The MWRC (1972)(7) and Zillich (1973)(>J studies showed that the fisk
populations were low in the Tittabawa:-see River segment from the City of
Midland downstream to its confluence with the Saginaw River, a distance of
approaimately 20 miles (32.2 km). Game fish were almost absent and the
majority of the species caught were coarse and forage fish. swever, below
the Dow Dam, the MWRC studyfr} identified eight game fish species during a

fish kill om July 27, 1971; including crappie, black bullhead, pumpkinseed,

smallmouth bass, northern pike, rock bass, white bass and bluegill.

Batchelder and Alcxander‘O). two years later, reported the presence of game
fich in the fyke nets located in the segment of Tittabawassee River downstream
from the City of Midland during their 1973 collections. Their results
indicated that electroshocking was not efficient in the collection of game
fish, since the nmber of game fish found could be related to the length of
time of shocking and the varying difficulty in trapping fish. The
electroshocking resulted in approximately €0% carp and 16% crappie, whereas
netting resulted in 51% crappie, 18% sunfish and 15% bullhead. In eithe:

case, game fish were present in the samplings [mprovement since 19

REVISION 12 - JUNE 1981




12

12

MIDLAND 1&2-ER(OLS)

indicated by the reappearance of some game fish such as northern pike,

sunfish, crappie and smallmouth bass.

In 1973(6) the combined catch of electrofishing and fyke netting in the
Tittabawassee River upstream of the City of Midland, downstream of the Dow Dam
at Smith's Crossing, at Freeland and at Saginaw Township Park yielded 59%,
87%, 60%, 49%, and 27% game fish, respectively. The biological degradation of
the waters 2t Smith's Crossing, Freeland, and Saginaw Township Park, although
improving, was attributed to the effluents from the Midland wastewater

treatment plant and discharges from The D.. Chemical Company Co-plex(s).

The tag and recapture portion of the study(6) did no* conclusively demonstrate
whether the fish cepresented resident or transient populations. Commu-

(9)

nication with Dow Chemical Company biologists disclosed that the majority

of the river fish are apparently transient.

Importance of Local Species

Commercial fishing is not a major economic activity in the study area. The

commercial fishery statistics in this area are given in Section 2.1.3.5.2.

In 1972, the HURC(7) reported that heavy metal and toxic organic materials in
fish captured in the Tittabawassee River were below the limits set by the US
Foed and Drug Administrati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>