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' PREFACE

The following is an analytic description of one decision-making process
concerning whether or not to develop the hydfoelectric potential of a river.
The actual study of the case ran from June to July of 1979, and what is
presénted is limited to that generél time period. Much has since changed.

The focus of thé analysis is on the factors that the developers
" considered, or should consider in making a responsible commitment to small-
scale hydroelectric development. Though one éhould always be cautious in
geﬁeralizing from one instance, many of the facfors described are not atypical.

The introduction is a broad overview of the situation as it stood at the
time of the study.

Chapter I presents a detailgd description of the developers, the river
resource, and the contemplated development.

Chapter II is an analysis of the factors that have alreédy affected the
developefs in their'decision—making process and those thaﬁ should be considered
before a final decision ié made. The effect of each factor upon future
development is identified and critically evaluated. Each factor is considered
as either an incentive or barrier to the development. An incentive is a
~factor whose overall teridency is to encourage or expedite development; a

barrier tends.to compromise or impede development. The labelling is not made
‘to denote any opinion as to the legitimacy of the factor. Indeed many barriers.
should be confronted by tﬁe developersvin order to direct theilr decision to
tﬁe best means of development.

Finally, Chaptef III summarizes the impact of the more'significant
barriers and incentives previously noted, and presents recommendations that,
if implemented, will favorably affect decisions to develop small—scale'
hydroelectric generation capability; While the recommendations are based
.only-on theAimmediate case study, to the extent they tréat issues of general -

concern to hydro development, they may provide insights into legislative

opportunites for improving the general climéte for hydro development.'
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INTRODUCTION

The shores of Tra§erse.Bay, streams and lakes, gently rolling hills, and
varied wqbdlands comprise a rural area of unique, quiet and natural beauty in
the northwestern portion of Michigan's léwer peninsula. In the heart of this
region is Traverse City. Located at the base of Grand Tfaverse Bay, the "Qherry
Capitol of the World" is the hub, not only of cherry production, but also of
commercial, cultqral‘and governmental activity. The prosperity of this city
is brimarily attributable to the numerous tourists from southern Michigan and

bordering states attracted year-round to the area.

The serene, natural atmosphere of the arca is also encouraging retirement
and recreational development. Traverse City and surrounding Grand Traverse
County are experiencing rapid growth and,,conseéuently, an ever increasing
demand for electrical power.

The need for expanded or alternate electrical power sources for Traverse
City is urgent. Traverse City's Light and Power Department; the principal
producer and distributor of electricity in the area, is currently operating
without adequate reserve generating capacity. By 1981, the City's existing
‘generating capacity will be insufficient to meet peak demand. To aid in
meeting this demand, the Boardman River is being considered by Traverse City
and surrounding Grand l'raverse (ounty as a hydroelectric generating resodurce.

The‘Bqardman River is a particularly outstanding element of the nétive
environs responsible for Traverse'City's prosperity and growth. The ecological;
aesthetic and recreational assets of the river, perhaps'best demonstrated by
the excellent cold-water trout fisheries, have long been appreciated. Reliable
flows and the existence of five dams‘sites also yield the Boardman a considerable

hydroelectric value.
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Development of the Boaydman River would occur at the five dam sites.

Tﬁb existing dams, owned by the County, previously gene?ated hydroeleétricity,.
as did a third béfore being washgd out. One dam has never been utilized to
generate electricity. It is owned by the City which also owns the washed-out
dam site along with the fifth site that is preséntly supplying power to the
area. A feasibility study of devéloping the five sites,conéluded that
hydroelectric power is feasible at each.

Grand Traverse Coﬁnty.and Traverse City are presently on the threshold of

committing themselves to hydroelectric development of the Boardman River.



THE CASE
A. The Developers

Traverse City began generating its own electricity in 1912 when it
purchased the Queen City Light and Power Company from a local group for
$150,OOO.l The acquisition included two hydroelectric sites,'Keyétone2 and
Brown Bridge,3 with land and flowage-rights.4 This marked the formation of
Traverse City Light and Power (TCL & P). Today TCL & P is the principal
producer and distributor of electricity in the Traverse City area.5

From its inception; TCL & P was operated as a department of the city
government. The city manager was ultimately responsible for overseeing
TCL & P's operation but an appointed supervisor managed day-to-day operations.6
As TCL & P grew and became increasingly complex, it became evident that a more

professional management structure was necessary to effectively operate the

utility and make sophisticated planning decisions.

1
Traverse City Light and Power History, Light and Power Department, page 1,
May 1. 1979.

Keystone Hydroelectric Plant once located on the Boardman River, generated
power from. 1908 until 1961 when part of the dam washed out. All remnants of
the powerhouse and dam were demolished about 1969. Feasihility Study for
Boardman River Hydroelectric Power by the Joint Venture of Grant Traverse
County and Traverse City, Michigan, Cooperative Agreement No. EW-78-F-07

+ 792, (1979).

3 ‘
Brown Bridge Hydroelectric Plant, lcoated on the Boardman River, was built
in 1921, and has been generating power continuously since. Supra note 1.

1d.

Cherryland R.E.C.A. and Consumers Power Company also provide service to this
general area. Cherryland has no.generating facilities and therefore only
distributes electricity purchased from Northern Michigan Electric Cooperative.
64,080 MWH or 60% of Cherryland's total load in 1977 was sold within 12 miles
of Traverse City. Consumers Power Company generates power in Michigan and
distribultes throughout the state including a limited area in Traverse City.
Supra note 2, at 56.3.1.

6
City of Traverse City Charter, Chapter XII, §110.
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As a consequence, Traversc City ammended its charter to csiablish a

seperate Light and Power Department under an independent Light and Power

7 . ,
Board abpointed by the City Commission. The Board-appointed director has
: : 8
direct responsibility for management and operation of the system. This
. 9. . A

change became effective June 1, 1979.

Financially, TCL & P is self-contained with‘authority to set rates, pay
operating expenses and &etire its indebtedness.l~o The City Commission,
however, retains exclusive authority to exercise eminent domain powers and
tn anrhoriée bhond issues.lJ

"TCL & P's currént generating facilities consist of Bayside Steam Plant
and Brown Bridge Hydréelectric Plant. Bayside Steam Plant, located on the
shores of Grand Traverse Bay in Traverse City, contains four boilers and
four turbine generator units. The plant was originally constructed in 1912,
subsequently modified and then expanded in 1968 ﬁo accomodate the fourth
boiler and generator..12 Two boilers are coal-fired and, though‘old
(installed in 1948 and 1951) and inefficient, they are realtively reliable.

A gas-fired boiler ( installed in 1965) is relatively efficient and easy to

bring on line quiékly.

7
Id. Chapter XVII, §§ 175, 176.

8 : .
Id. Chapter XVII, §178 (a).

9
Meeting with William Strom, Director of TCL & P, Traverse City, Michigan
(June 5, 1979).

10 , .
Supra note 6, at Chapter XVII, § 179 (h)(i)(1).

11 : ’
Id. Chapter XVII, § 179 (e), (k).

12
Supra note 1, at pp. 1 and 2.
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The newest boiler, coal-fired, serves a 16,000 KW turbine generator which is
13
the base unit for the system.

Nameplate capécity of Bayside is 31,000 KW, but, because of emission
problems and boiler limitations, the maximum dependable net output is 28,420 KW.
The units are well maintained and in such condition that there is no reason
to anticipate forced retiremeﬁt‘of any unit before 1993. However, due to the

uncertain availability of natural gas, the short-time generating capacity of
: 15
Bayside Steam Plant should be considered to be 23,000 KW in the near. future.

Brown Bridge Hydroelectric Dam, located approximately 13 miles south-

west of Traverse City on the Boardman River, was constructed in 1921 expressly
. : 16
for the production of hydroelectric power and has operated continuously since.

The facility has a maximum capacity of 830 KW and practical maximum capacity
17

of 250 KW. The powerhouse contains one Leffel 690 BHP Turbine (installed

- 13

The three older boilers are connected to a common header serving three
turbines of 2,500 KW, 5,000 KW and 7,500 KW capability. The newest boiler
-is not cross-connected with the others and serves only the 16,000 KW turbo
gcnerator.

14
Maximum dependable continuous output is 26,000 KW. Maximum dependable
net output is the greatest amount of power that can be generated. Maximum
dependable continuous output, is the greatest amount of power that can be
generated for a lengthy period of time.

15
Maximum dependable continuous output becomes 20,600 KW.

16
Supra note 1.

17 .
The amount of power generated is determined by the water flow of the
Boardman River. Practical maximun capacity is the generating capability
that can be expected when the flow is at its ( average seven day ) minimum.
Maximum capacity is the greatest amount of power that can be generated

at high flows. '
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in 1921) and one Leffel 375 BHP Turbine (installed in 1941). The
turbines arc operated in a'"run—oF—Lhc—river” mode. lnspection of rthe
plant in September 1977 concluded that the facility is in safe condition
requiring only minor repairs and periodic maintenance.

As the electrical requiréments of Traverse City increased over the
years, TCL&P also established interconnections with other utilities. These
inter-ties ensure reliable service by enabling TCL&P to purchase necessary
power. If TCL&P were not interconnected, firm capacity of the system
would be the generating capacity available when the largest unit is out of

service, or 12,750 KW,which is not adequate to meet present demand. 18

19

TCL&P, along with three other utilities, in 1968, formed Michigan

20
Municipals and Cooperatives Power Pool (MMCPP). - Membership in the pool

18
Peak demand in 1970 was 16,540 KW and 23,150 in 1976.

19
Wolverine Electric Cooperative, Northern Michigan Electric Cooperative -
and Grand Haven Board of Light and Power.

20

The pool system is composed of a number of individually owned generating
plants scattered throughout the western and northern portions of Michigan's
lower peninsula. The members of the pool operate their systems in
parallel under the terms of an agreement to maximize overall economy.
Members also cooperate in the planning construction of new facilities.
There are not wheeling charges within the pool. However, edach member i3
required to maintain adequate source power.capability (generating capacity
plus capacity purchases from pool members or third parties) plus a reserve
capacity that other members may draw on. TCLP's generating capacity is
listed as 33.0 MW (based on nameplate capacity rather than practical
capabilities) which just meets the capacity presently required by the
pools of TCL&P.



allows TCL&P, throﬁgh tie lines to Northern Michigan Electric Cooperative

and Consumers Power Company, 22 to draw on 25 MW of capacity when needed. 23

Additionally, in'l978,ATCL&P, along With'ninetéen'other municipal
uti}ities, formed the Michigan Public Power Agency (MPPA) under the pro-
visions of the'Energy Eméloyment Act of 1976. 24 The MPPA is a corporate
entity, distinct from its constituent members, which enables TCL&P and other
members to achieve the economies of scale usually associated with‘iarge

25

public utilities. The MPPA is currently negotiating for shares in the

26

Midland Nuclear Power Plant under construction by Consumers Power Company.

21
The ties facilities-were installed in 1958 and rated at 15 MW.

22
The interconnection substation was constructed in 1977 and is rated at
10 MW.

23

Because of recent -equipment failures at Bayside Steam Plant, TCL&P is
currently utilizing the pool interconnection to purchase power from the
City of Lansing. .
24

MICH. COMP. LAWS § 460.801-460.848

[MICH. STAT. ANN. § 22,189 (Callaghan 1979)].

25

MPPA can finance, maintain, improve and acquire projects to supply electric
power for the member municipalities on a scale not achievable by the
municipalities individually.
26 '

Consumers Power Company originally did not desire to sell shares in Midland
to o ' »

Energy Commission licensing proceedings on anti-trust grounds, Consumers
Power negotitated a settlement allowing municipal participation:
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In the year ending June 30, 1978, TCL&P's net load was 141,761,000 KWH.
Of this load, 92.57 was generated at Bayside, 1.7% at Brown Bridge and.
'5.82 was purchased from MMCPP. Peak demand was 25,980 KW.

It has been apparent for several years that TCL&P does not ‘possess
adequate generating facilities to provide reliable electric service to its
customers. Membership in a power.pqol and a joint agency provides TCL&P
with the means to purchase additional power to meet demand. However,
wholesale purchase of electric powetr may cost mutre Lhén_gencrating tho
power. Thus, when Grand Traverse County approached Traverse City with
the notion of jointly developing the hydroeiectric capability of the-
Boardman River, TCL&P was most receptive.

Grand Traverse County which encompasses Tréverse City has never
eﬂgaged in public utility activities. The County, however, does own
two dams, Boardman and Sabin, on the Boardman Rivér. Both were used- by
the former owner, Consumeré Power Company, to generate hydroelectricity.

IhHSeptembér 1977, the County engaged a consulting engineering firm
to conduét a safety inspection of the two dams. At approximately the same
time, Grand Traverse County attempted tu gel Consumers Power to repurcﬁase
the dams. Consumers Power refused to buy the dams but did release the
County from a restrictive covenant iﬁ the deed prohibiting utilization
of the dams‘for hydroelectric generation. 27 Subsequently, the consultant
was additionally charged with exploring the possiblity of developing hydro-
electric capability at the dam sites. The consultant was also éharged with
in§estigating alternate means to fund any main£enance, renovation, or new
construction recommended.

27
Meeting with Ross Childs, County Coordinator, Grand Traverse County,
Traverse City, Michigan (June 4, 1979).
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The resulting report strongly recommended utilizing both dam

sites as hydroelectric bower sourceg either indepenaently or co-dependently
with dam sites owned by Traverse City. It was further recommended
that the County authorize the consultant, by resolution, to submit a
propdsal to the U.S. Department of Energy.for funding for a feaéibility
assessment for the hydroelectric development. After a similar. resolution
was requested of Traverse City by the County, a joint proposal was soon

on its way to the Department of Energy.



B. The Resource

The Boardman River rises some 38 miles east of Traverse City in the
Mahon.Swamp, then flows southwesté?ly for 40 miles through forested lands.
Turning north for nine miles, it fldws-througﬁ Tra;erse City emptying .into
Grand Traverse Bay. The Bbardman River system drains a surface area of
approximately 186,000 acres and includes about 130 linear miles of stream.

Stream flow in the Boardman River is fairly stable, esﬁecially during
low flow periogs, as it is sustained by ground water dischargling iuto the
river fr6m permeable glacial outwash soiis. 28 Drainage from twelve lakes
ranging in size from a few acres to 60 acres and extensive [orestation ié~
the watersﬁed also contribute to flow stability. 29

U.S. Geological Survey records from the Mayfield gauging station for
the past 25 years indicate an average discharge of 194 cubic feet per second.
Although extemes were recorded during this period (maximum -~ 1220 cfs on
September 14, 1961, minimum -- cfs on November 2 and 3, 1963), éverage
minimum flow for the summer months is about 130 gubicvfeet per seconq. 31
However, it must be taken into account that stream flow is regulated by the
Brown Bridge Hydroelectric Plant located 0;9 miles above the gauging station.

Spring flows normally raise the stage heights frum two to four feet in the

~upper and lower reaches respectively.

28 . .
This outwash channel constitute the major ground water aquifier in the
basin. : '

29 :
Supra note 2 at § 6.2.

30
1d.

31
1d.
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-The Boardman River has a moderately fast stream gradient, dfopping
500 feet in elevation from its sources.in a large swamp to its mouth on the
west arm of Grand Traverse Bay. Although six dams on the river dissipate
about 120 feet'of fall, the average drop in elevation over the 50 miles
of stream is 8 feet per mile.

Six dams presently impede the natural flow of the Boardman River.
Union Street Dam, located in Traverse City, 0.9 miles from the porth of

the river, was originally erected in 1897 to supply power for a flour mill.

Its average head is 9.1 feet with a meau [low of 294 CUbic‘feet per second. 32

The dam is presently owned by Traverse City and used to regulate the level

-

of Boardman Lake, a 350 acre natural lake.
‘Approximately 5.0 miles upstream from the river mouth is Sabin Dam.
Originally constructed in 1906 and rebuilt in 1930 for Boardman River Light

and Power Company, it was used by successive owners for hydroelectric

. 34
generation until 1969. At that time it was sold by Consumers Power

32
1d. -

33

Present facilities at the dam site, consisting of an earth fill dike about
250 feet long with 10 hand wheelgates and a 15 foot long concrete dam
spillway at the extreme west end with trash racks and two dischargg tubes,
are generally in good condition. Id. at § 6.1.1.

34
Present facilities consist of a 20 foot by 60 foot rectangular brick
powerhouse and a 110 foot long concrete dam with two concrete spillways
(one spillway has an 18 foot long tainter gate; the other has three, 10
foot long wooden 1ift gates). Turbine flumes are closed off with stop
logs. An inspection report issued in January of 1978, indicated that dam
stability is good with adequate free board and minimal erosion of the
concrete spillways. Id. at § 6.1.2.
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Company to Grand Traverse County after removal of turbines aﬁd generators.
Its average head is 20.5 feet with a mean flow of 286 cubic feet per second. 35
Impounded by the dam is 37 acre Sabin Pond which extends ubstream to the
" base of the Boardman Dam.

The Boardman Dam is located about 5.6 miles upstream from Grand Traverse
Bay. The Qam was originally constfucted in 1894 for‘Boardman'River Light
and Power Company and rebuilt in 1940. 36 Successive owners used the dam site
to generate power until 1969 when Consumers Power Company sold Lthe site to
Crand Traverse Codnty after rémoving the turbines and genergtors. The average
37

head is 41.0 feet with a mean flow of 284 cubic feet per second.

Boardman Pond (81 acres) is impounded by the dam.

35
Id. at § 6.1.2.

36 A
Facilities at the site currently include a 700 toot long earth dike across
the Boardman River's original channel, an 18 foot wide by 200 foot long
concrete bridge-dam structure, an 18 foot wide concrete spillway which
includes two stoney spillway gates and energy dissipation blocks at the
lower end, and an 18 foot by 60 foot brick and concrete p-werhouse. ‘'fwo
exposed steel penstocks feed the turbine bays which includes the scroll
case, wicket gates and draft Lubes. An adjacent forcbay provides gate
control for the two penstocks which run beneath the bridge-dam structure.
The County road crossing the crest of the structure is in severe disrepair.
Inspection of the dam indicated minimal concrete deterioration, an inoperable
wicket gate and slight seepage. Id. at § 6.1.3.

37
1d.
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The fourth dam, Brown Bridge Dam, is located approximatelv 19 miles
upstream from Traverse City. Constructed in 1921 for the production of

hydroelectric power for Traverse City Light and Power, it has generated power

continuously since that time. 38 The average head is 30.2 feet with a mean

39

flow of 161 cubic feet per second. Brown Bridge Pond impoundment occupies

191 acres in the approximate center of 1,240 acres of Traverse City-owned

40
property.

In addition to these four majof man-made impediments to natural flow,
there remain a small dam and millpond on both the North Branch and the
South Branch of the Boardman River. |

Until 1961, one other dam existed on the Boardman Rivér. Keystone
Dam was constructed in 1908 for the Queen City Light and Power Company,
approximately 7 miles upspream from the river's mouth. In 1912, the
facility was purchased by Traverse City Light and Power and generated hydro-
electric power until the intake structure at the powerhouse overtopped ahd

washed out part of the dam in Seﬁtember 1961. The site had had .an average

head of 20 feet with a mean flow of 282 cubic feet per second. 41

38

The dam is about 28 feet high consisting of a 425 foot long earth dike on the
southside, a concrete superstructure, a brick powcrhouse located over a
concrete spillway having two 12 foot wide steel tainter gates and 1250 feet
of earth dike on the northside. A concrete fishladder, now abandoned, is
located north of the powerhouse. ‘

39
Supra note 2, at § 6.1.5,

40 :
An initial 1,000 acres was acquired in 1912 from the Queen City Electric

Light and Power Company. Between then and 1944, additional parcels of land
were acquired from private individuals and the State of Michigan. Traverse
City is presently considering setting aside this land for a wilderness area.

41
Supra note 2, at § 6.1.4.
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The dam had impounded a 20 acre pond. As a result of the washout, an
opening was cxcavated in the west end of the earth dike to permit the
river to return to its original course. In 1969, all remmants of the
powerhouse were leveled and the spillway demolished to eliminate public
. 42
hazards at the site.
The Michigan Water Resources Commission has classified the Boardman River

as a first-class, cold water stream. 43

Although warm waters from the
twelve lakes draining into the river influencg water temperatures for a
short distance downstream, spring seepage soon cools the water sufficiently
to support a Varigty of cold‘water fish species. As the Boardman River
flows through the three hydroelectric impoundments and Boardman Lake,

water temperatures are elevated, especially in the lower eight miles of the’
river. These impoundments are uniform in temperature, i.e., they do not
stratify, mainiy due to the short mean hydraulic retention time. 44
Water quality of the Boardman River meets or exceeds all established

standards for the river basin. 45

42
1d.

43 .

Michigan Water Resources Commission, Use Designating Areas for Michigan
Interstate Water Quality Standards, Bureau of Water Management, Department
of Natural Resources {(March 1969).

44

For example, the temperature of Boardman Pond was recently measured by
Water Quality Division, Department of Natural Resources, and found to be
only 6 or 7° F warmer than the water immediately below the dam. ‘''elephone
conversation with E. Evans, Water Quality Division, DNR (June 4, 1979).

45

Michigan Water Resources Commission, Water Quality of Selected Lakes and
Streams in the Grand Traverse Bay Region, Bureau of Water Manage-

ment, DNR (March 1970). The Standards established for Lhe river protect
it for swimming; cold water fish species; industrial, agricultural and
commercial water supply; and other uses.




Traverse City operates a highly eflficicnt tertiary waste water Preatment
plant wh;se discharges into the river at the mouth of Boardman Lake are
very clean.

Because of its cooi, clean water, the Boardman rénks among Michigan's
top ten frout streams. Above Brown Bridge Dam, there ié an excellent
population of small to moderate size brook trout though browﬁ trout

47 The relatively swift flow over firm sand and gravel is

dominate.
excellent fish habitat.

Below Brown Bridge Dam, the stream widens but remains rapid over a
gravel and sand botgom. Brown trout predominate although their numbers are
~somewhat less than their food .supply will .support; natural reproduction is
impaired by Brown Bridge Dam. The Boardman River is, however, a fine
trout stream all the way downstream to Boardman Pond.

’ .
The lowgr part of the river within the confines of Traverse City
sutfers from municipal development, bgt still receives subspantial runs of
steelhead, lake trout, and salmon seaéo;ally upstream to Union Street Dam.

Boardman Lake and the impoundments on the Boardman River, classified as
top qualit& warm water, supbort tybical warm water fish pobulations; Brown.

Bridge Pond, in particular, is considered to provide some of the best inland

warm water game fishing in Grand Traverse County.

46

The phosphorous content of the effluent is less than 0.5 milligrams per
litre. 1Id. '

Other communities along the Boardman River are on septic tank-drain field
systems -or dispose of wastes by land disposal methods. '

47 :
Meeting with members of the Grand Traverse Chapter of Trout Unlimited
(June 4, 1979). ‘
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Additionally, nearly all of the Boardman's tributaries arc top

quality cold troutEWater and important nursery streams, with the more sizeable
onesisuppérting considerable trout fishing of their own.

There are no endangered fish species in the Boardman River, but lake
sturgeoﬁ.unaoubtedly used the river for spawning prior to dam consgruction.

The fisheries potential offered by the #ivef is not used to its maximum
by fisﬁermen. This is due in part to the popularity of sport fishing in
Grand Trévérse Bay which is basad primarlly on its lake trout resource.
Lack of public access also limits fishing activity and other recreational

49

uses of the river._

Oﬁly one public access 1s lucated on the Boardman River. Access, how-
~ever is p?ovided at three public campgroundé and several private campgrounds
frém Brown BridgeAfond upstream, at selected county.road bridges and over
public lands. Fife Lake State Forest surrounds the Boardman River from’
approximately.3.5 miles above Boardman Dam to the "Forks" and beyond. . The
érand Traverse County Natural Education” Reserve, encompassing the Boardman

~and Sabin ponds, also provides access.

48 v

Memo from John A. Scott, Chief, Fisheries Division to vale W. Grangor,
Chief, Water Management Division concerning .Feasibility Study-Boardman
Hydroelectric Generation-(October 1978).

49
Supra note 47.



Canoeists make extensive use of the Boardman River from the "Forks"
‘downstream to Boardman Lake. >0 The moderate to fast current makes.an en-
joyable daylong eanoce trip. Portages, of course; are necessary at éach’of
the dams. |

The river is neither large nor consistently deep enough for boating.
Therefore, boating is restricted to the three hydroelectric imppun&ments,
Boardman Lake and the.extreme lower reach of the river at Traverse»City;

The Boardman River Valley and surrounding uplands contain a good
variety and sizeable populations of deer, small game, fur bearing animals,
water fowl and many species pf non-game wildlife. Tﬁe mute swans in
Boardman Lake are a particular attraction for bird watchers. The béy
area and Boardman River are the only major wintering aréasiin Michigan
fof ;he non-native swan.

The Boardman River is a considerable aesthetic and recreational
resource for Traverse City and Grand Traverse County. The river's o

reliable flow and the existence- of five dam sites, also make the Boardman

River an attractive resource for hydroelectric development.

50 .

The Boardman River Advisory Council, in cooperétipnnwith DNR, has

recently established voluntary water craft rules in an attempt to limit
canoeing on the Boardman which is tending to destroy river banks. Telephone
Conversation with Mrs. Kermit French, President, Boardman River Advisory
Council (June 4, 1979). ‘



C. The Development

The Cit§ of Traverse City and Grand Traverse County, on August 11, 1978,
received from the U.S. Department of Energy an $82,000 grant to jointly~de;ef—
mine the feasibility of rehabilitating onebor-more_of five existing dam sites |
.located on.the Boardman River. An additiona1~$l4,000 was provided.by the
County and the City, "and a $96,000 study of the botentiél for develupingA

the hydroelectric capability of the Boardman River began. 2

ihe study focused on installing hydroelectrié generalking capaclty
at a non-hydropower dam (Union Street), rehabilitating and installing
hydroelectric facilities at two dams (Sabin and Boardman), rebuilding a
"washedjput" dam with hydroelectric capability (Keystone), and upgrading
an operating hydroelectric facility (Brown Bridge). Seventy percent of
the Boardman watershed is above the nineteen mile reach of the maiﬁstream

’

on which these dam sites are located. Sabin and Boardman dam sites and
. b _

-accompanying flowage rights are owned by Grand lraverse County. Brown

Bridge damsite and the "washed-out" Keystone damsite are owned by Travérse

City along with flowage rights. Union Street Dam is also owned by

Traverse City but flowage rights for Boardman Lake behind it are

: . s . 52

referred to only in a quit claim deed.
From the hydrology of the Boardman River it was delermined that the

53
potential annual output available at the five dam sites is about 17,500,000 KWH.

51
Meeting with Grand Traverse County Commissioners (June 4, 1979).

52
Boardman Lake is a natural lake; the dam operates only as a lake level
control. Supra note 2.

53 .
Approximately 78% of the power potential is base load and 22% is peak load
energy. Id. at § 56.4. ’
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The maximum combined generating capacity of the five damsites is

54

approximately 3,000 KW. Brown Bridge Hydroelectric Plant, currently

operating, accounts for 830 KW of this generéting capacity ana produced
about 2,400,000 KWH in the year ended June 30, 1978. 23

1f fish passages are installed and used at the lower four damsites
(installation of a fish ladder at Brown Bridge Dam is, at present, highly

unlikely due to the unique trout fisheries above Br0wnABridge Pond),56

the study estimates that 1,365,700 KWH of power would be lost each year. 57
The water consumption of the fish'passages would have to be considered in

58 Other environmental

the selection of hydroelectric equipment.
constraints considered.in recommending the type of turbines and generators
to install wére maintenance of minimum flows and limitations on pond level
fluctuations.

Economic considerations are also significant constraints on the
selection  of equipment. Costs dictate thial Lhe least numbetr of units
(within requirements of minimum flow and peaking possibility) be installed,
.significant changes in existing powerhouse configuration be avoided, and

59
higher turbine speeds or speed increasers be used.

54
About 45% of the capacity is base load and 55% is peak load. 1Id.

55
Id. at § 6.3.1.

56 :
Meeting with Bernhard Ylkanen, District Fisheries Supervisor, State of
Michigan Department of Natural Resources (June 4, 1979).

57
Supra note 2, at § 6.4.

58
Fish passages would require a flow of approximately 25 cfs when .operating.
Id. at § 6.4.3.

59
To avoid the high cost of multiple generators. Id.
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The close proximity‘of Keystone, Boardman and Sabin dam sites
places an additional constraint on hydroelectric generation; 60 Flows
through any dam must be passed through the others or wasted over the spill-
way. Thus, each additional KW of capaéity at a dam, while costing less
per kw, produces fewer KWH per year.

Operating the five dam sites co-dependently, howevef, also increases
the significiance of stored power. The large reservoirs of stored water at
Brown Bridge and Boardman éan provide peaking capacity ﬁot only at those
sites but also at Keystone and Sabin, respectively.

The feasibility study, éonsidcring these constraints and the Bogr&man
River hydrology, recommended certain hydroelectric generating equipment
for the five dam sites. At Keystone and Union Street damsites, variable

pitch propeller type turbines are preferred. 61 Fixed blade propeller type

60
A distance of only about 1.4 miles separates Keystone from Boardman and
Boardman's tailwater is- Sabin's headwater.

61

Minimum and maximum flows (176 and 344 cfs respectively) at Keystone

dam site require the turbine to operate over a range of 241 to 466 KW.

A single 1250 mm horizontal, adjustable blade, standard tube unit rated

at 445 KW under a 21 foothead and a 287 cfs flow, is most suitable for

such a flow range. The Sabin Dam is also suited to the installation of

two equivalent fixed Vertical propeller eype turbines. Installed iIn the
open flumes, each turbines would -operate at a speed of 300 rpm and a rating
of 335 KW at a flow of 175 cfs and a 20 foot head. Supra note 2, at 6.4.3.
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62

‘turbines are more suitable for retrofitting Boardman and Sabin Dams.’
The eqdipment presently existing at Brown Bridge Hydroelectric Plant is

in satisfactory condition and adequate for future generating purposes.

Traverse City Light and Power has an acute need for additional

generating capacityf Rapid gfowth’in the Traverse City area has .begun to
strain TCL&P's ability to adequately serve its customers' electrical
power demands. TCL&P is currently operating without adequate reserve
generating capacity. By 1981, existing generating capability will be
insufficient to meet peak demand.i64 Power éupply capability will have to

increase by 224% to provide the additional 35,000 KW of capacity necessary

62

The Boardman Dam is suitable for the installation of two turbines, one to
handle the minimum flow and the second, in conjunction with the first, to
handle the maximum flow. Each unit would be a fixed, vertical propeller
type turbine (installed in the existing concrete pressure flume) which
would operate at a speed of 600 rpm and a rating of 610 KW at a flow of
‘175 cfs and a head of 41 feet. The Sabin Dam is also suited to the
installation of two equivalaent fixed vertical propeller type turines.
Installed in the open flumes, each turbine would operate at a speced of
300 rpm and a rating of 335 KW at a flow of 175 cfs and a 20 foot head.

63

The two Francis turbines, presently in place, are very efficient despite
their age. Originally installed in 1921, the larger turbine, rated at
515 KW at a flow of 252 cfs and a head of 29 feet, is quite suitable for
handling peak loads and high flows, The second turbine, installed in
1941 and rated at 280 KW at 135 cfs and a 20 foot head performs satis-
factorly at minimum flows,

64

Reserve generating capacity is necessary to provide an alternative source
of power in case one or more generating units is forced or scheduled out of
service for maintenance. Utilities generally agree that installed capacity
reserve should be at least 20%. Maximum dependable net output of TCL&P's
generating facilities is 28,670 KW. Peak demand in 1978 was® 25,980 KW.
Thus, TCL&P, in 1978, had only a 10% reserve margin which is decreasing
steadily with increasing demand. :
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to meet electrical load requircments projected for 1993. 65

The development of the Boardman River's hydroclectric potential

could provide up to 2,150 KW additional maximum capacity and approximately

66

1,100 KW additional maximum practical capacity. Though small in pro-

portion to the 35,000 KW needed by 1993, the hydroelectric capacity is
significant. TCL&P feels that the long useful life and fuel-cost savings
of hydropower makes the considerable initial capital cost of development
an gttractive investment in needed generating capability.

Traverse City and Grand Traverse County possess the necessary property
rights and the legal authority to develop hydroelectric'generating cap-
ability>to satisfy their needs. Ownership of the five dam sites considered
for hydroelectric development is vested, along with flowage rights, in
either Traverse City or Grand Traverse County. 67 Also, the City and
County both have ‘legal authority to develop the sités, sell the power and

engage in all other public utility activities.

65

Peak demand is the maximum coincidental demand of all consumers in a year.
Based on a projected overall growth rate of 4.0L% from 1978 to 1993, TCL&P's
peak demand in 1981 is estimated to be 29,680 KW (net firm generating
capacity is presently 28,670 KW). Id.

66

Based on a projected growth rate of 4.01%, TCL&P's peak demand in 1933 is
estimated to be 46,870 KW. Due to the predicted unavailability of .natural
gas, present generating capacity will be reduced to 20,930 KW. Including

a minimal 20% reserve capacity, TCL&P's total power capability in 1933
should be 56,210 KW, or about 35,000 KW more than ex1st1ng facitlities could
provide.

67

Strom had additional reservations about maintaining, operating and inter-
connecting several small sources in comparison to one large power source,
but the fuel-cost savings have made the project attractive to him despite
the disadvantages. Supra note 9.
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Grand Traverse County, being unchartered, possesses only those powers
granted to it by the Michigan Constitution or by statute. Tﬁe.Rovcnue Bona
Act of 1933, as amended, enables counties, as public corporations, to
"acquire, construct, énd operate and.ma;ﬁtain" publiciimprovemenps,
inéluding electrical utility systems.k'The Revenue Bond Act:grants this
-authority without regard to the issuance of bonds.68

The Michigan Constitution specificially authorizes cities to "acquire,
own or operate, within or withou£ its corporgte limits, public service
facilities for supplying . . . light, heat, [and] power . . . to the
municipallity and tﬁe inhabitants thereof." 69 Thus, Traverse City's
charter, as authorized by the constitution, expressly provides that TCL&P is

A\l

empowered to '"construct, expand and operate the Light and Power system . . .

for the benefit of the City .of Traverse." /0

| Traverse City and Grand Traverse County recognize the»complemeﬁtéry
nature of their respective needs. Presently, each is evaluating fhe
desirability of satisfying those needs through ghe development of the hydo-
electric potentiél of the Boardman River. A definitive decision to commit

themselves either to proceed with or abandon the project must soon be made

based upon all the information available.

68 ‘

MICH. COMP. LAWS § 141.104 [Mich. Stat. Ann. .& 5.2734 (Callaghan 1976)].
69 -

. MICH. CONST. OF 1963, art. V11, § 24.

70 -
Supra , note 6.

eenw .



IT. FACTORS AFFECTING DEVELOPMENT DECISION

A. The Developers' Needs

The recognition of needs is a significant stage in the dccision to’
undertake any action that will satisfy that need. Grand Traverse County
and Traverse City both see the development of the Boardman River's hydro-
eleétric potential as a means to satisfy their individual needs.

Grand Traverse County's motivation in considering devéloping‘hydro—
electric production at its two déms; Sabin and Boardman, wa§ to finq a means
to‘thnd neceésary maintenance and repairs ot the dams. 'I'he County teels that
the Boardman River in its na;urai state would not have the aesthetic quality
or recreational advantages equal to the existing impoundments which are an
integral asset of the County Natural Educational Reserve. Yeﬁ, retaining
the dams is a considerable venture.

Sabin Dam (if not rehabilitated for hydroelectric generation) requires
reworking of the existing ppwefhouse area to provide additional spiilway.
The present conditions of Boardman Dam require construction of a new spill-
way at the original river channel, removal of the dam, filling the intake
channel and realignment of the County Road. The construction costs of such
an undertaking are considerable but necessary to avoid potential serious
liability due to the severe disrepair of the coungy road across the top of
Boardman Dam, to reduce increasing maintenace costs, and to'prévide adequate
‘lake level control. |

Rehabilitating the dams for hydroelectrié generation would incorporate
(or eliminate the need for) thése structural improvements and as such, would
become part of the capital costs of the development to be ultimately paid
by revenues from the sale of the generated electricity. Maintenance costs
would similarly be.paid by revenues.
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beveIOpment of the hydroelectric capability of the Boardman River at
five existing dam sites by Traverse City and Grand Traverse County, jointly,
is feasible. The hydrology of the Boardman, the existence of five dam.
sites, and the availability of suitable hydroelectric generating equipment
make development very attractive. However, many other factors come into
play in reaching a decision as to the desirability of pursuing hydroelectric

development.
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~B. Lack of Information

A decision as to whether or not to proceed with the hydroelectric
development of the project will be made independently by Traverse City
and Grand Traversé County. For the City, the decision will be made by the
Light and Power Board,71 but,'since bonding authority lies with the City
Commission, its approval will also’bé required. 72 he Director of TCL&P
-is maintaining close liaison with the City Commisiion to facilitate the
mgking of a decision. 73 The County's decision will be made by a majbrity
~vote of the fifteen elected, part-time members of the County Commission. 74

TCL&P, with experience in the operation of an electrical utility, has
had a better information base than the County, which has never engaged in
electrical utility activities.  However, as to this specific project, neither
entity possessed‘sufficient information concerning hydroelectric- development
to make a completely informed decision. To acquire the necessary information,
the City and County jointly engaged a consultant-engineering firm to conduct
a feasibility study.

The study's goals were two: first, to determine the hydroelectric potential
of the Boardman River that could be practically realized at five dam‘sites,
individually, and as a series of co-dependent facitlities; and second, to
assess the implications of realizing thatrcapability. The attainment of the
" first goal, essentially an engineering analysis, is straight forward. The

second analysis, because it necessarily. involved less quantifiable assessments

71
1d.

72
Id.

73
1d.

74
Id.
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of "social" or "external' costs and benefits and a quest for information

thréugh myriad regulatory offices, was more difficult to achieve.

Ideally, the decision whether or not to dé;elop a hydroelectric project,
as well as what form any elected development should take, should be made
with perfect information. That is, the developer should be completely
knowledgeable about'ail factors bearing on the feasibility of the proj-
ect. Needless to say, perfectAinformatioﬁ is rarely attainable for
any venture, and certainly not available to hydro deveiopers. Nevertheless,
there is a certaiﬁ core of information sufficiently importa;t to a prospective
~hydroelectric project that it should be readily obtainable by any developer.
Unfortuantely, that is frequently not the case, and was not the case ﬁere.

The following sections summarize some of the information of value to
a hfﬁroelectrig developer that had eluded the grasp of the jbint venture
participants up to the tiﬁe when this study was conducted. Where possible,
the difficulties encountered in obtaining that information are noted, but
two cautions are appropriate. The Boardman project was still in an early
and controversial development stage when the study visit occurred, so
much of the needed information has now undoubtedly been acquiréd. Also,
the blame for the informational deficiencies that are noted shoﬁld not be
attributed to'any party, particulary the consultanting engineers. On the
contrary, the indications are thatAthe information problem is endemic to the
hydro development process and that improvements in the process, and not in
individual performances, offer‘the best prospect of assuring that developers,

‘like the joint venture, acquire information necessary to make gdod judgments

in the early stages of a project.
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‘

1. Required Permits And Other Legal Implications

In order to make an informed judgment about the desirability of proceeding
with a project that has prima facia economic feasibility, the developers
must be, at least, generally familiar with any legal hurdles which must
be overcome. That is,they must kﬁow at an early point, what licenses and
permits will be required and what will be involved in obtaining them. Some
of‘this information is readily available through phamplets and handouts supplied
on request by the affected agencies. Suppl}ing other necessary details

entails a more difficult search through phone calls and pepéonal intefviews.
Some information, such as predicted licensing delays, costs of needed experts
.and probabilities of significant opposition, is particularly elusive. The
reasons for failure to obtain such information are discussed below, but at
this point, it ié sufficient to note that the joint venture will have to :
acquire a Better understanding of the toal legal environomént facing its
intended development before proceedihg much further with its plans.

The primary legal prerequisite to construction and operation of a
hydroelectric generating facility is a license issued by the Federal Energy
Regulatory Commission (FERC). At the point when interviews were conducted,
the joint venture development decision makers appeared to possess little
knowledge of the FERC licensing process and requirements. The fact of FERC
jurisdiction was known and it was assumed that a federal short form application
could be used. There had apparently been no consideration of the probability
that FERC would consider t%e five sites together as one major project,
although Emery and Porter had recently informed TCL&P and the county of the
FERC propoééd rule-making on major projects at existing dams. The only other
federal hurdles apparently considered by the developers as yet are the
Water Pbllution Control Act, Section 402 requiring a National Pollution

Discharge Elimination System (NPDES) permit for dischafge of point source
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pollutants, and Section 404 requiring a U.S. Army Corps of Enginecrs'
permit to discharge dredge and fill materials into a navigable stream.

75

Among others, the Fish and Wildlife Coordination Act, the National

Environmental Policy Act, 7? and the National Historic Preservation Act 77
may also significantly affect hydroelectric development of the Boardman
River and thus should be incorpoafaﬁed into the County's or TCL&P's
thinking at an early point in the process. Additionally, the substantial
differences between the time, complexity and probable success of an
atteﬁpted federal licensing of Keystone Dam, with its need for impoundment
restoration, and the remainder of the sites in the five dam study should
also be more carefully considered. information on these legal issues is
avajilable, from FERC and DOE for instaﬁce, but the need for the information
is not'readily-apparent to new developers. Even where this need is
appreciated, many developers just do not know how to initiate the required
search. Both county and city officials, for example, were somewhat at a
loss to explain where they would turn next to acquire the needed federal
licensing requirement information. State and local environmental and energy
officials appeared generally awaré of this need but it would seem that the

transmission of such information to the developers could be improved.

75
16 U.S.C. § 661 et seq. (1976).

.76 .
. 42 U.S.C. § 4321 et seq. (1976).

77 :
16 U.S.C. § 470 et seq. (1976)."
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The joint venture participants will also need to expanq the know-
ledge of the state requirements facing this project. Michigan legislation
directly pertinent to the project is identified by the feasibility study
but more information is needed to insure compliance and fully assess the
impact of the state licensing scheme on the development. For example,
‘necessary permits are listed in £he feasibility study, but the process and
requirements for obtaining them are not yet known. The_probability that
the development will be determined to be a '"major action" requiring
preparation of an environmental impact statement and review by the
Michigan Environmental .Review Board has not been considered. The degree
of attention alloted to the Michigan Envirommental Protection Act and the
Natural Rivers Act to date belies their considerable significance to the
project. .

"All of this inforﬁation, is apparently available in some form, from
the relevant agencies. That is, any developer, or the feasibility
engineer, could obtain guidance on'probable requirements through direct
éommunciation with some division of the Michigan DNR. The quélity and
completeness of the information obtained would depend heavily on such
variables as the experience, cooperativeness and accessibility of the
agency contact, as well ag the nature of the guestions asked. It would
seem obvious that a less Qariable, more reliable procedure for dis-

seminating information on the probable state requirements for the licensing

of a hydroelectric project in Michigan should be developed.



2. Evnironmental Implications

A complete environmental impact statement has not yet been pre-
pared for the project. The feasibility study, however, does identify
" certain environmental effects that hydroelectric development at the five
dam sites might precipitate. This information is useful, but a fairly |
extensive examination of potential environmental difficulties is desirable
as soon as possible to avoid'subsequeht surprise oppositioﬁ which could retard
development. That is, while the preparation of exhaustive environmental
assessmént seems premathre'for this stage of-the projéct, a developer should
achieve a good understanding of the probable major environmental objections
to an intended development, and the reasons underlying‘such objections, prior
to deciding.to proceed with licensing. /8 This should not be as much of a
burden as it might seem since much of the needed inforﬁation could be obtained
from environmental groups, DNR and private environmentai experts, and more
experienced developers.

For example, the impoundment level fluctuation prdblem has a number
of subtle-implications. The feasibility study indicates that scheduled
releases from the iﬁpoundments will have to maintain minimum stream flows
and cause minimal pond level fluctuation. 79 The environmen;al reasons given

for these restrictions are that they are essential to the assimilation of

78 . :
DNR apparently believes that a hydroelectric developer should incorporate
environmental impact statement in the feasibility study. This may not be
as shocking as it might appear since some DNR conceded that it would have
found the Boardman study adequate in this regard, with the exception of
few particulars.

79
Sugfa. note 2.
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wastewater discharged at the outlet of Boardman Lake, the maintenance of
water-fowl open-water habitat at the inlet to Boardman Lake, the mainten-
ance of trout fisheries located along a three-fourths mile stretch of the
Boardman River below Brown Bridge Dam, and the minimization of bank erosion
at the impoundments. 80 However; further implications of improper water

~ management on the.Boardman should be anticipated by the developers. Fluct-
vating flows may destroy stream bank vegetation, cause extensive siltation
pollution and destroy significant riverine species habitat throughout the
Boardman River. Ol Fluctuating impoundment levels may affect spawning of
lake fish species, destroy vegetation for fish and wildlife aﬁd create

biologically impoverished ''draw down zones." Alteration of water flow and
material transport not only can degrade wetland and terrestrial flood plain
habitats near the impoundments, but may also affeet estuarine and coastal
habitats near the mouth of the Boardman. 82

Similarly, the effects of stabilized flows on the Boardman merit-a more
detailed analysis. A‘properly managed co-dependent hydroeleetric system could
provide benefits to;the established riverine and lacustrine environments on
the Boardman River by stabilizing flows and pond levels, as the feasibility

study indicates.*83

80 |
Id. at § 6.4.3.

81 .
Meeting with Leon Coole, Water Resource Management Division, Michigan DNR

(June 6, 1979).

82
Meeting with Thomas Doyle, Fisheries Division, Michigan DNR (June ‘6, 1979).

83
Supra note 2,at § 6.7.2.
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[qformatioh on how such a system would be accomplished by the project
and what improvements over the existing flow regime would be obtained could
be quitelValuable to the devélopers, and its early acquisition could even help
aptréct additiqnal public support.

The possible reconstruction of Keystone Dam and the resulting creation
of a new impoundment on the Boardman River also raise environmental issues
deserving greater attention. The elimination of approximately one mile.of
riverine and flood plain habitats and the downstream effects that will
result are not considered by the study, although the developers have discussed
such matters. Without question, additional informatién concerning,
the effects of erosion, altération of downstream therm;l regime,
disruption of nutrient and sediment flows and release of soil chemicals
is needed to adequately judge the environmental cbnsequences of resurrecting
Keyétone Dam. A thorough analysis of these factors is particularly import-
ant in view of the heavy burden the developers will bear in justifying the
restoration of the imboundment to FERC, as well as DNR and probable
‘environmental intervenors.

Finally, even the fishladder igsue, which has been the focus of consider-
able public discussion to date, should be analyzed in greater detail. The dams
on the Boardman River do not presently provide passage for anadromous fish
species. The environmental impiications of providing fish passage along with
hydroelectric generating capability at the dams have no; yet been considered

though the legal and economic implications have received great attention. 84

84
Id. at §6.8.
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The effects of. introducing 5nndrdmous fish species (particulary salmon

and steelhead trout) to the Boardman's cold water trout fisﬁeries as
discussed below, is an issue deserving of considerable'investigétion.

The. point to be made here is that it is clearly to the developér'é
advantage to obtain a fairly comprehensive analysis of the evironmeptal
implicatioﬁ of the development during the early stages .of the study.

Only ‘then can thé developer accurately judge the difficulty to be expected
‘in oQércoming poténtial environmental oppésition, as well as prepare for

or perhaps avert, any future Aconflicts. Information suffiéient to satisfy
a developer's initial needs in this area is apparently available in
Michigan, and elsewhere. What is not so readily available is an aware-
ness of the value of this information at the planniﬁg stage, or a know-
ledge of the best methods for obtaining it.

3. Recreational Implications

A third factor to be considered in an early stage in the project
is the effects of development on the recreational assets of the Boardman
Rivef. The feasibility study concludes that effects on recreational uses
will be minimal and since the system is projected as. an essentially run of
the river operation, this cor 4 ‘on is probably justified. 83 ‘Nevérthelesé
it would seem desirable for the Uevelopers fo consider information concerning
the'éffects‘of non-natural flows on b xting and swiﬁming in the impoundments,
canoeing, and sport fishing to properly weigh recreational impiications of
hydroelectric generation into the final project decision. The potential

benefits of another iﬁpoundment and the need for additional recreational

85
Id. at § 7.2.2.2.
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facilities might also be considerad. Certainly the Mlchigan:DNR's
current inclination to start charging a hydro sitc owner fbr the recreational
facilities it deems required at that location ghould be noted. Additionally,
it would be useful for the developers to learn abouf the likely federal
recre;tioqal facility and reportiﬁg requirements to be expected.

The availability of this information is much the same as for the
licensing and environmental information discussed above; developer
access could be improved. -

4. Socio-Institutional Implications

The feasibility study staff participated in meetings with planning
commissions; township boards, the Department of Natural Resources, and a
vast array of other govermmental entities and local organizations to gauge
socio-institutional factors that may bear. on development. Unfortunatély there
was no apparent communication with any environmental groups. Contacting
these'groups at an early stage in the process can lead to the discovgry of
éignificant points of concern which iflignored could surface as adverse.
impacts at a.number of points during federal and state licensing. More-
over; the developers' assumption of geneyally ambivalent to favorable.
attitudes of organizations and agencies likely to be concerned with the.
project seems inapbropriate in view of the substantial political con-
troversy surrounding the Boardman fish ladder question-and the implications
of DNR's impending hydro policy formulation. 86 Finally, there is no
indication that the’deyelopers have fully cqnsidered the socio—ins;itutional
factors that tend to fayor hydroelectric development; factors such as

power's utilization of a locally available renewable resource which reduces

86 .
Meeting with Dennis Tierney, Deputy Director, Michigan DNR, Lansing, Michigan

(June 7, 1979).
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fossil fuel and ﬁuclear dependency.

Information is available about these issues, but it is not as readily
accessible as for the other categories mentioned here. It is certaigly
not available from any sinéle souéce, but a significant improvement
in the developers' awareness of these factors could be achieved though
resort to a few key péople in the local area and at the state capital.

Methods for access to this information could clearly be enhanced.

5. Reasons for the Lack of Information

There are a number of major reasons for the informational difficulties
experienced to date by the joint venture team. Some of these have already
been mentioned, but these are all sufficiently important to merit
séparate treatment. The relative contribution of each problem to the pro-
ject's total informational deficiency cannot be ascertained with certainty
since one is necessarily interrelated to one or mdre of the others. Never-
theless, each factdr, alone, is a significant barrier to the attainment
of necessary knowledge.

Before aiscussing the direct causes of the Boardman informational
problems, it is appropriate to address the condition underlying all of
these problems. Our sociéty has witnessed substantial increases in
regulation and corresponding reduqtions of property .owner autonomy over the
last several years. There has been an attendant increase‘in the institutional
and legal complexities entailed in any major development effort. Hydo-
electric development, even at existing dams and impoundments, has not been

N -
immune from this change. Of course, thisAgeneral phenomenon is well known
but some of its implications are still not combletely appreciated by all

developers and their conéultants. That is, there has been a decided shift
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in the relative importance of the technical and legal socio-institutional
aspects of developing a hydro project. Engineering factoré remain im-
portant but the need to determing the institutional feasibility of a pro-
"ject has becéme equally important. Here, where the developers are not
keenly aware of this need, much available devélopment informationAwiil not
be obtained, or even sought.

Inexperience is a possible réason for the developers; lack of inform-
ation at this stage. The consultant - engineering firm engaged to conduct
the study has never before performed such a hydroelectric deveiopment assess—
ment. Neither the study staff nor any of the'developers were familiar
with the. federal énd state laws and regulations relating to the project, or
the possible enviromental consequences associated with hydroelectric gen-
eration. Without the benefit of a practical reference, the relative
importance of particular information was difficult to assess. Some relevant
1nf6rmati0n was simply not attainable.

This lack of experience was compounded by deficiencies in the information
.resources available to the development team. While technical information,
spch as Boardman River hydrological data and equipment specifications , was
accessible, 87 guidance on the nﬁmerohs non-engineering aspects of hydro-
electric development was more elusive.

Several staff members did attend conferences on hydroelectric power,

87

Hydrological data was obtained from USGS survey Water Data Reports.
Information on generation equipment was obtained by correspondence with
various manufacturers. Supra note 2; at § 6.4.1.
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where they obtained some useful, otherwise inaccessible information. 88
However, access to a thorough analysis of legal and institutional factors
bearing on their development was limited as a guide to the staff's own
efforts. The same was true of the potential environmental implications of
hydroelectric development and operation. Materials requested of the Federal
Energy Regulatory Commission concerning its licensing process and requirements'
were never received. 89 The Michigan Department of Natural Resources,
thOugh'cooperative, was just beginning to formulate an vverdll pullciy assess-—
‘ment of hydroelectric development. Michigan's Enerygy Admlulstratlun has wo
personnel devoted to the hydroélectric field. ‘The relative unavailability
of authoritative guidance left developers and the feasibiltiy study staff
to their own resources to arrive aﬁ a cdmpreheﬁsive'assessment of the
development projéct.

A closely related variant of the lack of information resources problem
concerns the delicate process involved in dealing with some of the best
sources of the needed information. That is, FERC and affected state regulatory
agencies such as DNR possess much‘of the information a developer should
acquire to adequately evaluate the merits of the project. However,
no métter how cooperative they may be, these same agencies will be passing

judgment on the project during the licensing process. There would seem to be

88 .

Midwest Regional Conference, May 23-25, 1978, Small Low Head Hydro-
Electrical Power, Michigan State University, East Lansing, Michigan.
This conference, however, was largely devoted to the engineering aspects
of hydropower. ' ‘

89
Meeting with Don Emery, Emery and Porter, Inc. (June 4, 1979).
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communication inhibitions inherent in this arrangement. That is, both
dcvelppers and the potential regulators would seem to be understiandably -
reluctant to divulge information which might later be used against them.
This leads to defensive posturing which severely restriéts information
transfer. That is not to say information is un-available from these
agencies, but the task of obtaining it frequently requires a good bit

of tact and diplomacy.'

Another major reason for the joint venture study team's lack of
completely objective information was their understandable pro development
bias. That is, to the extent the developérs approach the project with a
. preconceived commitment to completion, information favor;ble to proceeding
ma& be highlighted, while‘obstgcles may be de-emphasized. Of course, a
healthy belief in the merits of an anticipated hydro development is desirable,
perhaps necessary. Care must be taken, however, to insqre that this does
not engender‘an inaccurate impression that deyelopment will be easy;v
this can hinder discovery of significant project obstacles.

Also complicating the acquisition of necessary knowledge beyond that
contained in the feasibility study is that two separate govermnment entities
are involved in the development. Not surprisingly, each.is aftempting to
maximiée its own gains from the project. Since the partieé are presently
bargaining over the respdnsibilities and benefits éach will recéive, neither
is willing to share information that might weaken their bargaining position
and both are inflating the importance pf information that strengthens their

position. Thus where information is known by one party to the development,
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it cannot be considered a part of the decision base unless both TCL&P
and the County possess the information.

Finally, there is a categbry of information of considerable potential
value to hydro developments which is essentially unattainable. Reliable.A
advance information about a DNR's internal politics or impending policy shifts,
for instance, is practically unavailable, and almost obsolete even when dis-
covered. Moreover, accurate projections about licensing delays and the
costs of assembling the resources necessary to survive the licensing procesé
are virtually impossible to make. The devéloper may be faced with a significant
dilemma here since, if the licensing delay or cost is significant, it must
be known in advance.

6. Effect on Development

Régardless of the reasons for the lack of information upon which
Grand Traverse County and TCL&P can base a decision, this inadequacy presents
a significant barrier to hydroelectric development. -

To date, lack of information has been partially responsible for the
County and TCL&P delaying a final commitment to the development pfoject.
Uncertainty exists as to what is the proper next step to take toward pro-
ceeding with development, and whether a step should be taken at all.

The lack of legal information tends to raise expectations of an easy
- permitting process and that the development will be in compliance with the
law. . The information acqui;ed to date on environmental effects creates
the misleading impression that there will be few if aﬁy environmental
.objections. There is also a false'sense of security that soc%o—institutional
factors (aside from public sentiment concerning installation of fish ladders)
will be of minor consequence to the project. All these potential mis-

conceptions may lead to a less than optimum development scheme.
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During development, incomplete prior information may cause unnecessary
delays and costs if, for example, the proper timing of permit approval was
incorrectly estimated or needless prolonged litigation arises because an
environmental implication was not properly consi&ered. Unnecessary mod-
ifications of the project may also be made if the information upon which the
modification is based is not complete or accurate.

During licensing, prior failures to obtain necessary information may be
reflected in unnecessarily strained developer~regulator felations. Thus, if
input from all of the appropriate divisions of the state DNR is not
obtained and manifested, the Departmeﬁt, or some of its major sections,
could become convinced that it was not being taken seriously. This could
easily lead to a covertly, or even overtly hostile attitude and harder
line on borderline development problems. At a minimum, the permitting

process could become considerably more protracted.
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C. Legal Relationship Between The Developers

Botﬁ Traverse City and Grand Traverse County possess resources of
value to the development of the Boardman River's hydroelectric potential.
The City owns three of the dam sites being considered for deveiopment and
existing distribution and marketing facilities that can carry the electricity
generatéd to the consumers. TCL&P also has valuable experience in the
electrical utility business. The County owns two dam sites at which
development is most feasible. Additionally, each has economic resources
available (i.e., bonding authotrity) toe fund the projech

A cooperative arrangement between tHe County and ICL&Y combining thesé
resources would reéult in a more comprehensive hydroelectric development
of the Boardman than each developing alone. Presently, the attorneys for
Traverse City and Grand Traverse County are negotiating such an arrangementi

Through the arrangement, TCL&P expects to receive the right to market all
the power generated at all the dam sites developed. The County's expectations
are to maintain control of its dams so as to ensure the impoundments' values
to the county nature reserve, and to obtain asteady flow of revenue from
the power sould. a0

Negotiations between political bodies are usually very trying, and the
present situation is not an exception. The lmAajor issue is the value of the
resources each has to offer. The County and the City are being very coy in
bargaining over an appropriate allocation of the costs and profits bf develop-

ment. The County Coordinator is contending that the County does not need TCL&P

90
Meeting with Peter Doen, Traverse City Attorney, Traverse City, Michigan

(June 5, 1979).
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that it can wholesale the power to other utilities or use it to meet its
own needs. Meanwhile, the City is asserting that the count§ dams are
virtually worthless.

One pdssible satisfactory agreement would inyolve sale of the county
daﬁs to TCL&P with the County retaiﬁing an easement to use the impoundments
for recreational purposes. TCL&P could then develop and dpérate hydro-
electric facilities at the dams sites in any amnner so long as it did not
'inteffere with the County's interests (i.e. the impoundments would have to
be maintained). No state legal problems arise under such a transfer since
né'joint activity is involved. TCL&P and the COunty-are empowered by
state law to acquire and convey property. Payment could be by installment
to yield the County its desired flow of income. The second option is
essentially the reverse of the first. . The Coﬁnty would grant an easement
- to TCL&P to use the county dams for developing and operating hydroelectric
facilities.  The County would maintain the dams subject to TCL&P's interest.

The most aﬁtractive'optidn available is an agreeﬁent between TCL&P and
Grand Traverse County to pool their resources and cooperatively develop
the hydroélectric potential of theABoardman River. The Michigan Energy
Employment Act of 1976 provides the necessary stéte statutory authority for
such a joiﬁt activity. By authority of this  act, TCL&P and the County
would contractually agree to form a joint venture. Each would obtain an
undivided interest as a tenant-in-common in any developmént undertéken by
the venture. The share of ownership‘is proportional to the amount of re--
sources contributed to the project. TCL&P would confribute its dam sites,
necessary transmission facilities, utility éxperpisg, and development monies. .
To this, the CountyAwould add its dams and monetafy aséistance. Neither the

County nor TCL&P would be liable for the acts or debts of the other, and the
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assets contributed by one cduid not be credited to the other.

The Cbunty would then be entitled to a percentage of the re&enue .
generated by the project in proportion to its ownership share in thé project.
TCL&P would market the power and iikewise receive a percentage of the
revenue. Additionally, the coﬁnty would retain control of its dams through
membership in the venture.

The joint venture itself would bekthe licensee of the developmént
pfoject as it would have the ﬁroperty 1ntefests required by FERC. L
By pooling their resources, Grand Traverse County and Traverse City

can realize a more economical development of the Boardman. How much

development is economical is considered in the following section.

.

91
The contract between the City and the County would have to stipulate that

the property rights would remain with the venture regardless of either
party leaving the venture.’
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D. ECONOMIC VIABILITY

1. INTRODUCTION

Before the four Boardman River hydroelectric siteé'can be developed,
a full financial analysis of the project is needed. Each of the four pro-
posed redevelopments should be proven indépendently feasible, before develop-
ment should continue. While certain conditions may make it appropriate to
analyze the financial feasibility of a group of sites as one unit, that is
not the case here. For instance, each site will be fitted with completely
different turbines and generators which make purchase from a single source
unlikely. Additionally, the project costs for sites are so dispgrate that
their combination‘for analytical purposes is likely to be misleading. As a
municipality, Traverse City enjoys seyeral financial advantages. It does
not pay income or reél estate taxes. It can issue t;x free bonds which make
its financihg costs lower. In addition, the city obtainéd partial federal
financing of the Boardman fe;sibility study, a direct subsidy for the develop-
ment of the projecf. Despite these advantages, the project must still be
proven financially feasible.

One method of demonstrating the feasibility of this project is to com-
pare the payments required to operaté each of the four genefating facilities
: witﬁ the revenues requiréd to operate the same amount of capacity in an
equivalent alternative facility. An example of this analysis is prpvided
below, where the cash payments required to-operate each of the‘fbur sites
and to operate equivalent alternative facilities are discu§sed. Profits and

losses, as defined in accrual accounting, are not examined in this feasibility

anélysis.' Only the actual cash flows ;e3ulting from the development of a
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hydroelectric facility are evaluated.

In order to project these cash flows, the capital investment in the
proposed development is estimated. From the total investment figure, annual
" debt service and required return on this investment are derived. Annual
payments to a decomissioning sinking fund are estimated. Finally, annual
operating expenses are projected for the next 40 years. All these represent
the negative cash flows incurred in the operation of the project.

| The capital committed to a hydroelectric project at one time are
compared with funds required to operate another power tacility ol equal
capacity. These cash flows from a project represent the real flows of
resources to TCL&P. Because resources can be used in alternative ways,
the timings as well as the magnitude of these payments is evaluated. A time
value is attached to money. A dollar used in one of the Boardman projects
cannot be invested in another gen;rating facility. ~ The cost of the debt
borrowed is the time value of money. Using pfesent worth analysis, as
explained below, both the magnitude and timing of cash flows from'the Board-
man projects are evaluated. To undertake a financial analysis, pﬁojgctions
about the future musﬁ be made. The final capital cost of each hydroelectric
development has been estimated, along with debt service payments and future
‘operating expenses. The cash flows required to produce energy in other ways
have been researched. The positive cash flows resulting from the revenues
from energy sales have also been projected. Each of these projections represents
an informed judgment about the future. Inevitably, some of these judgments
will be proven incorrect. The assumptions used in this analysis are listed

in ‘the footnotes that accompany this text.
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2. SPECIAL ASPECTS OF HYDROELECTRIC PROJECTS

For the purposes of financial analysis, a hydroelectric facility war-
rants special consideration for at least two of its characteristics. Fi?st,
hydroelectric generating stations have an unusually long life. Second,
the initial capital investment in a hydroelectric facility is large relative
to its annual operating expenses. A third factor, inflation, may sub-
stantially affect the feasibility of proposed projects, and hence must also
be examined.

Water powered generating stations may continue to produce electricity
for over.one hundred years. The generators at Brown Bridge Dam have been
operating for fifty-eight (58) years.‘gz' In contrast, the useful life of a
nuclear plant is 30 years and the life of manufacturing equipment can be
as short as two or three years. Because the life of hydroelectric plants
is long, debt service payments on the initial investment may be spread over
a long period of time; Revenues may be received uvver an éven longer period.

-Second, the initial capital investment in a hydroelectric plént is
large relative to other generating facilities. The hydroelectric generating
stations proposed at Boardman River Dams may éost ffom $1,500. to over $6,500
per KW to construct. 93 In contrast, baseload generating facilities"costs
range from less than $1000 to $2000 per KW, and combined cycle facilities

-under $1000 per. KW. The larger capital cost per KW of hydroelecﬁric caﬁacﬁty
results in larger annual debt service p;yments for these facilities.

On the other hand, variable operéting expenses for a hydroelectric
facility may -be quite small compargd to the operating expénses'for a fossil

'

92
Supra note 2 at 6.1.5.

93 _
Id. Appendix F,
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fueled or nuclear facility. The variable operating costs of a recently
proposed mix of nuclear and coal planfs available to TCL&P are estimated
to be sixteen mills/KWH. 94

Those of Traverse City Power and Light's Bayside Plant are currently
twenty-nine mills/KWH. In contrast, the variable opefating expenses at
the proposed Boardman Lake Dam are iess than one mill per KwH. 95

In times of inflation, the mix of debt serviceAana operating exbense
will strongly affect the total éayments required to operate a generaL;ug
étation in the future. Debl service paymeuls ate fiwcd'[UL Lhu‘lifﬂ of the
plant. On the other hand, operating expenses can be expected to increase
with inflation and price changes. Operating expensee, exclusive of fuel
costs, may increase at a rafe close to the réte of inflation. Fuel prices,
a larger portion of the yariable costs for a fossil fueled or nuclear
facility, may in the future, increase much faster than the rate of inflgtion.
Because operating expense constitute a smaller portion of annual cash flows

for a hydroelectric facility, the total payments will increase at a slower

rate over time.

94
Supra note 64, at Chapter 6, Exhibit C.

95
Id. at Chapter 7, Exhibit P.
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3. CAPITOL INVESTMENT

In the following section, investment costs involved in the Boardman
projects are discussed below.

For those hydroelectric generation stations, investment costs include:
generator and turbine quipment_costs, engineéring_fees, the cost of land
purchased for a powerhouse, payments for modification and structural repair
of a dam, intefest_during cénstruction, tﬂe cost of a canée portage,
remate operating equipment, and the possible cost of fish ladders;

Below, the'cgpital investment costs of the proposed Boardman projects,

both with and without fish ladders, are listed:

COST WITHOUT °° COST WITH

PROJECT CAPACITY LADDER  * LADDER *
Boardman Lake 963 KW $1,505,400 $2,776,400
‘ (51,563) ($2,883)

Sabin 484 KW $ 708,640 $1,328,640
(1,464) ($2,745)

Union Street 221 KW $1,160, 540 $1,439,540
: ($5,251) (56,514)
Keystone 466 KW $2,527,350 $3,147,350
' ($5,423) ($6,753)

*Figures in parentheses are cost/KW

There are two capital investments that are more or less unique to

hydroelectric facilities. First, a developer may purchase water rights on
the stream he is developing. In doing so, the developér purchases the fuel

for the hydroelectric facility. Because this fuel is used throughout the life

96
Supra note 2, at Figure 7.16 and Appendix F.



- 48 -

of the facility, this ﬁurchase may be capitalized.

Two of the four Boardman River sites, Union Street and Keystone Dams,
are currently owned by Traverse City. The other two dams, Boardman and
Sabin, are owned by Grand Traverse County. Apparently, Grand Traverse
County would prefer to lease two dams to TCL&P. While an easement for the
use of these sites may be sold to TCL&P, the County would prefer -an annual
return from its dams to a lump sum payment. For tﬁe purpose of this
feasibility analysis, it is assumed that annual rental fees will be paid
on any proposed sites. A hydroelectric project incurs relatively unique
regulatory costs to obtain the privilege of broducing energy at the site.
These may be capitalized also. At a minimum, regulatory costs for the
developer'include any direct license fees paid to governiieiit agencles Lu
obtain approval of the.project. Of greater magnitude are the costs ipcurred
to prepare and present license applications and studies required by
governmentai agencies.

These indirect licensing costs are substantial, but cannot easily be
quantified. They include: labor costs in preparing applications, legal
fees, consultants' fees, engineers' fees, and printing costs. In addition,
when regulations delay the completion of a proﬁect, the interest on funds
borrowed to build EhebprujeuL aud incurred during the peried of regulatory
delay can be categorized.as a regulatory cost. AP;oject modificétions made
at the behest‘of regulators are also costs atfributable to regulation. Finally,
any price increase for equipment 6r construction that occurs during a period
of regulétory delay may be attributed to that delay and hence regarded as
regulatory costs. Needless to say, regulatory costs may substantially
increése investment costs. It is, however, virtually impogsible to
accurately estimate the regulatory costs incurred on a specific prqject.
Both standard accounting practices and federally mandated accounting

practices for utilities tend to obscure these costs. They are recorded in
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in numerous accounts. (At this point, only direct and indirect costs are
considered. Changes in the risk associated with é project thét resdlt from
regulatory delay are considered later in this section.) Nevertheless, some
of the regulatory costs affecting the TCL&P sites may be estimated. Below

is a table of some of the regulatory costs that could be incurred to develop

97
these projects:
ITEM SABIN BOARDMAN UNION STREET . KEKYSTONE
(Dollars of total investment)
1. Fish Ladder 620,000 1,271,000 279,000 620,000
2. Canoe Portage 2,000 2,000
3. Cost Savings lost
from a two year
regulatory delay -
assuming no fish
ladder requirements 46,708% 88,367% 0* : 0*

*(Present value of two years of cost savings when compared to the purchased power
alternative.)

For the purposes of this table, it is assumed thgt: firgt, without regula-

tions, fish ladders and canoe portages would not be needed. 'In addition; it

is conservatively assumed that the cost of constructing these projects escalates
five precent per annum during a two year regulatory delay. A two year régulatofy
delay for these projects is not unreésonable. As discussed elsewhere in this
feport, considgrable controversy surrounds the redevelopment of these sites.
No:other regulatory cost; were included in‘the charf. Undoubtedly, there
- are others. 1In particular, the regulatory costs of rebuilding Keystone Dam

may he prohibitive.

97
Id. Appendix F in 1978 dollars.
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~As regulatory costs for a project mount, the capital iﬁvestment in the
project increases. These regulatory costs eventually increase required debt
serQice payments. As these paymgnts increase, other utility plant investments
may - become more attractive to a developer. If the regulatory costs for
hydroelectric generaﬁion on thé Boardman escalate enough, the project may
become unfeasible.

Thus, the capital_investment includes: construction costs, the costs of
licensing. and any increases in these costs attributable to regulation. This
investment will be financed with debt radised By the developer. Tou determine
the cash flows required for a particular project, debt service requirements
. must be estimated. Before they can be done, a project life must first be

defined.

4. . PROJECT LIFE

Thére are at least four possible definitions of prdject'life. These are:
physical life, useful life, debt life, and financial life. Each must be
defined to calculate the cash flow required for a project. The analysis of
these four definitions of project 1ife follows as they apply to TCL&P's
proposed development.

The physicél life of a hydruveleclric generating plant ios the expectaed
life gf major turbine or generator equipmept or the life of licenses issued
or leases held on a site. 1f properly malnialued, auy hydroeleetric cquipment
installed on the Boardman may last over one hundred years. As noted above,
thé turbines and generators at Brown Bridge Dam have been'opefating for
fifty-eight years and are expected to continue generating electricity for at
least another forty years. The FERC is curfently issuing licenses for
hydtoeléctiic development for periods ranging from thirty to fifty years.

Fotr the purposes of the analysis which follows, a physical life of fifty

yeatrs is assumed.
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- The useful life of a hydroelectric development is the period over which
sales-;f the.energy output of the project will be made. In many cases, the
useful life equals the physical life as defined above. waever, the useful
life is further constrained. A project is no longer useful when a developer *
ceases to recover the variable costs of producing eﬁergy. Were a photovoltaic
" cell developed thch éould.produce electricity for less than 1 mill per KWH,F
it is possible that a hydroelectric oper;tof could no longer recover
qperation and maintenance expenses on the plant. If the developer sold
energy to a uéility at one mill, he_woﬂldlbé unlikely. to recover any of
these costs. Lf variable costs are not recovered, a develoﬁer would not
have any funds available to cover fixed costs. When a developer is not
meeking any fixed costs, it will close the plant.
The debt life is the period during which any funds borrowed or equity
used must be repaid. Typically, the debt life for a hydroelectric project
would extend from.fifteen to thirty-five years. Traverse City Light, with
its Aa bond rating, should be able to float twenty-five year bonds. The twenty-
five year .term is isued to calculate the annual bond sinking fund payment
required in order to repay bond p¥incipal. . The aqnual bond sinking fund
payments for each of the Boardman River dams follow. The bonds are aésumed
to be floated in 1982 forza twenty-fi&e year term. The capital costs are
inflated into 1982 terms. A twenty—five year, seven percent interest sinking
fund is used for sinking fund payments. It is also assumed tﬁat no fish

ladders are required.

ANNUAL SINKING FUND PAYMENTS
IN DOLLARS '

Sabin Boardman Union Street Keystone

12,969 27,552 21,240 . 46,257
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In addition, interest would have to be paid each year on these honds.
The annual interest payments on the four Boardman projects at a rate of seven

percent per annum follows:

ANNUAL INTEREST PAYMENTS

IN DOLLARS
Sabin Boardman Union Street Keystone
57,423 121,988 94,042 204,801

fhese comBined principal and interest payments are fixed for tﬁe developer
over the period of borrowing.

The financial life of a project is the time period ﬁsgd to analyze cash
flows. It is always shorterwthan the useful life 6f the develupment. The
financial life for this project is assumed to be forty years. Using preseﬁt
worth analysié, a; described below, the cash flows of thg project'afe conpared
with those from alternative projects. To be deemed financially feasible, a
project must have eithef a lower present worth of yequired revenue, or a
higher net present value than alternative projects during its financialAlife.

The project life for feasibility purposes must always Be‘shorter than the
useful 1life of the project. In order to develop cash flows used in the
feasibility analysis, a debt life must also be degermined. Both of these

lives are shorter than the useful life of the project.

5. DECOMMISSIONING COSTS

When evaluating TCL&P's proposed development, all cash flows that‘océur
during the life of the projéct must be estimated. Capital costs are incurred
at the beginning of the project. At the'end? TCL&P must decommission the plant.
To prevent misallocation of charges to the municipality's customers, cash
should be set aside throughout the life of a plant in anticipation of
decoﬁmissiohing. If TCL&P did not set aside revenues from customers to cover
decommissioning, léter customers, who had not received the benefits of the

electricity produced, would be burdened with payments for decommiésioning.
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Emery and Porter estimated the 1978 decommissioning costs of dams at
$90,000 without fish ladders and at $100,000 with fish ladders. Assuming
five percent annual price change for decommissioning costs, it would cost
$770,144 to decommission these plants without ladders in 2022. The annual
sinking fund payments, required to accumulate $770,144 by 2022, assuming a
constant seven percent interest rate would be $3;858. Similarly, for develop-
ments with- fish ladders, the annual decommissioning payﬁent would be $4,501.
as all decommis;ioniﬁg payments can be attributed to regulation. Decommissioning
payments must be made each year to fund a sinking fﬁnd.

Operating costs dre incurred by the developer each 'year to produce
electricity. These are the annual cash flows required to produce the electric
energy from the turbines' and génerators. Periodic maintenance of dams,
turbines, and generators are considergd operating cpsts. So are the labor
and annual property tax payments associated with the plant. Any dam user fee
or water tax 1s also an operating expense. Such bayments are similar to
fuel expenses in conventional plants.

The estimated annual operating payments required for the four proposed
Boardman River sites are as follows: |

98
OPERATING EXPENSES
(1978 DOLLARS)

ITEM - SABIN BOARDMAN UNION STREET KEYSTONE

Operation 1,635 1,635 4,235 4,235
Administrative 294 294 430 430
Insurance 3,000 3,000 3,000 6,750
Taxes _ o - -
Maintenance 3,980 3,980 3,980 - 3‘980
and Repair '
User Fee * * _ o

8,909 8,909 11,645 15,395
98

Id. Appendix F.
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User fees at Sabin and Boardman dams are not specified for the following
reasons: Grand Traverse County, the curfent owner of the dams, has not yet
décided on the rent it blans to ask for Boardman and Sabin dams. The County
can be expected to attempt to maximize the revenues it receives from the
rental of these dams. However, if TCL&P rents the dams the burden of
annual maintenance and any liability for dam failure might be removed from
the County. Th;s, the County.could receive a real benefit from rental of the
dams beyond any cash rental received.

TCL&P can‘be expected to negotiate for the minimum pPSsibIe dam rental.
Grand Traverse County may attempt to extract the ﬁaximum possible rental from
their dams. However, if Grand Traverse County ;sks a large enough rental fee,
the dams will»not be found feasible and Grand Iraverse County will receive no
rental fee. Theréfore, the maximum annual rental fee for Boardman and Sabin
dams is dependant upéﬁ the difference between the revenues requifed for
alternative generating facilities, and the revenue required to produce energy
at those two dams. Any such‘rental fee can be determined only after a
feasibility analyéis is_completed.

Operating expenses for fish ladders were not included in the above chart.

99
Substantial operating expenses are expected for fish ladders. In the analysis
of'féasibility which follows, operating expenses are arbitrarily increased
twenty—fiﬁe percent for dams with ladders.

Annual regulétory payments must be made by a developer. These include:
annual fees, the costs of preparing annual reports, thé annual'maintenance
and operating expenses on any facility or equipment built és a rgsult of

regulatory requirements, and any power generation foregone due to government

regulation. From materials available to this study team, the exact magnitude

99
1d.



of annual operating expenses attriﬁutable to regulation cannot be determined.
As stated above, the operating expenses of a fossil fuel piant having similar
capacity are much larger than operating éxpenses are for a hydro plant. U;like
debt service and decommissioning payments, the dollar amount of operating
‘expenses can be expected to increase as a result of both inflation and

price changes.

Inflation is ‘a change in the~géner;1 level of prices. It is measured by
several indices including: the Consumer Price Index, the Wholesale Price Index?
and the GNP Price Deflator. The rate of inflation indicates a general increase
in the level of prices; it does not provide any information about pﬁanges in
the price§ of specific products. General operatiné”expenses, with the
exception, at this time, of fuel cosﬁs, incurred in the productién of energy
can be expected to parallel the rate of inflat;on. The annual increase in
operating expenses Qill never exactly equal the rate of inflation, but the
rates are normally similar. If the costs of operating a hydroelectric blant
increase five percent annually, the annual cost of operatiﬁg a facility can
be expected to increase 2.65 times over a twenty year period. Thus, using

these assumptions, the operating costs for the Boardman River Dams would be

the following in 2002 after 20 years operation.

OPERATING COSTS

(2002)
Sabini ‘ Boardman Union Street Keystone
28,732 28,732 37,556 _ 49,650

Fuel costs, however, are increasing much faster than the rate of
inflation. While the Wholesale Price Index increased 9.5 percent per year
from 1973 to 1978, the price of coal increased 15.2% annually. Were this

rate of price change for coal to continue over twenty years, the price would
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increase to over seveﬁteen times its previous price. At present,When' inflation
is rapid and large upward pricé changes in fossil fuel and fossil generation

are occuring each year, hydroelectric development has become substantially

more gtt;active.

As discussed above, fixed debt service cash flows are large relative to

annual operating cash flows at hydroelectric facilities. 1In contrast,

LI *

operating cash flows, including fuel payments, are large relative to debt
service payments for a fossil fueled facility. Over the life of a fossil
fuel facility, operaﬁing cash flows, exclusive of fuel payments, can be
expected to increase at a rate similar to inflation. Fuel costs, if recent
history is any guide, can be expected to increase even faster. Thus,fthe
negative cash flows of a fossil fuel facility will increase rapidly éach year.

The total payments required to operate the Boardman River hydroelectric
glant in 1982 follow:

TOTAL ANNUAL PAYMENTS
(1982 DOLLARS)

Sabin Boardman Union Street - Keystone
82,650 " 170,198 122,640 263,116

Comparison with Alternative Plants
The Required Revenue Approach

TCL&P muét build some sort of facility to meet its projected load growth.
The managers of this municipal,must decide what type of facility will result
in.the least cost to its customers. TCL&P must ask: "If I don't build this
plant, what will I build in its place?" .The hydroeléctric genération facility
is compared Qith an alternative generation facility that has the same

generation characteristics (base or peak).



It is assumed that the developer will build some sort of facility. The
developer attempts to ascertain which facility will require the smallest
present worth of required revenues.

‘The alternative to a hydroelectric plant for TCL&P is a fossil or nuclear
fueled plant; For a hydroelectric plant; debt service is fixed at a'relatively
high level.“ There are relatlvely low operating costs ‘that escalate with
inflation. The debt service for a fossil fueled facility is lower relative
to operating payments. Thus in the early years, the hydroelectric facilities
will require more revenues to provide new generation; in later years they may

require less revenues.

6. PRESENT VALUE ANALYSIS
éash flows that occur at different times must be compared. Present worth
‘analysis is the method used to compare such cash flows.

‘ Money is a good that is useful ﬁo an individual. It can be invested in’
alternative ways to produce a return."A dollar spent next year is less valuable
to the uﬁility than a dellar that must be spent today. In the interval of a
year,TCL&P could have  invested that dollar in another facility to serve
customers.

To compare dollars spent in.the future (exclusive of the effects of
inflation), these dollarslare discounted to their present worth. Tﬁe discount
rate used is the expected return on an investment for the developer. For one
hﬁndred percent bond financed investments, the expected return on investment
is equal to the bond or loan interest.rate. As mentioned earlier, TCL&P could
probably float ﬁwenty-flve year bonds for its hydroelectric development at a
seven'percent interestArate. Thus, seven percent is its discount rate.

lo summarize, by ch0051ng an approprlate dlseount rate, the developer is

able to compare cash flows incurred at different times. For example, if
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TCL&P feels that it needs to achieve a rate of return of seven percent per
year, the discount rate would be seQen percent. TCL&P would discount future
cash flows by seven percent per annum. Thus, the net present worth of a dollar
received in one year is 0.935. The present worth of a dollar received in two
years is 0.873. A table for the present worth of one dollar received in

future periods (discounted at seven percent) follows:

1. $0.935
2. 0.873
3. 0.81¢
h.  0.763
5. 0.713 )
6. 0.666
7. 0.623
8. 0.582
9.  0.543
10, 0.508
20.  0.258
30.  0.131
40.  0.067

Discounting to present value allows the cowmparison of the required
revenues described above. The revenue required in each period is discounted
to present worth. The present worth of all cash flows is then summed. This'
sum of the present worths of the cash flows is the present worth of the required
revenues (PWRR) for the project. The project with the smallest PWRR is the one .
the developer should find most feasible.

This aﬁalysis has been completed for each of the four Boardman River
hydroelectric projects. In addition, a present worth of required revenue
analysis of a group of alternative facilities has been completed. The least
costly alternative to hydroelectric development would be the purchase of
shares in coal and nuclear plants currently under construction by Consumer
Electric Power Co. (CEPCO) and by Detroit Edison (DECO). . A present worth of
required revenue analysis was made of these plants in order to compare them
with hydroelectric-development on the Boardman. The underlying cost data

from which the present value calculations were derived is given in the

Appendix. To make the figures more comprehensible, all figures have been
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converted to levelized cost per kilowatt hour. The levelized costs follow :

100
LEVELIZED COSTS/KWH
(1982 Dollars)

COST WITHOUT COST WITH

ggégl- | _LADDERS mills/KWH LADDERS
Boardman 4‘ 28.4 56.2
Sabin | . 29.6 57.6
Union Street . ‘ 94.8 L
Keystone ' 91.0 - | L
VCEPCO/DECO ‘ 60.3 : -

Clearly, development of Boardman and Sabin déms without fish ladders is
feasible. With the addition of fish ladders, these dams become only marginally
feasible. If fish }addérs are required, the addition of user fees for Boardman
or Sabin, or the operating costs of [ish ladders might make either of these
sites unfeasiblé. Needless to say, development at Union Street and Keystone.

dams would not be wise.

100
Assumptions for levelized cost analysis:

a) 1inflation at five percent per year for all operating expenses and
decommissioning; ' : '

b) interest on bonds and sinking funds at seven percent per year and a
discount rate of 7.27% including financing transactions costs;

¢) twenty five year sinking fund bonds;

d) forty year sinking fund for decommissioning;

e) compafison of required revenues over twelve years;

f) capital, operating, and decommissioning costs for fish ladders spread
over Boardman and Sabin dams using a weighted average of energy production
from the two sitesg

g) the following formula was used to develop levelized cost per kilowatt-hour:

Totél Present Worth of Required Revenue: divided by KWH per year
all divided by Discount multiplier (7.86);

h) information on CEPCO and DECO units adusted from power study information.
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The feasibility of each of the five potential ﬁoardméq sites was not
independently analyzed in the feasibiiity stﬁdy. Inspead; the group was
analyzed cumulatively in the fo}lowing~manner. First, the sites were ordered
by levelized cost per KWH, least cost first. Ngxt, the net present value of
the-BrOWn Bridge was calculated. The net present value of the Brown Bridge
aﬂd Boardman (the second least expensi?e) sites was:then calculgtéd. 'After
~ this the net present value of the combination of Brbwn Bridge, Boardman, and
Sabin sites was determined. In a similar faéhion the Union Street site and
then the Keystone site were incorporated inté the cumulative net présent
valuc calculatien.

There are currently operating generators at Brown Bridge. Littlevnew
construction or equipment is needed-for the continued operapion of this
facility. Some periodic maintenance must belperfofmed. The maintenénce
fequired at Brown Bridge does not constitute a new generation project. it
should not be analyzed as a new hydroelectric facility.

When Boardman is added to Brown BridgeA(aséuming 5% energy price'inflation),
the two projects yield a net present value increaée of $§1.3 million. With the
addition of Union Street to the above'three, the present value'is decreaéed
over $400,000. AThus; Union Street must have a negative net present value.

If analyzed alone, Union Street would be fouﬁd finéncially infeasible..
Simiiafly, when Keysténe is added to the above four, neg present VAlue is

. further decreased. Thus, neither Keystone nor Union Street is independently
feasible. All five groupings of projects show positive net present values.
Beqause_the projects are grodped fr&m most feasible to léést feasible, the
grouping with the largest positive net present worth must be chosen. The
correct finangial choice might'not, however, be obvious'to one'who is not

familiar with present value analysis. Such a person might choose the grouping

/
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with the most generation capacity'that also has a positive net present value.
If such a choice were made, two infeagible projects, Union Street and Keystone,
would_be developedi

Financial feasibility need not be the only criterion used in deciding to
develop the Boardman River. There are many aspects of hydroelectric development
which cannot be quantified easily in dollar terms. The hydroelectric deveiop—
ment's environmental and othé; problems and benefits represent real economic
costs_and benefits to society. For example, society may reap significant
benefits from the reduction in the utilization of less environmentally benign
sources of energy,such as oil, coal aﬁd nuclear fired plants,that the
development of a.hydroelectric facility makes possible. Through its utilization
of a renewable resource, a hydro facility also provides general societal benefits
by reducing the amount of scarce fossil fuels necessary té produce a given
quantity of electricity. Where a hydro facility is used. to replace oil fired
generation, the further societal benefits of reduced foreignbenergy source
dependence and preservation of petroleum for less flexible applications.are
partiéularly noteworthy. Additionally, employment created during construction
and operation of the dam, and water flow stabiilization also represent benefits
to society. These benefits accrue to society, not the developer. Thus, they
are excluded from the feasibility analysis. Nevertheless, these are true
benefits to society and should at least receive attention by policy makers
and rggulators equivalenf'to the way in which environmental costs are now

quite appropriately considered.
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E. FINANCING

1. BONDING

’ : 101

The City and the_County will need to raise approximately $9,000,000
(including fishladders) to undertake the complete development of the Boérdman :
system. Thus, a bond issue or series of issues will be necessary to providg
the required financing.

While a number of bonding options are theoretically available to the
venturers, it seems most likely that project financing Qill be obtainéd through
the issuance of revenue bonds. Both the City and the County have authority to
issue revenue bonds under the Revenue Bond Act of 1933.10’2 Revenue bonds give

: : N3
the purchaser a lien on the revenues of the project, But not on the. project
itseif or on general tax revenues.

In the unlikely event the venture participants found revenue bonds
undesirable, they.could turn to general obligation bonds. The city has the
authority under its charter to issue general obligation'bondsloa to cover such
projects. The County would appear to héve a comparable ability, although its
authority to issue géneral obligation bonds to fund such a development is not
nearly as express. Sincé Grand Traverse County is not a charter county, it
derives its powers from the state constitution and state statutes. There are
no state statutes that specifically grant counties authority to issue general

obligation bonds for the organization or development of utilities, but counties

may issue them for any permanent improvements, authorized by law, relating to

101
Supra note 2.

102
MICH.}CU%P. LAWS§ 141.101 et seq. (MICH. STAT. ANN, § 5.2731 et seq.
(Callaghan 1976)).

103 :
Id. § 141,101 (§5.2738).

104
Supra note 6.
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county property or to public property under the control or management of county
105 . ‘ . :

authorities. Rehabilitation of the Sabin and Boardman dams would seem to
fit this definition.

- General obligation bonds are secured by the full faith and credit of the

A AY

municipality. ‘That is, the municipality pledges its tax revenues to pay the
bond debt and is under a duty to impose sufficient taxes to retire them. This
method of financing would generate significant problems for the City and the
County. The Michigan Constitution imposes a 1limit on ad valorem taxes of 15

: 106
mills per dollar. Bond issues are exempt from this limitation only if

107

approved by the voters. Any referendum on a bond issue for this project
would likely run into difficulties on two grounds. First, the local opposition
to fishladders would make it difficult to impose taxes for a project that
involves their installation. Secondly, it is reasonable to expect opposition
to taxes imposed to benefit the murnicipal utility providing service to only a
portion of the county population, particularly since the municipality enjoys
its own ability to generate tax revenues, as well as operating revenues from
its utility. The combination of these probable objections would seem to make
a county general obligation bond issue here somewhat unlikely.

In Michigan, revenue bonds have their own form of referendum problem.
"Although not subject to the constitutional requirement, revenue bonds may face /
a referendum by petition of 10% of the voters or 15,000 voters whichever is

108 L
less. Consequently, the opponents to the project, could by petition, force
a referendum that would defeat financing the project.

The actual decision on what type of bonding issue will be floated will

be made by Grand Traverse County Commissioners, and the Traverse City

105 :
. MICH. COMP. LAWS § 141.61 (MICH. STAT. ANN. § 5.2251 (Callaghan 1976)).

106
MICH. CONST. of 1963, art. IX, § 6.

107 .
1d.

108 ' ' ,
MICH. COMP. LAWS § 141.133 (MICH. STAT. ANN. § 5.2763 (Callaghan 1979)).
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Commissiéners based on the recommendation of. the Traverse City Light and
' 109
Power Board. Before this decision is made, Traverse City and Grand Traverse
County must, of course, resolve the question of their legal relationship in
this project and develop a ;tructure to implement that relationship. Before
this can occur, the two parties must reach an agreement on what benefit eaéh
is to derive from the developmen;. ' - ) .

At this point, Traverse City and Grant Traverse County perceive several
options for financing, although those perceptions are somewhat colored by.the
ongoing negotiatiéns process to establish the proper valuation of the County
contribution to the projcct. That is, it is to the County's advantage to
maximize the benefit it can bring to the project at this point, whi;e it ié
‘to the city's advange to minimize them. Thus, the County has suggésted that
it could benefit project financing by makiﬂg use of its superior bond rating.
The current couﬁty rating is Aa, the city's A. To take advantage of its
rating, the County would sell the bonds for tﬁe project, providing the City
with the capital it needs in its role as developér, then sell an easment to
the City to operate its dams. The easement would be paid in installments
from revenues derived from the project's electricity sales.

The ability of this arrangement to reduce project financing costs is
questionable. When queried on this siibject, a number of ﬁinancing Institutiuns
observed that the bond rating for the project will be defermined by assessing
the development as a whole, and hence the actual rating assigned would depend
as much,if not more so,on the County's most recent bond rating. In fact, when
revenue bonds are placed on the market, the investprs look to the source of

110
- the revenue. Thus, the bond rating most relevant to a projection of project

109
Supra note 6.
110

Telephone conversation with Chuck Moon, Bond Counsel with Dickinson, Wright
and Moon, Detroit, Mich. (August 3, 1979).
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financing costs wéuld be that of the Traverse City Light and Power Department
which was most recently Aa. However, it should be notedvthét a public
entity's previous general obligation or revenue bond ratings provide little
insight into the probable rating for its future generél obligation or revenue
bonds.

Given' that the Coupty cannot provide a rating advantage in a revenue bond.
issue, this arrangement appears -unnecessarily cumbersome. It would seem that
the most direct and obvious answer would be to have the Traverse City Light
and Power Dévelopment sell the electrical utility revenue bonds needed for
the project.

Another poésiblerption is some kind of split with the .City and the Countyl
‘Aeach selling some share of the bonds. This poses marketing problems. The bond
market wili look more favorably on a siﬁgle‘large issue than t&o smaller ones

111
because of the transaction costs.

Before the bond issue is offered, Traverse City and Grand T?averse County
will have to conclude their negotiations and establish a final legal and
financial relafionship, The ﬁevenue Bond Acf requires that the rate for

'services be set before the bonds are offered for sale and the ‘issue must be
o 112 ‘ ‘
approved by the Municipal Finance Commission. The Commission will consider
whether the bonds conform to provisions of the Revéﬁue Bond Act, whether the
probéble reven;esAare sufficient or excessive for the purpose for which they
113 : .

are to be issued. The level of revenue in relation to the debt service

is critical to the sale of the bond and currently the market requires a net

111
d.

112 . )
MICH. COMP. LAWS §§ 141.121, 141.127 (MICH. STAT. ANN. §§ 5.2751, 5.2757
"."(Callaghan 1979)). ' ‘

113
1d.
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revenue to debt service ratio of 1.25 to 1.4. Net revenues are revenues

' 114
minus operating expenses and costs. Thus, if the County wishes to issue
the bonds, it will have to know what it will be receiving as a return [rom

the City, and if the City is to issue the bonds, it will have to know what

it is required to pay for use of the County dams.

2. MICHIGAN ENERGY EMPLOYMENT ACT
: 115 .

The Michigan Energy Employment Act of 1976 is evidence of a desire to
promote municipal electricdl utility systems. Esseutiaily, 1t allows
municipalities, which might not otherwise have sufficient resources to under-
take large projects, the economies of scale that can be realized by a single
large entity, in negotiating with a ldrge utility for generation shares or
wheeling services, obtaining financing and financial counseling, as well as
in construction and operatidn of electric generation systems; these economies
are'particularly helpful to hydro development.

The Act authorizes two types of joint relationships. In one, two or
more municipalities, engaged in electrical utility operation as of -the effective
date of the Act (1/13/77),may by resolution of either governing bodies form a
joint agency. The joint agency is a public body politic and corporate, which
may sue and be sued, issue bonds, exe%cise eminent domain power, and set rates
and charges for electricity and sgrvice it provides.116 The Act also
authorizes a contractual relgtionship or joint venture between a municipality
or a joint agency and one or more municipalities, joint agencies of power

117 i
utilities. Each member maintains an individual interest as a tenant in

114
Supra note 110.

115
MICH. COMP. LAWS § 460.801 - 460.848 (MICH. STAT. ANN. § 22.189 et seq.
(Callaghan 1979)).

116
Id. § 460.837 (§ 22.189(37)).

117
1d. §460.821 (§ 22.189(21)).
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common in any project under the égreement and shares in the property, capécity
and output proportionally to their contributions contributed to the project.
No governmenthl entity in the agreemeng can be liable for acts or debts of

" another governmental entity_npr may any contribution to the venture by a
governmenta;Aentity be credited to another governmental entity.

Unlike the joint agency,membefship iﬁ a joint venture is not restricted
to municipalities owning utilitiés at the time when the Act was passed, and
many even include private utilities. This makes the joint égency membership
restriction relatively unimportant since unqualified municipalities may enter into
a joint venture relationship with the joint agency, and vicariously share
the economies it enjoys. For example, it would.seem that a joint.agency might
develop a large generating facility or a transmission system and sell shares
to a nonmember municipality in a joint venfure relationship.

Néither Traverse City nor Grand Traverse'Cdunty officialé evidenced any
interest in applying the Act to their impending relatidnship.- Nevertheless,
it does offer great potential for cooperative municipal development of
hydroelectric projects. That is, the Act would be particularly useful to
municipalities with some property interests in a potential hydroelectric
site or without a current muﬁicipal electric system. It would also be
useful to municibal efforts to develop a hydro generation river system,or in
any other municipal hydro ‘development situation where financing economies

or bargaining leverage were desired.
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F. FEDERAL REVIEW OF THE PROJECT : S

1. TEDERAL ENERGY REGULATORY COMMISSLON

Despite Grand Traverse County aqd Traveise City's sentiment that development
of smail scale hydroelectrip capability is only of local concern, the federal
government does exercise pervasive control over such projects. Federal juris-
diction of the hydroelectric development of the Boardman River arises from

the Commerce Clause of the Constitution empowering Congress ''to regulate
: 118

" Since’

Commerce with foréign nations, and among the several state

' 119 '

the landmark case of Gibbons v. Ogden, navigation has been held synonymous
120 o

with commerce. The Federal Power Act incorporates this relationship between

commerce and navigation in granting the Federal Energy'Regulatory Commission
(FERC) the primary authority to regulate the.construction and operation of

M .
hydroelectric.dams obstructing ﬁavigablé strea’ms.lZJL Any~hydroélectrig
developmentlof the Boardﬁan River - a navigablg stream —122 must therefore
cqmply with FERC regulations.

Aside from navigability, FERC is concerned with achieving the optimum

hydroelectric development of the Boardman River compatible with the other

118 .
U.S. CONST. art. I, § 8. cl. 3.

119 ) v
22 U.S. (9 Wheat.) 1 (1924).

120 ) »

See U.S. v. Appalachian Electric Power Co., 311 U.S. 377 (1940); Economy
Light and Power Co. v. U.S., 256 U.S. 113 (1921); The Steamer Daniel Ball
v. U.S., 77 U.S. 557 (1870).. :

121
16 U.S.C. § 791 et seq. (1976).

122 :
A finding of navigability may be promised upon use of the stream for trans-
portation of goods or persons, or the flotation of logs to mill at any time
‘past or present. : ,
See Connecticut Light and Power Co., 9 FPS 606 (1976), aff'd, Connecticut
Light and Power Co. v. FPC, 557 F.2d 349 (1st Gr. 1977). o
The Boardman River wés once used in lumbering operations.
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resource values of the river. To this end, FERC considers the dependable
generating capacity and annuaftpower production that a specific development
proeject can ;ealize, and the implications associated with development and
operation of the hydroelectric facilities. The economic, environmental,
historic,.safety, recreational and aesthetic costs are weighed against the
same resource benefits of the project before any development is authorized.
FERC administers its regulétory authority by issuing preliminary permits
. : ‘ 123
and licensing projects.
4 ) 124
A preliminary permit is not required for any hydroelectric development,
but it does offer one significant advantage. Receipt of a preliminary permit
would yield tﬁe County-City venture a three year priority for developing the
Boardman. The venture then would be able to invest the funds necessary to file
a complete and adequate license application without risk of loss of the dam
site(s) to another developer.125 This is the only privilege a preliminary permit
grants. |
The ventufe could easily obtain thg permit. A preliminary permit applica-
tion requires only the name, location, and description of the project; the
applicant's legal authority to construct and operate the facility; an
_ explanation of the proposed use of the power; and any other information the
applicant or FERC may consider relevant to justify awarding the permit to

W

the applicant,rather than a competing developer. The venture already possesses

123
16 U.S.C. § 797 (e) (£f) (1976).

124 .
18 CFR § 4.80 (1978).

125

See 16 U.S.C. § 800 (a) (1976). Mere ownership of the dam sites is not
adequate protection from another developer. The Federal Power Act vests a
licensee with the power of eminent domain to acquire unimproved dam sites
necessary for a development project. 16 U.S5.C. § 803 (i) (1976). Even
‘municipal or state lands are subject to this power, . .
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this information. Since FERC is trequired to give preference to muﬁicipalities
. E 126

over equally qualified private developers, and TCL&P is experienced in
operating hydroelectric facilities, the County-City venture should have no
difficulty in securing a preliminary permit.

Prior to beginning any hydroelectric development of the Boardman River,

a FERé license must be obtained for the specific project. The FERC licensing
process constitutes a complete evaluation of all the implications -~ both the
benefits énd'detriments - associated with the deveiopment. Depending upon
thch dam sites are co-developed, compliance Qith one of three FERC licensing
procedures will be required of the Boardman River project.

FERC's objective in establishing three licensing processes is to require
a' project to meet only those requirements necessary to adequately secure the
maximum public benefit from the development. The only significant substantive
requirement that varies between the licensing procedures is Lhe scope and
depth of the "environmentalAreport." An environmental report is not confined
to'the environmental implications of the development but must also address
the implications to recreational, historic and aesthetic values.

The three licensing processes alsolvary the procedure for consulting with
interested local, state and federal agencies. The developer is required to .
consult with the agencies prior to filing an application by two of the.processes.
FERC corresponds with the agencies after receipt of the'application in'the
third licensing procedure.

If total development of the Boardman River results in a maximum installed

generating capacity of less than 1,500 KW, then a minor project (short-form)

126
16 U.S.C. § 800 (a) (1976).
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_application must be filed with FERC. Prior to filing this application,

FERC requires the Codnty—City venture to consult with local, state and federal
resources agencies during the preparation of the application and the .
accompanying environmental report, and to provide interested agencies with
the opportunity to comment on the proposed project. Comments from these
agencies can bear on any aspect of the project and will be used by FERC in
evaluating the planned development.

By definition, licensing of a development of less than 1,500 KW of
generation capability, is not a '"'major Federal action significantly affecting
© 128

the quality of the human environment." Thus, the environmental report
required by a minor project license application need not be of the detail of
an environmental impact statement. Nevertheless, the report is required to
be consistent with the scope of the project and the environmental impacts of
129
. the proposed action. Specifically, the environmental report must describe
the present resources and the proposed measures to mitigate the effects, or .
o 130 .
to protect and enhance the resources. Alternative sources of the power
must also be described.
If the development of the Boardman will result in a maximum generating
capacity greater than 1,500 KW and include only the physically existing dams

(i.e., Keystone dam site is not developed), then the County-City venture will be

127 . -
See 43 Fed. Reg. 40217 (1978).

128
18 CFR § 2.80 (1977).

129
See 42 U.5.C. § 4321 et seq. (1976).

130
43 Fed. Reg. 40215 (1978).
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. 131
required to file a major project - existing dam license application. As
with a minor project license application, evidence of consultation with
interested local, state and federal agencies is required before the application
132
is processed by FERC.
An environmental report of the same scope and detail as that submitted
for a minor project license must accompany- the major project - existing dam
. . 133
license application. The significant environmental, recreational and
aesthetic implications accompanying the construction of dams and impoundments
are believed to have already .occured at existing dam sites and, therefore,
development of hydroelectric capability at such sites is subject to the less
stringent requirements of an environmental report.
Although the washed-out Keystone bam site is by law considered an existing
dam, if resurrection of the dam is an element of a major development project
(greater than 1,500 KW), then the County-City venture will have to comply with
the strict requirements of a major project license application. "Reconstruction
of Keystone Dam would result in the destruction of approximately one mile of
existing riverine and wetland habitats: a significant enviromnmental impact.
The FERC definition of a "major project-existing dam' excludes any project
) 134

where reconstruction "would result in a significant environmental impaect."
. A major project license application will require the County-Uity venture

to submit information concerning the environmental implications of the

development sufficient to enable FERC to prepare a full environmental impact

131
See Id.

132
See 44 Fed. Reg. 24095 (1979).

133
1d.

134
Section 408(b) of PURPA, 92 Stat. 3157 defines "existing dam'" as any dam, the
construction of which was completed on or before April 20, 1977, and which
does not require any construction or enlargement of impoundment structures {(other
than repairs or reconstruction) in connection with the installation of hydro-
electric canacitv.
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statement (or to determine that the environmental effects are minimal and an

135 )
EIS is unncessary). The environmental assessment of the development is to
be prepared in consgltation with state and‘federal agencies having environmental
expertise. The scope of the assessment is the same.as that required for én
environmental report by the minor project and the major project:-- existing
dam license applications, But more detaiied information and thorough analysis
is required.

Once a major project application is received by FéRC, it notifies interested
local, state and federal agencies, and solicits their comments on the develop~
ment project.: |

The effect of'these thfee'licensing<procedures on the development of the
Boardman River is that Grand.Traverse County and Traverse City may design their
development scheme to take the bést advantage of the diffetences. Since there
is no significant difference in the'requirements for a minor project and a
major project - existing dam license, consideration will focus upon wheLher-
or not to develop the washed-out Keystone Dam site.

Resufrection of Key;tone Dam will inérease fhe maximum generating capétity
of the Boardman development by 470 KW. A much more detailed and expansive
gnvirénmentai assessment will be necessary. Consultation with‘interested
govefnmént agencies will be performed, in main, by fERC, which may delay the

136 '

licensing brocedure, “and the project will be out of the control of the

venture during this consultation period.

135 , : :
44 Fed. Reg. 24098 (1979); 18 CFR § 4.50 (1978).

136

FERC processes a considerable number of ‘applications and therefore would
not be as assertive as the County-City venture in getting comments from
local, state and federal agencies.
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‘Alternatively, the County-City venture might first seek a liconse fof'
developing’éll the dam sites, except Keystone,and then later, scck a minor
project license for developing Keystone. This scheme may avoid preparing
a &etailed environmental assessment, but would result in significant
redundaééy gf efforts, added'costs and delay.

. Thé addéd.expense and delay in‘licensing a development including the
recoﬂstruction of keystone Dam must be weighed against the .benefit of an
additional 470 KW of hydroelectric generation capacity. Given the negative
economic and environmental implications of developing the Keystone Dam site,
this licensiné factor ma& be just enougﬁ to make the -development infeasible.

Regér;less of which development plan the County-Uity ventute decldes to
pursﬁg, the '"mon-environmental" information required of the applicable FERC
license application wiil be the same. The Basic information required of thé
preliminary permit application is likewise required of a license application.
Evidence must be provided to establish that the venture possesseé the land and
water rights necessary under Michigan property law to build and.operate the
"hydroelectric facilities.137

Information to assist FERC in determining whether the proposed development
and operation plan comports with the optimum dévelopment of the Boardman River
must be supplied. This includes a description of the available resource .(an
estiméte'of dependable generating capacity and annual energy production that
the hydraulogical characteristics Qf the river can provide) and the manner

of utilizing the resource (the type of generating equipment and the mode of

‘operation).. .A description of the physical structures and features of the

137 . :

These rights include ownership of both banks of the stream at the dam site,
the right to use the water, and flowage rights to create an impoundment,
The City or the County presently possess these necessary rights.
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project along with general design drawings is required to ensure that the
structures are safe and adequaée for the stated purposes. ~T§ aid FERC in
dnderstanding the scope of the project and in establishing a const;uctioq
time table in the license, a ;onstfuction schedule is to be submitted. Also
required is information necessary to assess the economic and financial viability
of the development including estimates of construction and aﬁnual costs and the
value of the power to the County-City venture. Finally, a detailed map show;ng
the location of the project works and all land invoived must accomﬁany the
license application suhn{ir.r.ed to FERC. |

The above information either already exists-in the féasibility.study or
. would be acquired from working drawings; precise‘pléns and specifications, and
stress and stability analyses ﬁormally prepared for purposes of construction.
Thus, preparing this part of an application would not be a burden to the County-
City venture. However, thg venture presently does not have sufficient informa-
tion concerning thc '"non-engineeriug' aspects of the project to prepare the
even less rigorous environmentalvreport required of.a minor'project licgnse.
Furtﬁer studyAwill have to be performed before submitting a license>application.

Consultation wifH interested agencies is time consuming, regardless 6f
whether FERC or the venture is required to perform it, and may result in
significant compromises in thé extent and ‘type of development ultimately
licensed. Consultation, though, will also aid the County-City Venture’in
thoreuckly understanding the implications associated with hydroelectric
develobment of the Boardman.

Processing of the application by FERC will necessarily result in a delay-
in beginning the construction of the project. It is estimated that for a small
scale hydroelectric project not requiring an environmental impact statement,

the elapsed time for FERC decision making varies from twelve tb'fiftéeh.months.
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When an environmental impact statement is required, the processing time
, 138 :
.increases to twenty to thirty months.
Thus, the necessity of a FERC license for any hydroelectric development
of the Boardman River results in a significant obstacle for the County-City
venture. The need for additional information, consultation and application
processing results in costs and delays that should be considered in reaching

a development decision.

2. THE U.S., ARMY CORPS OF ENGINEERS

The authority for the U.S. Army Corps of kngineers { the Curps) vver Lhe
hydroelectric development of the Boardman River arises from section 10.(e)
of the Federal Power Acﬁ. This section provides that no license for a
hydroeleétric facility "affecting fhe navigable capacity of any navigable
watefs of the United States shall be issued [by FERC] until the plans
have been approved by [the Corps] . . .%%9 The Corps does not requife‘a
separate permit pursuant to its authority underzthe Federal Power Act. Rather,
the Corps comments on FERC license applications to satisfy its statutory
responsibility.lao. Review by the Corps of the develépment plans for the
Boardman will focus on dam safety and flood control measures.

Accordingly, the County-City venture will be ;equired to assess the

adverse and beneficial impacts of the hydrOelectric impoundments on the

potential flood levels and to develop an impoundment management schedule

138

This estimate was made prior to the implementation of the minor project
licensing procedure.

Coraso, Ronald A., "Small Scale Hydro; Legal and Institutional Problems,"
LLow Head Hydro; Idaho Water Resources Research Institute (1978).

139 |
16 U.S.C. § 797 (e) (1976).’

140
Regulatory Program of the Corps of Engineers, 42 Fed. Reg. 37122, 37135 (1977).
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141
that is beneficial to flood control.

The Federal Water-Pollution Control Act also invests the Corps with
authority to regulate thebconstruction and operation of hydroelectric facilities
on the Boardman River. Section 404 of the Act prqvides that the Corps is to
regulate the discharge of dredge and fill materials into navigable streams
through the issuance of permits. Mere construction or rehabilitation of a
dam, without the discharge of dredge or fill materials, does not require-a

142 .
permit.

At preseunl, Lhe County-City venture does not anticipate that it will be
removing silt from the impoundments or be engaged in any other activity that

would require a Secrion 404 permit in thc development of the Boardman River's

hydroelectric potential.

3. THE ENVIRONMENTAL PROTECTION AGENCY
The Environmental Protection Agency (EPA) is charged by the Federal Water

Pollution Control Act with the protection and enhancement of the quality of
143
all surface waters of the United States. Under section 401 of the Act, the

County-City venture must provide FERC with certification of compliance with
144
Michigan's water quality standards. A permit establishing that operation

141 .

Letter from P. McCallister, Chief, Engineering Division, Detroit District,
Corps of Engineers, Department of the Army to Emery and Porter Inc. Supra
note 2, at Appendix E. :

142

Minnehaha Creek Watershed District v. Hoffman, 449 F. Supp. 876 (December 15,
1978), the U.S. District Court for Minnesota ruled that the Corps lacks
jurisdiction to require a Section 404 permit for the construction of dams
unless such construction includes the discharge of dredged or fill materials.
The Court rejected the contention that the Corps had jurisdiction because such
projects are constructed of rock and sand in navigable waters, and rock and
sand are among those substances defined by the Federal Pollution Control Act
as pollutants. '

143
33 U.S.C. § 1251 (1979).

144
id. § 131.
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of the hydroelectric facilities will be in compliance must be obtained from

I4

the Michigan Department of Natural Resources and accompany the license
145
application to FERC.

The specific water quality sténdards established for the Boardman River
which may affect hydroelectric operations, as well as the effect compliance
will have on the venture's method of éenerating electricity, is explored below
in Section G(2) of this Chapter.

If the hydroelectric facilities will discharge<$ump water, bearing cooling
water, floor drains-or any othér low volume wastes the County-City venture will
be required to QBtain‘a National Pbllhtion Discbarge Elimination System (NPDES)
permit from the Michigan Water Resources Uommission- pursuant tu sectlou 402 uf

1
the Federal Water Pollution Control Act. “ This should not present much of a.
legal obstacle t6 the development but will nécessitate that proper maintenance
éontrols_be established to limit wastes discharged into the Boardman River.

4, THE .U.S. FISH AND WILDLIFE SERVICE-

Generally, the Fish and Wildlife Service has been involved in the FERC

licensing of hydroelectric projects under the provisions of -the Fish and
, 147 4 , ,
Wildlife Coordination Act! The Act requires FERC consult with the

federal and state wildlife agencies prior to licensing a project impounding
148
more than ten acres of water. Under current conditions, this may pose no

‘significant additional burden tor the Koardman prbjecu. Huwever, Llie®ucw
149
proposed regulations under thé~Fish and Wildlife Coordination Act appear

145
18 CFR § 4.41 (1978).

146
Memorandum from Robert E. Basch, Biology Section, Water Quality.Division,
DNR. Supra note 2 at Appendix E.

147
16 U.S.C. § 661 (1976).
148
. Id. §622.
149

44 Fed. Reg. 29300 (1979)..
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to some to require federal permitting agéncies to reconcile differences with
state or federal wildlife agencies before issuing a permit. Of course, this
suggests the possibiiity of increased licensing delays or license conditions,

but the rules have not been finalized and FERC has questioned thgir applicability
to FERC activities.

5. ADVISORY.COUNCIL ON HISTORIC PRESERVATION

The National Historic Preservation Act establishes a National Register
150 o
of Historic Sites, which list places of local, state, regional or federal
significaﬁce. All projects involving listed sites must be reviewed for
' 151
comment by the Council on Historic Preservation.

At present, it is nnt known whether any of thc proposed Boardman
developments would involve a listed or eligible historic site. If any such .
sites are affected, the FERC project manager for the Boardman project will
have to screen the development for adverse impact. If an adverse impact is

found, the project manager must initiate consultation with the Advisory Council

and state historic agency to consider alternatives and mitigation.

150 ,
16 U.S.C. § 470 et seq. (1976).

151
1d. §§ 470f - 470m.
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G. REVIEW OF THE PROJECT BY THE STATE OF MICHIGAN

1. OVERVIEW

By the Supremacy Clause of the Constitution, the federal right to regulate
hydroelectric facilities obstructing navigable streams (and thereby.commerce)
is superior to the right the State of Michigan has to regulate activities within
its borders. AThus, hydroelectric development of the Boardman River, licensed
by FERC, is not subject to Michigan law which may interfere with FERC's

' 152

objectiyes in regulating hydroelectric facilities.

Though not constitutionally obligated, FERC does noFify interested state
agencies of receipt of a license application and invites their comments
concerning the proposed project. Additionally, FERC requires that the
environmental report accompanying all applications be prepared in consultation
with local and state agencies having environmental expertise. A considerable
amount of deference is given to these comments invevaluaﬁing whether the
project is best suited to the comﬁrehensive development of the stream. Usually,
compliance with state laws is required by FERC to evidence thal legitimate
state concerns have been satisfied by the development. Thus, in making a
totally informed decision, the County-City venture must consider the implica-
tions Michigan léw holds for development.

Michigan's Constitution states unequivocally tﬁat "the conservation and
development of the naturél resources of the state are . . . of paramount public
concern . . . [and that] the legislature shall provide for the protection of
the . . . water and other natural resources of tﬁelstate from pollﬁtion,

153
"
impairment and destruction. ‘Pursuant to this mandate, the legislature

152

See the Introduction to Legal Obstacles and Incentives to the Development of
Small Scale Hydroclectric Power in Michigan, Energy Law Institute of Franklin
Pierce Law Center (1979), for a comprehensive analysis of the federal
preemption issue.

153
MICH. CONST. of 1963, art. IV,§ 52.
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-enacted the Michigan Environmental Protection Act of 1970 (MEPA),which imposes
a duty on individuals and organizations in the public and private sectors to
prevent or minimize degradation of the environment,which may result from their
154
‘activities.  No conduct is permissible that pollutes, impairs or destroys
the environment as long as a feasible alternative exists which is consistent
155 :

with public safety.. MEPA's environmental standard has been judicially held
to be incorporated into every regulatory statute and must be affirmatively

. 156
applied by the administrators of such laws in their decisions.

This pervasive conservationist attitude pervades the requirements Michigan
law imposes oinn hydroelectric development and the comments FERC reviews from
interested Michigan agencies. The County-City venture will be continuélly
required to justify that development of the Boardman River is consistent with
conservation and that no other reasonable alternative isias environmentally
feasible.

2. MICHIGAN DEPARTMENT OF NATURAL RESOURCES

The Michigan Department of Natural Resources (DNR) is the principal agency
concerned with protecting and conse?ving the natural resources of Michigan.157
As such,.it will have an extensive impact on the development throﬁgﬁ comments
provided as part of the FERC licensing process and by requiring that hydro-
electric.development of the Boardman River comply.with Michigan law. -

DNR is particularly concerned with having input into any proposed

hydroelectric development at the very earliest opportunity possible. With

154
MICH. COMP. LAWS § 691.1201 et seq. (MICH. STAT. ANN. §-14.528 (201)
et seq. (1976)).

155
1d.

156
Ray v. Mason County Drain Com'r., 224 NW 2d .883 (1975).

157

See Act 17 of 1921, MICH. COMP. LAWS § 299.3 (note: all authority of the.Depart-
ment of Conservation was vested in the Department of Natural Resources by the
Executive Organization Act of 1965), MICH. COMP. LAWS § 251.



the Boardman River project, DNR was particularly concerned that the Department
of Energy's grant for the feasibility study did not proceed through an A95

review, thus denying DNR the opportunlty to raise objections to the funding of
158
a study exploring a possible assault on the environment. DNR would also have

enJoyed the opportunlty to comment on a draft of the feasibility study prepared
159
so as to assure that its concerns were adequately expressed. DNR has since

acquired a copy of the study and is in the proceéé‘of preparing a thorough
review of the study to be submitted to the County-City venture and possibly
160 :
the Department of Energy.
Early input is desired by DNR so that both it and the developer are aware
of the legal and environmental implications-of the proposed project prior to

161
any commitment being made toward development. Though this causes an initial

158

An A95 review is a procedure whereby certain de51gnated federal funding programs
are reviewed by the state in which the funds are proposed to be spent. The
state, after reviewing .the potential impact of the expenditure, can either
approve or reject the expenditure. A federal funding program is designated

for A95 review by two means. Either the program is nationally designated by

the federal funding agency (DOE in this case) for all states or an individual
state may designate the program for A95 review by only that state. Presently

the PURDA program of DOE which funded the Boardman River feasibility study

has not been designated for A95 review by either DOE or Michigan.

DNR is currently contempleting whethet it should request DOE to so designate .
the program or merely have the program designated for Michigan review.

Telephone conversation with Gary Gettel, Environmental Enforcement Division,
M1rh1gan DNR.

159
1d.

160
1d.

161
Supra note 81.
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impediment to development, DNR review would otherwise impede the development
at a later stage. DNR feels that early review prevents controversial surprises

to the developer after substaﬁtial expenses and momentum toward deyelopment
have built up and it is more difficult to stop an unsound project.l62

Review of the hydroelectric development plan for the Boardman River,
whether requested by FERC or the County-City venture, will proceed.via a
"lead-agency approach." Under this'approach, the County-City venture (or FERC)
contacts DNR's Environmental Enforcement Division (EED) which is thé central
DNR contact (lead-agency) for communications concerning the project, including
coordination of environmental reports, environmental studies, permits, public
hearings, and DNR approval of the project as one package.163 The EED coordinateé
the proposal and routes it to all diviéions of DNR having an interest in the
project for their comments and recommendationg relating to their own expertise.
.Comments~from townships surrounding the Boardman River, Grand Traverse Soil
Conservation District, the Boardman River Basin Council and the'genefal public
will also be solicited. If any governmental unit, the County-City venture, or

164

any -person requests it, a public hearing will be held. EED also injects

its own expertise.

162
Supra note 158.

163 -

State Federal Review of Hydro-Electric Power Generating Facilities Regulated
by Federal Energy Regulatory Commission, a working paper drafted by Michigan
DNR, EED (April 1979).

164 i
Meeting with David Bastian, Lakes and Stream Protection Unit, Division of
Land Resource Programs, Michigan DNR.
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All comments and legitimate objections are compiled by EED in an environ-
- 165 RN .
mental report. Any additional environmental assessment necessary 1is
pérformed and then permit applications are prepared.

Rehabilitation of any of the five dam sites will require a permit under
the Inland Lakes and Streams Act for any reconstruction, change in impoundment,
or addition to existing dams such asigenerating eqdipmeﬁ£.166 Resurrection
of Keystone will also fequire a permit under the Dam Cons;ruc;ion Act.167

One uniform position wiil be taken by DNR concerning the devclopment‘pian.

168
Differences among DNR divisiéns, if‘any, will be tesolved internally. - ELED
next prepares an acceptable projeét description (if any plan is acceptable).
This document is then given to -the County—Cify venture, if it sought the
169
review, or directly to FERC.

The lead-agency procedure of DNR for review of hydroelectric developmeﬁt
projects is an efficient process. The Codnt&—City venture, by contacting only
one division of DNR, will be informed of what constitutes compliance with the
laws that DNR administers. The information required of each division to make
a decision, will be requested at one point 50 that needless redundant assessment

should not occur. Such a procedure avoids confusion and delay in understanding

and complying with Michigan law.

165
Sugra note 158.

166
Supra note 164.

167
1d.

168

Supra note 86
169

Supra note 158.



-8y -

A complicating aspect of the Boardman River development revicw is the fact
that DNR is just now developing policy conggrning hydroelectric development in
Michigan. Previously, DNR gave only cursory review of FERC license applications,
which led to difficulties whenever DNR desired to require.moré of a developer
after FERC had granted a license. In 1968, FERC was notified that DNR would

170 .
require more from a development than it_had‘Previously. A policy concerning
.hydroelectric projects licensed by FERC was finally adopted in July of l979.l7l
Other policy positions are presently bheing prepared.

DNR's relationship with FERC has been generally good. Recommendations
of DNR concérning dam safety, water quality, water management, and fish passage
have usually been incorporated into the FERC license. The County-City venfure,
should take special cognizance of the concerns of DNR since they will
significantly ‘affect the extent and type of development that can be realized.

DNR's particular concerns with hydroelectric development of the Boardman
River focus‘on its duty to protect the public trust in the natural resources
of Michigan. Specifically, DNR will be interested in minimizing the environ-
mental streés on'the riQer's existing ecology that derive from water management
schedules altering stream flow regimes and impoundment levels, and the creation
of a new impoundment by the resurrection of Keystone Dam. Additionally, DNR
will balance the value of the hydroelectric generating capacity against the
value of the resources lost. )

172
DNR prefers that the water management schedule be run-of-the-river.

170

Supra note 86.
171

Fisheries and Wildlife Resource lPolicy - Hydro-electric Power Projects

Licensed by the Federal Energy Regulatory Commission, Approved by NRC
(July 13, 1979).

172
Supra note 81.
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However, flow releaseé are open to negotiation within the parameters necessary
to maintaih.fish and other aquatid&life habitat, water quality, wildlife
habitat, recreational resources, stream bank stability, and the rights of
downstream riparians.

A minimum flow will be required at all times so as not to expose areas of
the stream bed necessary for food production and fish spawning. ;Sufficient o
flow must be maintained to allow fish species to migrate and, if fish passage

' : 173
is provided, releases must be adequate to attract anadromous fish.

Large. daily fluctuations in flowage must also be contfolied to prevent
scouring and'flushing of sand and gravel which destroys bottom faunﬁ, larvae
and fish eggs, and covers up spawning gravel. Fluctuations in impoundment
levels will be limited to minimize the impact on the spawning of the resident

o

fish species within the impoundments. Additionally, flow releases will have

to be such as to maintain the requisite water quality for resident fisheries.174
The Michigan Water Quality Standards (WQS) for the Boardman River establish

that the river is to be protected for swimming and coldwater-trout fisheries,

. 75

while the impoundments are to be protected for warm water fish species.l >

The most important WQS affecting hydroelectric operation concern temperature

and dissolved oxygen. Sufficient water exchange in the impoundments will have

to be maintained so that the dissolved oxygen concentration in the impoundments

173 ' :
Meeting with Bernie Ylkanen, District Fisheries Supervisor, Michigan DNR
(June 4, 1979). ' )

174
Supra note 82.

175 ,

Use Designated Areas for Michigan Interstate Water Quality Standards,
Michigan Water Resources Commission, Bureau of Water Management, DNR
(March 1969).
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_.doés not go below the WQS, ° and such that the water released from the
impoundments does not significantly raise the temperature of the downstream

: - 177
water at the base of the dams above that naturally occurring. The dissolved
oxygen cbncéntration in the downstream water is nbt‘of concern since the,
spillways on the dams are‘of sufficient height that oxygen,ié put back into

178 : .

the water during its fall. . Unlike other state permits, the Federal Water
Pollution Control Act mandates that any project licensed by FERC must be ;n

179
compliance with state WQS.

. ;
The discharges from the Traverse City waste w;ter treatment plant into
the Boardman River below Uﬁion Street Dam will also.afféct the water management
schedule. A minimum flow will be required at all times to assure proper
agsimilation of the'effluent and downstream water quality.
Ducks, geese and swans are the important wildlife species associatgd with

- the Boardman River Basin. Minimal fluctuation in impoundment levels, therefore,

will be required so as not to significantly affect the water fowl habitat.

176 :
The WQS for warm water lakes with a high rate of exchange is that dissolved
oxygen concentrations must be maintained throughout the upper levels of the
lake at greater than 5 milligrams per litre throughout the year including
the summer stagnation period. Rule 323.1065.

177

The WQS do not permit cold downstream (receiving) water temperature to increase
more than two degrees Fahrenheit above that natually occurring. Rule 323,1075.
Additionally, dams are not treated as industries and therefore it is unlikely
that they would be given a mixing zone to reestablish the WQS, and thus the
WQS would apply at the base of the dams.

Supra note 146
178
Telephone conversation with Elvin Evans, Ph.D., Aquatic Biologist, Water

Quality Division, Michigan DNR (June 4, 1979).

179
33 U.S.C. § 1341 (1976).
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The Wildlife Division of DNR does not feel that fluctuations in the upper
four impoundments will have any wore:than minimal impact. However, the upper
portion of Boardman Lake.is used by a large flock of muted swans as wintering
habitat and during their molt. Considerable numbers of other waterfowl also
use this area. Daily fluctuations in the level of the Boardman Lake will be
limited in order to protect the abundant food resources present in the shallows
of the immediate area. In the winter, minimum flow will also be required
throughout the river so as to insure that inflow into Boardman Lake'is

180
sufficient to prevent freeze-over of wintering waterfowl habitat.

During the summer, recreational use of the impoundments will dictate that
fluctuations in water level be as little as possible. Also, sufficient flow
will be requitred to petmit canoe. passage and utilization ot the stream by

181
anglers.

Fluctuating flows are significantly different from natural stream variations
due to snow melt and rainfall. Large fluctuations will be limited to prevent
serious stream bank erosion and siltation. Stability of the impoundment banks
will also be protected from erosion or slumping my minimizing draw down of the

182
impoundments.

Finally, the operation of hydroelectric facilities will have to comport
with the rights of other riparians along the Boardman River. The use of the

183
water must be a reasonable one.

180 .
Memo from Edward Mikula, Senior Wildlife Executive, Wildlife Division,
Michigan DNR (October 1978).

181
Supra note 81.

182
Memo from Denmis J. Hall, In Charge, Special Land Programs Section, Division
of Land Resource Programs, Michigan DNR (October 1978).

183
Dumont v. Kellog, 29 Mich. 420, 18 Am. Rep 102 (1874).
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The net effect of these flow requirements is that water management will
to a large extent be dictated by the needs' of the existing ecology, rather than
by the needs of Traverse City, for power. As a result, use of the dams for peaking
power will be limited, especially during low flow periods, thereby reducing

184 .
the optimal value of the hydroelectric development.

DNR is even more concerned with the impacts on the Boardman River,associated
with' resurrecting Keystone Dam. Creation of an impoundment will result in the
elimination of approximately one mile of stream and flood plain habitat.

The Fisheries Division of DNR is definitely opposed to the loss of this trout
185
stream resource.

The effects on the newly created lacustrine environment due to erosion of

the flooded areas, decay of flooded organic matter and the release of soil
186
chemicals into solution are of concern to DNR. Also, DNR is concerned

with the. impact on downstream ecology due to an increase in nutrients transported

and the increase in water temperature.

184

By not operating the hydroelectric facilities during non=peak demand periods,
water can be stored in the impoundments. This water is then released through
the turbines to generate power when it is in the most demand. Hydroelectric
generation can be started-up quickly and shut-down with little loss of water
power. Additionally, the rate of the flow of water through the turbines can
be incrementally controlled so that just as much power as needed is generated.

The ability to store power, use it quickly and use only as much as is necessary
makes the peaking mode of hydroelectric operation very valuable to a generating
‘'system. Any constraint that limits the ability of a hydroelectric development
to realize its full potential as a peak power source reduces its optimal value
to the overall generating system.

185
* Supra note 92.

186
Supra note 178.
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While DNR is not strictly anti-dam, the result of DNR's concern will be
that the County~City venture will be required to justify that the 470 KW of
additional generating capacity and the other benefits (recreational, stabiliza-
tion of flows, etc.) realized by rebuilding Keystone Dam will outweigh the loss
of the riverine environment and the detriment downstream.

To adequately protect the public trust in Michigan's natural resources,
DNR is interested in the benefit-cost ratio of the hydroelectric development
of the Boardman River. Information dealing with the economic and other bene-
fits of the project must be supplied by the Uounty-Cicy venture, aloug with the
expenses of constructing and maintéining the facilities. DNR also desires that
decommissioning costs also be accounted $0 that the structures do not become
a state~reverted eyesore. This occurred in the past when hydroelectrié dams
had outlived their useful lives or when new. technology replaced their utility.

This information supplied by the County-City venture would then be analyzed
and compared with the overall cost of the project. DNR, not the County-City
venture, will determine what is the best management of fhe Boardman River
Resource.

DNR, however, may not be the ultimate decision maker. Since the hyaro—
electric development of the Boardman possesses significant environmental
consequences and is becoming quite controversial, it is more than like}y
that DNR's decision will be reviewed by the ﬁichigan Environmental Review
Board.

3. MICHIGAN ENVIRONMENTAL REVIEW BOARD

Based on the premise that envirommental protection is best -served when all

decisions are made from an environmental perspective , Executive Order 1974-4,

187Sugra note 86.

187

«
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issuédlﬁy Cdvernor Milliken in May 1974, ﬁandated that all major activities
of each department of state government having a significant potential impact
on the environment or human life are subject to a formal environmenﬁal

o . 188
assessment by the department involved. The Executive Order futrther
established the Michigan Environmental Review Board (MERB), which, with the
aid of the Inter-Departmental Environmental Review Committee (INTERCOM),
is requiréd to evaluate such assessments. It is the responsibility of
MERB to récommend to the Governor those actions of state agencies that should
be'suspendedlor modified because of significant implication for - the quaiity
of Michigan's enviroﬁment or human life.

A major state activity, by definition, includes any administrative action
proposed by a department that could reasonably result in significant degrada-
tion of Michigan's natﬁral fesources or in a significant acquisition of
energy resources. An environmental impactlstatement (EIS) is required to
be prepared for such activities whehever requested by the Governor or MEKSB,
the director of a depaftment determines that a proposed action is'a major state

189
activity, or the activity raises general public concern or controversy. '

The épproval~by DNR of any hydroelectric development of the Boardman
River would meet the criteria of a major action. Tﬁough DNR has been reluctant
in the paét to declare its activities major actions, public controversy has

190
apparently prompted DNR to require the preparation of an EIS for the project.

188 .

State of Michigan, Executive Order 1974-4 (May 3, 1974).
189

Michigan Environmental Review Board. ''Guidelines for the Preparation and

Review of Environmental Impact Statements under Executive Order 1974-4" Lansing,
Michigan, Department of Management and Budget (1975). '

190
Supra note 81.
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The requisite EIS for the Boardman project will be prepared by DNR since
it is DNR's approval that is subject to environmental asseSSment.' However,
DNR will rely on an environmental report prepared by the County-City venture
to assist in the preparation of the EIS. l

In theory an EIS is a very exhaustive document analyzing the probable
impacts of the project on the environment and human life, evaluating the
alternatives to the project, and éonsidering modifications to the broject
which would eli@inate or minimize adverse effects. 'Since an EiS must be
completed by the department within the constraints of.statutory deadlines
for issuing permits, while prbvidiqg for adequate review of ﬁhe EIS, considerable
latitude is allowed in what is submitted to meet the requirements of an EIS.191
Informal memorandums, sections of reports and personal statements have been
accepted, but in view of DNR's reacton.to the Boardman study,‘it is likely
that a more formal presentation will be required of the venture.

Upon completion of the EIS it will be submitted to MERB where itAis made
available to public inspection. Interested citizens and organizations wiil
be notified that an EIS concerning development of the Boardman Rivér has
been filed. The EIS is then forwarded to INTERCOM.

INTERCOM is composed of members in high level positions from each of the
nineteen state departments.lyz Because of its interdisciplinary breadth and
depth of experience, INTERCOM will provide the majbr review of the project.
However, since DNR has the expertise in the matters concerning hydroelectric

development, and it is, at this stage, pushing for approval of its decision °

to approve the project, the EIS will more than likely slide through INTERCOM's

191
Meeting with Terry Yonker and Boyd Kinzley, Executive Secretaries, MERB.

192
Supra note 188.
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review. After evaluating the technical adequacy of the EIS, INTERCOM will
relay.its opinions, appraisals. and rccommendations to MERB.lg;

MERB is composed of ten unpaid members of the general public and the
heads of seven state departments who are appointed by and serve at the pleasure
of the Governor. MERB is not restrained to consider only the legal requisites
of develooingvthe Boardman. A decision will be made with regard to the
project's impact onAthe health, safety and welfafebof Michigan's citizens
as well as'the impact on the environment.194 However, due to time constraints,
an in depth analysis will probably not occur.

Additionally, the public is invited to participate in the review of the.
EIS elther through written or verbal comments to both INTERCOM and MERB. The
total MERB review process will take at minimum 60 days and more 11ke1y 75

195
to 90 days.

Besioe delaying final DNR approval of the project, further restrictions
may be olaced on the hydroelectric development of the Boardman River. Though
MERB doesvnot have legal authority to impose modifications on or totally deny
the development, DNR will be morally obligated to follow MERB's suggestions.196
‘Since it is DﬁR's specific approval that is being reviewed, the environmental

197
requirements of DNR will not be reduced.

193
Supra note 191.

194
. .

195
1d.

196 .

Supra note 164. Since recommendations of modifications or suspension are
forwarded to the Governor there is additional pressure to follow MERB's
requests.

197
This may not be the case if a resource enhancement policy (such as requiring
fish passage) accompanies the DNR approval of the project which poses
significant implications for the quality of the environment or human life.
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Proéeeding through the MERB reviéw does offer one advantage to the
County-City venture. By inviting public participation, much of the public
controversy surrounding the hydroelectric development may be diffused. The
publi& will have the feeling that they have at least been heard by some
impartial authoritative body? If the pgblic perceives that its concerns ﬂave
been adequately addressed ;hrough the MERB review, there is less likelihood
that the venture (or DNR) will be subjected to lengthy and costly legal actions.

Another voice in the hydroelectric development of the Boardman Rivér
through the MERB review process will be that of the Michigan Energy Adminis-

tration.

4L MICHIGAN ENERGY ADMINISTRATION

. The Michigan Enery Administration (MEA) was established as an agency within
the Department of Commerce by Executive Order, to advise the Governor on energy
policy and to enable Micﬁigan to receive federal funds for dealing with energy
broblems.198 Curreptly its 16 million dollgr budget consists of 8 percent

199
federal funds.
MEA's immediate duty is to develop a long range energy policy for Michigan.

Presently, only bits and pieces of an overall energy policy exist. There is
no policy specifically concerning hydroelectric development, thouéh general
statements favoring all renewable energy resources have been issued. Additioﬁally,
né individual is primaril& responsible for considering hydroelectric develop-

ment's role in meeting Michigan's energy needs. Development of the hydro-

electric potential of the Boardman River is viewed favorably by MEA. Lacking

198 ‘
Meeting with Randy Harmson, Program Director, Business and Renewable

Resources, Energy Administration, Michigan Department of Commerce
(June 7, 1979).

199
1d.




- 95 -

a- legislative mandate, however, MEA can express its view only in an
200
advisory capacity.

Through a personal friendship, MEA's interest in the Boardman project has
been related to DNR. As any interesﬁed citizen or organization, MEA may
participate in any public hearings éoncerning the development held by DNR
or MERB. .Additionally, MEA may also be able to voice its concerns in the
MERB review process .by using the Department of Commerce's position on

201
INTERCOM and MERB.

The effect MEA might have on the County-City venture's development plans
- will be minimal at best. MEA has no funds available to provide financial
»assistance.zoz Advising DNR and MERB of the project's energy potential will
be of marginal assistance;

MEA's advice may enlighten DNR of the energy aspects of developing the
Boardman, but without é‘legal requisite, DNR will only be morally obligated
to consider MEA's view point. Though MERB is to consider the impact of state
actions on human life as well as on the environﬁent, it i; the project as
shaped by DNR's legal requirements that will be reviewed. MERB cannot demand

4 A 203~
less of a project than the law (as interpreted by DNR) requires. MERB can

200 . . '

Randy Harmson, because of a personal interest in hydroelectric production
has, on his own initiative, kept himself abreast of hydroelectric development
in Michigan. Id,. : - '

201
d.

202
Id.

203 '
MERB's authority was established by Executive Order which cannot override
a legislative mandate such as DNR's duty to protect Michigan's natural
resources.
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only go beyond the law to requirc more. MEA's influence may lessen the
likelihood of MERB imposing further constraints on the development beyond
those required by DNR.

While there is no legislative mandate to consider the development of
the hydroelectric asset of a river resource, there is legislative support
to consider the‘developmgﬁt ot the recreational, aesthetic and fisheries
assets of a river resource. Legislative policy concerning the enhancement
of these river potcntialé is in direct contllCL with realizing the hydro-

electric potential of the Boardman River.
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fl. MICHIGAN POLICIES COMPETING WLTI HYDROELECTRIC DEVELOPMENT

1. RECREATIONAL DEVELOPMENT s

The Michigan Legislature, by Public Act 17 of 1921, mandated thét, in
addition to being responsible for the protection of Michigan's natural
resources, the Michigan Departmenf of Natural Resources is to be responsible

A 204
for the provision and development of ‘outdoor recreational facilities. The
creation of an impoundment by a hydroelectric dam provides expansive open
water recreational uses. Special sport fisheries and wildlife values developed
within the impoundment and shoreline areas provide excellent potential fér
various forms of recreational use.

In the past, DNR has provided and maintained most of the recreational
facilities at hydroelectric projéects. Land surrounding the dams waé obtained,
or leased, so as to provide public. access to the recreational.values estabiished
by the dams. Presently, liability and management costs of the land and

205
recreational facilities are impinging upon DNR's budget.

Since the Federal Power Act and regulations of the Federal Energy
Regulatory Commission (FERC) require that licensed hydroelectric development
include construction, maintenance and operation of reasonable facilities to
prdvide for recreational use of the project, DNR now intends that optimum
recreational development be achieved by the developer. DNR no longer will, .
itself, go the extra mile in enhancing the recreational value of a

206
hydroelectric project.

204
Public Act No. 17 of 1921, MICH. COMP: LAWS § 299.3 (1976).

205
Supra note 158.

206
1d.
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Pursuant to this feeling that.tbe burden of recreational development at
hydroelectric facilities should no longer be that of DNR, the Natural
Resources Commission, the policymaker for DNR, recently adopted a general
policylconcerning this issue.207 The policy establishes that DNR will seek
all reasonable accommodations for recreational uses at FERC licensed projects-
and will negotiate with the licensee and, when necessary, with FERC to achieve.
that end. FERC license applications are to be diligently reviewed by DNR to
ensure that they include adequate provisions for reasonableApresent and
future recreational uses. Though DNR may provide assistance ih the planning,-
construction and operation of such facilities, the costs associated with
recreational enhancement wi11 be the responsibility of the hydroelectric
developer. |

FERC, in reviewing the license application of the County-City venture,
will decide, probably for the first time, whether DNR's new policy of'shifting
responsibility for recreational develdpmentlto the licensee is appropriate.
The licensing of the Boardman development, therefore, may be viewed by both
FERC and DNR as an opportunity to establish precedent. DNR may be unusually
adamant in its request that optimum recreational facilities pe provided by
the venture. Regardless of the extent that FERC agrees with DNR's request,
the County-City venture may_be significantly affected.

If FERC decides that DNR is unreasonable in its requirements, the .
licensing of any development of the Boardman River could be delayed for a
considerable period while DNR negotiates with the venture and FERC. The

possibility of DNR intervening in FERC licensing deliberations, presenting

testimony in an administrative hearing or even requesting judicial review of

207

Fisheries and Wildlife Resource Policy - Hydroelectric Power Projects
Licensed by the Federal Energy Regulatory Commission, Mich. National
Resources Commission (1979).
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FIRC's decision will have to be considered by both FERC and the County-City
venture in their negotiations over recreational development.

It's inevitable that the County-City venture will be required to assume
a large share of the expense of aeveloping the recreational potential of the
'dam sites at which it seeks to generate hydroelectricity. The negotiations
"will only resolve the magnitude of recrgational development required and the
proportion that will be thé venture's responsibility. If FERC totally agrees
with DNR's present policy, the County—bity venture will be required to bear'
the full burden of optimal recreationél enhancement.

Public access, including the needs of the handicapped, boat launéhingA
ramps, canoe portages, litter control, and other services will have to be
provided.208 Recreatioﬁal enhancement will increase both the construction and
operating,expenSeé of the hydroelectric facilities developed.

It should be noted that the land surrounding the County owned daﬁs,
RBoardman and Sabin, and the City's washed-out Keyétone Dam site is the
property of the Grand Traverse County Natural Education Reserve. Likewise,
Union Street Dam is part of a citylpark. Brown Bridée Dam and Pond, along
with the City'property around them are presently being coﬁsidered by Traverse
City to be set aside asiwilderness area. A FERC license for developing the
hydroelectric potential at these dam sites may require the County and’the
City to give up their autonomy in managing the recreational development of
lands. County and City plans would of course be considered by FERC in

determining the extent and type of recreational development to be required.

208 .
State - Tederal Review of llydroelectric Power Generating Facilities Regulated
by Federal Energy Regulatory Commission ~ A Working Paper, Environmental
Enforcement Division, DNR, pages 5-6 (April 1979).
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DNR's recrcational policy Qill also restrict the mode of operating the
hydroelectfic facilities so as not to interfere with the recreational uses
associated with the dams. For example, the water level fluctuation of the
impoﬁndments-would have to be minimal so as not to create a muddy drawdown
zone imcompatible with swimming and canoeing.

Imposing even greater restrictions on the water management schedule for
operating the hydroelectric facilities developed on the Boardman River will

he the Michigan Natural River Program.

2. I'REGERVING NATUPAL VALUES
In 1970, the Michigan Legislature, with intent to perserve and enhance

numerous values of a river resource for present and future generations to
209
enjoy, enacted the Natural River Act. Major values to be protected include

the scenic, aesthetic, ecologic and the free-flowing character of a designated
210
river system. .The responsibility for guiding the protection of.rivers is
211
given to DNR.

Due to recreational and retirement development occurring at a rapid rate
in the Boardman River watershed and threatening the natural values of the
river, residents of the Traverse City area actively sought DNR designation

212
of the Boardman River as a natural river. Utilizing a citizens planning

209 N
MICH. COMP. LAWS § 281.761 et seq. (1976).
210
Id.
211

The act states that the Natural Resources Commission may designate a river
as a natural river area and prepare, adopt and enforce a long range comprehensive
plan for such designated rivers. MICH. COMP. LAWS § 281.761 (1976).

The Natural Resources Commission is the head of DNR
MICH. COMP. LAWS §251 (1976).

212
Telephone conversation with Mrs. Kermit French, President, Boardman River
Advisory Council (June 4, 1979).
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approach, the Boardman River Management Plan Committee, under the auspiées
of the Boardman River Advisory Council and the DNR, and sponsored by the Grénd'
Traverse Bay Regional Planning Commission, drafted a plan to regulate future
development and use of the basin for the protection of the natural character
of the Boardman Ri&er. The plan calls for the maintenance or improvemeﬁt of
water quality, discouragement of development and activity which may damage
the ecological, aesthetic or historic values of the river, orderly development
consistént with the natural environs, and the maintenance or improvement of
the existing free-flowing conditions for the purpose of preserving the

213
natural environment. On February 13, 1976, the Natural Resources Commission,
by authority of the Natural River Act, designated the Boardman River a naturai
river. The Boardman was the first river owing its designation to local
initiative,

All the dam sites under consideration for hydroelectric development by
the County-City venture, except Union Street Dam, are within the designated
reaches of the river. Any rehabilitation of “the dam sites therefore must be
in compliance with the Natural River Plan for the Boardman River.

The Boardman River Natural River District includes an area four hundred
feet on each side and parallel to the river and its tributaries. This
district establishes the definable area within which zoning may regulate
future development and uée to be in compliance with the goals of the Natural

River Act. Within the district, neither industrial and commercial buildings

213 .
Natural River Plan for the Boardman River (1976), pp. 16-17.




- 102 -

214
and uses nor electrical transmission lines are permitted. lHowever,

nonconforming~ﬁses lawfully existiﬁg at the time the plan was adopted may
be continued and are permitted reasonable reconstruction and extension.Zl5
Brown Bridge, Boardman and Sabin dams, along with their p0werhouSés, existed
at'the time the Boardman River Plan was implemented; and are therefore exempted
from complying with the zbning. Though in conflict with tﬁe long range goal
of the Natural River Act to reclaim the'free—flowing character of natural
rivers by prolonging impediment, rehabilitating these site; would be permitted
~as reasonable renovation of an existing nonconforming use. e Additionally,
an eléctric'fransmission Yine already exists connecting the dam sites to
Travérse City.
Keystone Dam, however, did not exist at the time the Boardman Natural
River Plan became effective.‘ A zoning variance from.the Garfield Township
Zoning Appeals Board will be necessary to resurrect the dam. Also, rebuilding
Keystone Dém wiil require approval by DNR.217 ] .. -
Though a‘zoning variance may be obtained, it is highly unlikeiy‘that DNR
would sanction the resu;rection of Keystone Dam. While Keystone once impounded
water, thé dam has not existed since 1961 and the ecology of this reach has
revertea td‘a riverine environment. The Land Resource Programs Division of
DNR, administrators of the Naturél River Act, will strongly oppose the

resurrection of Keystone Dam on the‘grounds that the resulting innundation

wodid violate the intent of both the Boardman Natural River Plan and the

214 A
Meeting with Doug Carter, Chief, Natural River Program, Land Resource Programs
Division, DNR (June 6, 1979.)

215
MICH. COMP. LAWS § 281.773 (3) (1976).

216
Supra note 214.

217 :
Supra note 213 at p. 20.
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218

Natural River Act by destroying existing ecology and free-flow characteristics.
The free-flowing characteristics of the Boardman River arc¢ pervccived by DNR

to be major values of the fesourceAto be protected. The Natural River Act

specifically identifies the free-flowing eondition of a designated river system
219
as a value to be preserved and enhanced. This natural value is also
. : 220
highlighted in the Boardman Natural River Plan as a major objective.

The staff of DNR is highly concerned with the environmental effects
fluctuating flows may cause. The Land Resource Programs Division is therefore
unwilling to take a definite position on the proposed hydroelectric development
of the four existing dams until an environmental impact statement is completed
and reviewed by DNR and the Michigan Environmental Review Board.

The Natural River Program will most likely dictatevthat the operation of
any hydroeléctric facilities on the Boardman River be such as to'maintain
the existing flow regime (i;gg,the mode of operation would be run of the
river) or to enhance the flow characteristics by stabilizing flows and
minimizing natural fluctuations. Such a restriction greatly minimizes the
opportunity for optimal power generation via a 'peaking' mode of operation,

. 221
which, of course, offers the highest valued use of a hydro facility.

218

Memorandum from Karl R. Hosford, Chief, Land Resources Programs Division, DNR.
Meeting with Doug Carter, Chief, Natural River Program, Land Resource Programs
Division, DNR (June 6, 1979).

219
MICH. COMP. LAWS § 281.763 (1976).

220

The Boardman River Plan states that its fourth objective is to '"'[m]aintain

the existing free-flowing conditions and to seek to stabilize or improve

the water flow characteristics for the purpose of preserving the environment.'
Supra note 213.
221

This provision is a compromise between the residents of the Traverse City area
and the Fisheries Division of DNR. Fisheries has been for sometime considering
utilizing the Boardman River's potential as a nursery stream for anadromous"
fish species in the Great Lakes. Local residents have been eaully .desirous

of preventing anadromous species in the Boardman. In order to get the
Boardman Natural River Plan approved by the Natural Resources Commission, the
local planners had to allow Fisheries the opportunity to introduce new fish
species that are compatible with the existing ecology of the river.

Supra note 214.
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The Beoardman Natural River P'lan also includes a provision that may aid the
County-City venture by preventing a requirement that fish passape be provided
at the dams along with developing the hydroelectric potential of the Boardman
River. The provision states that the river "should be managed for existing
fish species" and that

{tlhe introduction of any new species should first be
documented by reports of the implications and compat-
ibility of such. a program with other native species,
recreational uses and the control techniques necessary
to protect private property rights and the natural
quality along the river.222

The Fisheries Division of DNR will have to perform the required assessment
before it can proceed with its intended plan to develop the Boardman River as

_ 223 .
a spawning stream for anadromous fish species. If the assessment concludes
that the introduction of anadromous species will be detrimental to the Boardman
as a natural river, DNR will be precluded from requiring fish passage necessary

. 224
to enhance the anadromous fisheries potential of the Boardman River.

222
Supra note 213 at p.. 26.

223 .
The Natural River Act, itself, specifically requires that . . . ''state
management of fisheries . . . take . . . cognizance of the plan."

MICH. COMP. LAWS § 281.763 (1976).

Additionally, the Michigan Environmental Protection Act could be utilized

to enjoin DNR from requiring fish passage. The provision in the plan does,
however, provide the advantage that DNR will have the initial burden of
proof that its introduction of anadromous species is not environmentally
detrimental, rather than the initial burden being on the County-City venture
to demonstrate that it is environmentally detrimental as would be the case
under the Michigan Environmental Protection Act.

See Id. § 691.1203.

224
Id. § 299.3.
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3. - FISHERIES ENHANCEMENT

DNR is additionally mandated by Michigén'legisiation to "foster and encourage
"the protecting and propagation of . . . fish." Today, sport fishing iﬁ Michigan
is a multi-million dollar business. The Fisheries Divisionlof DNR (Fisheries)
takes great pride in this accomplishment.

The Boardman River is viewed by Fisheries as a'particulariy valuable
resource to the Sports Fishing Program. Interest in‘the river focuses on its
potential as a spawning stream for natural reproduction of anadroﬁous fish
species. Offspring would LuﬁLribute to the fisheries of Traverse Bay and' the
Great Lakes, as well as providing fishing opportunities within.thé Boardman
during”the migratory runs. Though Fisheries considers the fiver as having
the potential of being one of Michigan's finest steelhead trout and salmén
streams, the immediate goal of Fisheries'is only to develop steelhead fisheries.
Only the existence of dams on the Boardman River has so far prevented it
from being utilized as a nursery stream providing fisheries for the Great

225 ‘ :
Lakes.

Fisheries' optimum plan for devéloping the fisheries potential of the
Boardman involves breaching Boardman aqd Sabin dams énd replacing Union Street
Dam with a lamprey barrier that allows passage of anadromous fish. The lower
stretches of the river and tributaries are considered sufficient for necessary
anadromous fish spawning and therefore Brown Bridge Dam would be maintained.
This would preserve the excellent coldwater trout fisheries above Brown Bridge

: o 1226
in keeping with Fisheries long range goal for the Boardman River.

225
Supra note 82.

226
1d.
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Breach of the dams would of course cause some environmental impacts;
however, DNR believes that breach can be conducted with minimal downstream
227
impact. DNR has breached three dams within the last ten years, with the
latter two considered successful. Fisheries is not concerned with the
destruction of established lacustrine environments, since the impoundments
s - - : 228
are not of benefit to trout, which are the species being promoted.

Fisheries previously attempﬁed to implement the plan to breach the dams,
but it was met with considerable local opposition. DNR decided to wait until
the County and the City would themselves decide to breach the dams without
pressure from DNR, rather than bear the expense of repairs necessitated by
natural deterioration.

However, the development of the hydroelectric potential of the Boardman
River places Fisheries' plan for the river in new light. Rehabilitating the
dams to generate electricity guarantees their existence for at least another

229
fifty years. Fisheries' present position is to require fish passages at
all the dams, along with hydroelectric development at any of the déms, at the
, : 230
expense of the County-City venture,
DNR's authority to require fish passage arises from the Free Passage

231
of Fish Act of 1929, By this act, DNR has discretion to require at anytime

227
Supra note 81.

228
Supra note 82.

229
1d.

230
Supra note 48.

231

MICH. COMP. LAWS § 307.0 et seq. (1976). This statute has existed in one
form or another since 1820 when Michigan was still a territory. Thus
requiring fish passage at the dams.is in compliance with due process.
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that a dam owner, at his own cxponse, "crect and maintain . . . permanent
o 232.
means to admit of the free and uninterrupted passage of fish . . ." . DNR is
also authorized to abrogate the requirement whenever '"the height of the dam
or the condition of the river . . . makes the installation of such ladders
233 ) . ..
impracticable or unnecessary."

Presently, Fisheries is developing a policy concerning fish passage which
will be implemented by rulemaking. This policy establishes that DNR will never
abrogate the requirement. With modern construction techniques, the height of
a dam is no longer a technical constraint, and the condition of a stream
rarely makes installation forever impracticable. Further, DNR does not desire
, 234 :
to impose constraints on future management of a river resource.

The policy, however, does enable DNR to grant a waiver if one of three
stream conditions presently exist: (1) there remains little or no habitat
necessary to support anadromous fish, (2) fish would merely pass from public
to private control with no public access, or (3) the public benefit gained {is
clearly minute compared to the cost. There is little utility in requiring
fish passage if the public does not benefit. Approval of the Natural

. 235
Resources Commission, DNR's overseer, is necessary for a waiver 'to be granted.

232
1d. § 307.3 (1976).
233

1d. § 307.1.

234

All the divisions of DNR have concurred with the proposed policy and it will
soon be considered by the Natural Resources Commission for approval.

Supra note 82.

235 , )
Letter from Howard Tanner, Director DNR.
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One recason for the new policy is to tusure uniform administration of
the Free Passage of Fish Act. , The intent of the policy is also to link the
Free Passage of Fish Act and Fisheries overall Sport Fishing Program with
FERC'S licensing of hydroelectric projects. Fisheries will have sole

‘ 236
discretion in determining when fish passage will be required.

Fisheries does not consider any bf the provisions for a waiver to be
applicable to the'Boardmén River. Nor does Fisheries consider the provision
of the Boardman River Plan restricting the introduction of new fish speciés
to those compatible with the existing environment as preventing development

237
of the Boardman River's potential as an anadromous fish spawning stream.

It must be reiterated that the immedliate objective of Fisheries is to
utilize the Boardman River only as a.spawning ;tream to enhance the trout
fisheries of the-Great Lakes. Fisheries believes that the introduction of
salmon to the river can be prevented by discriminating against them in the
operation of the fishladders. Flows in the ladders would be maintained only
during those periods when steelhead trout spawn. These are the months of
March and April, and NovcmberAand December. Brown trout, native to the
Boardman, also spawn in September and October and during this time the fish-
ladders would not operate thereby preventing éalmon from passing into the
river. Since spawning seasons vary somewhat each year, thefe is a potential

that the runs of the steelhead and salmon may overlap and hand sorting would

be necessary at these times to keep salmon out of the Boardman River.

236
Supra note 82.

237
Supra note 173.
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Though Fisheries' present intention is to develop the Boardman's trout
fishery potential, management attitudes are subject to change and Fisheries
is therefore unwilling to state unequivocally that the Boardman River will
never be utilized as a salmon spawning stream. Fisheries is also presently
conducting an experimental program to determine the feasibility of introducing

: 238
Atlantic salmon to Michigan's waters. " Due to the experimental nature of
the program, Fisheries is unwilling to speculate as to whether the Boardman

. 239
may be used to promote .Atlantic salmon.

Sea lamprey might be .prevented from entering the Boardman River by
designing a lamprey barrier at Union Street Dam. DNR stated that an effective
lamprey barrier presently exists on the Betsy River and Fisheries is confident
that the same effectiveness can be achieved on the Boardman by use of a
vertical-slot fishladder. The number of lamprey that would pass is considered

240
insignificant by Fisheries.

There would be some species competition hetween the cxisting brown aund
brook trout and the steelhead introduced. However, Fisheries feels that the

effect will be minimal. Steelhead trout live in spawning streams for only

two years before migrating to mature in the Great Lakes. Similarly, coho

238

Id. Coho and shanook (pacific) salmon were introduced in 1966 to the Great

Lakes to feed on ale wife, a fish too small for sport but which polluted the
streams and beachcs of Michigan through massive die-offs. Salmon effectively
control the ale wife, but also play a large role in the success of Michigan's
sport fishing industry. Michigan was the only state bordering the Great
‘Lakes to take such a bold initiative. Today, Michigan's DNR remains the sole
promoter of salmon in the (reat lakes. Supra note 173.

239 ‘ .

Ohio and Pennsylvania are presently considering launching a program to
introduce stripe bass to the Creat Lakes. Michigan will not be participating
in the program.

240
Supra note 82.

-
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~salmon leave the streams within two years and shanook salmon remain only one

)

year. Thus, competition between these fingerlings and the existing species
A : 241
is viewed by Fisheries as insignificant.

Many of the fish in the Great Lakes are contaminated with PCB's, PBB's
and other toxic industrial pollutants. Spawning of such fish in streams can
lead to contamination of the stream. This, however, is not considered by
Fisheries to be a legitimate concern associated with introducing anadromous
species to the Boardman. Contaminated fish are generally found only in Lhe
vicinity of industrial waste discharges. Therefuie, auny contamination of fich
using the Boardman River to spawn would result from Traverse City's own
pollution of Traverse Bay. This occurred in the past due to runoffs of DDT
used in cherry production. This is a condition of the past. Additivually,

. . 242
DNR is doing everything it can to clean-up the Great Lakes.

Water quality of the Boardman River would not be adversely affected by
the introduction of anadromous species. Steelhead trout do not die in
appreciable numbers after spawning. The death of salmon after spawning is
a natural process which would only affect water quality by creating a stench

‘ 243
and by increasing the nutrients in the stream.

The Boardman Natural River Plan also states that the rights of riparians
are to be considered in the introduction of any new species. When salmon

were introduced to Michigan, a considerable detriment to riparian property

rights resulted as large crowds of unruly fisherman descended to snag the

241
Supra note 173.

242
Supra note 82.

243
Supra note‘l78.
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spawﬁing'fish. Fisheries maintains that this is a situation ol the past and
points to areas where salmon fishing is in harmony with ripafian rights.
Proyiding public access will further minimize any interference with riparian
rights that the introduction of steelhead trout or salmon mightAprecipitate.244

Though there may be minimal implications for the existing environment
from developing the Boardman River's potential as an anadromous fish spawning
stream, the requirement of broviding fishladders does significantly affect the
hydorelectric development of the river.

The Fisheries and Wildlife Policy concerning FERC licensed hydroelectric
projects recently édopted by the Natural Resources Commission established that
‘DNR intends that the County-City venture bear the full cost of providing and
maintaining fish passéges at the dams licensed by FERC for hydroelectric
develoﬁment.v The Free Passage of Fish Act requireé tﬁat ﬁhe City and/or
fhe County pay for fish passage at those dams not developed. Even if state
and federal anadromous fish funds are acquired to‘pay 50 percent ot the cost,
installatibn of fishladdérs will significantly increase tﬁe expense of
developing énd operating hydroelectric facilities on the Boardman River.

Providing fish passage will also precipitate several soéi—iﬁstitutional
implications Ehat may signifiéantly delay or totally prevent the realization

of the. Boardman River's hydroelectric potential.

244 .
Sugra note 173.



I. LOCAL REVIEW OHF THE PROJECT

Residcﬁts of the Traverse City arca view the Boardman River as one of the
more outstanding features of their attractive region. They arc very interested
in maintaining the natural character of the river and thus are concerned with
the proposed hydroelectric development of the river. The single issue that
permeates and dominates all local discussion about the project is the require-
ment to install fishladders at the dams.

'he Boardman River Advisury Council, the Crand lzaveras Snll Consegva-
tion District, the local Audubon Club, and the Grand Traverse €hapter of Trout
Unlimited, along with the City of Traverse City Commission and the Grand
Traverse County Commission, have all'passud resolutions oppocing the instal-
lation of fi;hladders. The local consensus is clearly against the introduc-
tion of exotic anadromous fisheries to the native trout waters of the
Boardman River.

Local officials, groups and citizens consider the impact of developing the
Boardman's potential as an anadromous fish spawning stream to be environment-
ally detrimental. Additionally, the residents predict that considerable
damage to this prime recreational area will be caused by the anadromous
fishermen attracted to thg Boardman River during the spawning runs;

The Boardman River is considered to be one of Michigan's finest trout
streams. The dominant species in the Boardman bklow Brown Bridge Dam is
brown trout, which average eight to twelve inchés in size with a few reach-
ing eighteen to twenty-four inches. The larger, non-native steelhead trout

are viewed by local fishermen as being incompatible with the existing species.

5 . . c11 s
Mecting with William McGarry, Grand Traverse County Commissioner
(June 4, 1979). .
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They foresce the introduction of steelhcad displhcing the brown as the
dominant species by driving the brown trout into the less favorable parts of
the stream for which they are not adapted, thus causing tﬂe gradual extinc-
‘tion of brown trout in the Boardman.246

The local populace also fears that steelhead trout will not be the only
anadromous species édmitted to the river. It'is felt that neither DNR nor the
Cdunty—City venture will bear the expense of the manual sorting necessary to
eliminate salmon wheﬁ the spawning seasons of trout and salmon overlap.
Salmon, like steelhead, are considered incompatible with the native brown and
brook trout and would further destroy the Boardman River as a quality trout
stream. Additionally, residents maintain that sea lamprey, attached to steel-
head trout, will enter the Boardman along with carp, ale wife, and other un-
desirable species.

The introduction of anadromous species from the Great Lakes is also seen
‘as leading to the contamination of the river. Citizens are concerned that
PCB's, PBB's and other to*ics in the spawning fish would eventually permeate
the food chain of the Boar&man River. .The death of the non-native salmon after
spawning is also considered a poilutant.248

Local fishermen are concerned that DNR will lengthen the fishing season for -
the Boardman so as to accomodate fishing during the early spring spawning

of steelhead trout. Destruction of the shoreline is foreseen as a consequence

of fishermen plunging into the muddy bhanks typical of spring.z49

6Meeting with Members of Grand Traverse Chapter of Trout Unlimited (June 4,
1979). .

247Id.

248Supra note 212,

2498upra note 249.
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The people who fish for the large anadromous species have been rowdy and
destructive in other areas of Michigan. Riparians fear that large crowds of
fishermen will be attracted to the Boardman River who will be similarly
insensitive to the landowner rights.250

Trout fishermen fear that the anadromous fishermen attracted will ruin the
existing good relationship between them and riparians along the Boardman River.
They are concerned that their access to the river will be limited, as ripariaﬁs
erect fences and take other measures to prevent the anadromous fishermen from
tfespassing as has happened along other streams. There is presently inadequate
puBlic access and this situatiqn is not likely to improve, since most of the
land along the reaches of the Boardman below Brown Bridge Dam is privatély
owned.251

. Citizens of the Traverse City area believe that there are already enough
.rivers open to anadromous species. However, the Fisheries Division desires
to further enhance the Great Lakes fisheries. They feel that raising fish ‘in
hatcheries would cost considerably less than the detriment that would result
from utilizing the Boardman River as a natural hatchery. Few good trout streams
remain in Michigan,and therefore the local residents want the Boardman to
remain in its present naiural condition without fishladders.

Local interest in the natural character of the Boardman River also raises
concern with the operation of the hydfoelectric facilities developed. Resi-

dents are concerned that wide fluctuations in stream flow may occur, adversely

affecting the riverine environment. Local fishermen also fear that hydro-

25OSuEra note 212.

ZSISﬁbfé note 249,

L 3]




electric facilities will be used for pcaking and point to the extreme ex-
posure of the streambed that resulted from previous hydroelectric generation
on the Boardman.

The need for electricity, however, is also recognized by the citizenry.
Therefore, if a water management schedule sufficient to érofect the environment
is strictly maintained, residents of Traverse City woﬁld accept the operation
of hydroelectric facilities on the Boardman Ri\’rer.252

However, resurrection of Keystone Dam is likely to be confronted with
opposition. Already the local Audubon Club and the Grand Traverse Chapter of
Trout Unlimited have éxpfessed oppositionvto re-creation of an impoundment
on the Boardman River. The trout fishermen believe that the power produced at
the site would be minimal, and at best provide only temporary relief from
electrical demand and, hence, it is simply not worth sacrificing”the‘river.z53

The fishermen are qﬁick to point out that they are not only concernéd with
thé negative impact rebuilding Keystone Dam would have on fishing. They view
the river as a unique ecosystem: a priceless oasis of tranquility and scenic
beauty which provides a necessary psychological rélief from today's tensions.

It just happens that good fishing goes hand in hénd with the values associated
with the present character of the Boardman River.

In gddition to intervening in administrative proceedings at DNR or FERC
and instigating litigation in the Michigan or federal courts, the local citizenry
may also affect tﬂe County-City venture's decision concerning hydroelectric

development by acting through local institutions. By exercising their fran-

chise to vote, politicking, and refusing to issue permits, local citizens,

252Sugra note 212.

253Su2ra note 249,
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groups and officials can force modifications in the development. scheme or
totally prevent any hydroelectric development of the. Boardman River by the
County-City venture. Four local ‘institutions offer forums for expressing con-

cerns and influencing the development decision.

1. REFERENDUMS

If the legal relationship established between the City and the County is
a joint venture under authority of the Energy Employment Act, the Grand Traverse
County will be acquiring an interest in a utility. The Revenue Bond Act man-
dates that acquisition of a utility must be approved by three—fif;hs (3/5) of
the electorate, whether or not bonds are issued.zs4

Naturally, the concerns of the electorate will be refleqted in such‘a
referepdum. Thus, if forty percent or more of those voting in the referendum
find fault with any of the aspects of the project discussed above, the
County will be prevented from participating in the hydroelectric development
of the Boardman River.

The referendum can of course be avoided if Grand Traverse County chooses
to allow the City to develop, limiting County participation to receiving pay-
meqt for the use of its dams. Traverse City will not be subjected to such a-
referendum since it already owns a utility and the hydroelecttric development
would merely be an expansion of the existing utility system.

However, since bonding‘will be the principal means of finmancing the.project,
local citizens can prevent the implementation of a decision by the city offi-

cials to develop via a bonding referendum. A petition signed by ten percent of

the electorate can force a decision to issue revenue bonds to be the subject

254 :
MICH. COMP. LAWS § 141.104 (1976).
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of a referendum. A simple majority can prevent the bond issue.255

Similarly,-the issue of revenue bonds by Grand Traverse County, re-
.gardless of the degree of its participation in the project, cén be defeated
by a majority of its voters.

Additionally, if the full faith and credit of either the City or the

County is pledged against their respective bond issues, then the issue must be

approved by the réspective glectorgtes. This is a constitutional mandate and
‘ho petition is necessary to require the refereﬁdum.256

The ability of the local citizenry to prevent the;funding necessary to
implement hydroelectric developmeﬁt of tﬁe Boardman River is a significant
hurdle confron£ing the Cbunty-City venture. The venture must allay the majority
of fears associated with any development plan.' The project will have to be
designed with the electorates' concerns in mind. Significant modificati&ns
may have to be made iﬁ order to ensure initial local approval of the project.

Some degree of campaigning may he necessary to acquire votes sufficient to

pass a bonding referendum.

2. ELECTIONS

The City and the County Commissioners, who will make the ultimate commit—
ment to a hydroelectric development R}an for the Boardman River, are elected.
Given the intense citizen.interest in the future of the Boardman, the popular-
'ify of their deciéioh may be the determining issue in.subsequent elections.
Hence, the political futures of the Commissioners may significantly depend on

the electorates' continuing support of the project as it proceeds through

25

5‘_@, § 141.104.

256. 4
56MICH. CONST. of 1963, art. 9, § 6.
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licenéing, review, possible 1itigation and other events that toend Lo lessen
ini;ial support. Operation of the hydroelectric facilities will also probably
. be scrutinized each time the Commissioners are up for're—eieétion.

Sensitivity to the politicai consequences of a particular development
decision will ensure that .the electorates' majority concerns are reflected
in the development and operation of hydroelectric facilit;es. The Grand
Traverse County Commissiqners élready consider it politically wise to avoid.
proceeding with any project requiring the 1nstallatiou of fishladders. Need-
less to.say, the most politically viable development plau 1s wol necessarily

the best plan.

3. ZONING BOARDS

As previously mentioned, the resurrection of Keystone Dam will require a
zoning variance from the Garfield Township Board of Zoning Appeals. The
County~City venture must consider the likelihood of receiving that variance

in iight of local opposition to rebuilding the dam.

4. GRAND TRAVERSE SOIL CONSERVATION DISTRICT BOARD

The Soil E?osion and Sedimentation” Control Act of 1972 and rules promul-
gated thereunder will require that the County-City venture develop a soil
erosion and sediﬁentation.plaﬁ for any ;an—made alteration in the natural
cover or topography of land connected with water impoundments and waterway
construction.257 The plan must be approved by the Grand Traverse Soil Con-
servation Board before any development can commence. Such a plﬁn would not

be limited to providing temporary facilities to limit soil erosion -and sedi-

mentation during any construction. The plan will also have to provide means.

257
See MICH. COMP LAWS BB 282.101 (1976) et seq. and Michigan Admlnlstratlve
Rules 323 1701 et seq.
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to iimit erosion caused by the operation of the hydroelectric facilities.
Practically, this will require the venturec to conduct asscessments and
studies to determine -the impact of fluctqating flows on impoundmeﬁf'and river
banks, and the streambed. ?erﬁanent erosion control and protection deviées
may be necessary. Restriction on fluctuations may be imposed to protect the
Boérdman River from sédimentatio‘n.258
The required local approval of a soil erosioﬁ and sedimentation control
plan gives local concerns legal authority to regulate the method of operating
the hydruelectric facilities. ‘The effect on hydroeléctric generation will be
to constrain utilization of the facilities as peak power genefating sources ,

and thereby lessen their value to Traverse City Light and Power's overall

generating system.

258Memorandum from Dennis J. Hall, In Charge, Special Land Programs Section,

Division of Land Resource Programs, DNR, supra note 2, at Appendix E.
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J. REVIEW OF THE PROJECT BY CONSERVATLON GROUPS

There are at least two formidable cgnservation groubs in Michigan
presently interested in the proposed hydroelectric development of the ﬁoard-
man River. At this point the ﬁrojecc is still somewhat in the planningA
stage and the County-City venture has not solicited formal input from
any outside interests. As ;‘resu}ﬁzneither of the groups has yet formulated
any specific concerns.

The Michigan United Conservation Clubs (MUCC) is a st;ong‘sportsmaﬁ
organization that is very active in representing conservation concerns. MUCC
forsees that it will be interested in any hydroelectric development of the
Boardman River. The focus of MUCC's concerns will be on the p;oject's impact
on wetland and riverine habitat, and on swans and other.wildlife of the area.
MIICC would probably oppose the introduétion-of salmon to the river but would
not object to steelhead trout.259

Michigan Trout Unlimited will be less favorably disposed to the hydro-
electric development than the'local chapter has been. TroutvUnlimited is

generally anti-dam. Providing éxposure and editorial support of this view

is the North Wouds Call, a small but influential conservation uewspaper that
is a strong proponent of the free flowing conditions of streams. Trout Un-

limited and the North Woods Call can be expected to oppose any hydroelectric

development on the Boardman River since it would‘prolong the life of the

dams currently in place.260

259Telephone conversation with Ray Rustem, Field Representative, MUCC
(June 7, 1979).

260Telephone conversation with Glenn Shephard, Editor, "North Woods Call"
(June 1, 1979). '
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As the development plan begins to take firmer shape, greater interest
in the project by more conservation groups in inevitable. Once an cnviron—
mental impact stétement is prepared for the.project the groups will be better
able to pinpoint their concerns and develop preferred modes of exﬁressing them.261

Early consﬁltation and negotiation with conservation groups can avoid
significant obstacles’towfﬁefdévélobment of the Boardman River's hydroelectric
potential. If the groups feel that the public interest, as theyv perceive
it, has not been adequately considered by'the County~City venture, FERC, DNR

@

or other entities exercising control over the development, it is ‘assured that
they will seize each opportunity available, including public hearings, inter-
vention and litigation, to insure that the conservation interests are thoroughly
treated. Such activities can lead to delay, additional costs, modification of
the development plan or total prevention of any hydroelectric development.

Thus it would seem that the County-City venture should actively solicit and

consider conservation groups' viewpoints before making any decision to develop.

61Sugra note 259,



ITI. CONCLUSLONS AN RECOMMENDATIONS

This section attempts to distill Lhe information presented ahove and
isolate the factors of major significance to the development of hydroelectric
power on the Bo;rdman River. These factorslare categorized as Incentives or
barriers, depending on whether, in their current form, they tend to encourage

_ Fa
or discourage hydroelectric development. Recommendations to enhance or
miqimize their impact, as necessary to foster a pro—hydro development climate,

are included where appropriate.

A. BARRIERS

ey

1. LACK OF PUBLIC AWARENESS OF HYDROELECTRIC POTENTIAL
Educating the public as to.the value of hydroclcctric generation would seem
to be the primary pre?equisite to the promotion of hydroelectric development.

Recognition of hydropower‘s value has not yet been-universally achieved.

Many existing dams that could be used to generate hydroelectricity are presently
being utilized only to provide recreational opportunity and flood control.
Hydroelectric potential can be utilized without disturbing existing uses.
Awéreness of hydroelectricity's value should be actively fostered.

’ Presently, an assessment of the hydroelectrilc polential al existing dam
sites throughout Michigan is being conducged by Ferris State College. The
results of this study should be widely publicized. . Dam owners should Le made
aware that they possess valuable assets. Recognition of the value that can
be realized is the first step in considereing whether that value should-bé

. .

realized.

2. LACK OF HYDRO DEVELOPMENT INFORMATION

As noted above, developers, particularly new developers such as the
joint venture participants here, have a vital need for complete and reliable

information about any intended hydroelectric development. At a minimum this ‘
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information should be sufficient to cnable the developer to comprehend -the
difficulties likely to be encounteéred in completing the project, and to
identify the courses of action best suited to achieving that development,

if feasible. The legal and institutional aspects §f the de&elopment are
clearly neceésary considerations and should not beAslighted. When, as here,
the developers experience éﬁbst;htiél difficulty in becoming informed about
what data is needed or desired, as well as how to go about obtaining it, the
project may incur'éubstantial unnecessary delay, opposition, and cost.

Quite obviously then, increasing hydro developers' access to such information
is an effective means of encouraging hydro electric development.

Information concerning the hydroelectric potential of existing dams
should be made gvailable to all who may be interested in developing the
sites. The preseﬁt_owner may not have the éapital to invest or the willing-
ness to exert the effort necessary to develop the site. Others may be more
willing and able.

Once the value of hydroelectric generation is made known to potential
aevelopers, the develoﬁers should be educated as to the proper means of
realizing it. Information concerning the engineering, envirqnmental and
legal implications of pursuing development should be made generally available
to interested barties. Tﬂe information should be .in layman's language and
should be gearedlto inform developeré of what should be done and what needs
to be considered. It is also essential that the developer understand why
certain information is required and why certain factors need to be considered.
Without such understanding, the requirements appear arbitrary and bewildering.
The developer naturally becomes apprehensivé of undertaking a course of

action he does not comprehend.
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Since hydro brojects are very site specific, such information would
necessarily be general in nature. Yet is would serve as a touchstone in
evaluating a specific project. That is, the potential implications associ-
ated with development could be presented in an exhaustive check list
format. The developer would proceed in a logical order to determine whether
a particular law, environmental effect, eéonoﬁic factor or engineering con-
sideration is applicable ;o his particular development. This would help
ensure.that a factor deser&ing consideration is not overlooked.

Information on funding sources should alsq be well publicized.

Addigionally, a bibliography of more thorough resource materials should
be provided so that a developer can educate himself oﬁ matters of
particular concern to his project. However, proviﬁing personalized
information concerning a specific development would be a more effective’
means of promoting hydroelectric development.

An agency, with expertise in hydroelectric development, could be estab-
lished to aid the developer in understanding the peculiarities of his
project. Personal contact should be encouraged. The agency need not
(and perhaps should not) do the actual assessments, but should give specific
guidance. Such activities as on-site visits to point out areas of concern
that the developer should assess should be conducted. The legal require-
ments for a particular project should be discussed.

Environmental assessments should be made in cooperation with the Michigan
Department of Nagural Resources (DNR) since it has the experlise. However, an
experiencgd ecologist could be employed by the agency to at least review
DNR's concerns,so as to determine their‘aétual impact on the hydroeclectric

development. An environmental concern which may seem an insurmountable
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ohstacle to a novice developer may be satisfied through a minor modification
in the development scheme or restrictions on the water manégeﬁont schedule
that will still allow profitable operation of hydroelectric facilities.

The agency could also be available to review ény feasibility studies
or preliminary plans for hydroelectric development. Such a reviéw would.
reveal any additional factors requiring consideration or more thorough
assessment. This early review could also be made by DNR.

Early review would lessen the likelihood of surprises to the developer
after he has made a substantial commitment towards the project. It
would assure that the developer's decision to develop is a responsible one,
Lased on an adequate information base.

A variant of the info?mational deficienéy problem is demonstrated by the
Boardman devel;pment team's failure to contact the environmental groups
likely to be interested in their project. This is frequently.a costly over-
sight. Early communication with potentially interested environﬁentalists
can help developers anticipate environmental difficulties and assess, and
perhaps diffuse, much potential gnvironmental opposition. Combating this
_‘btendency is primarily an educ;tional task. The advantages of early environ-
mental group contact should clearly be incorporated into the.informational
materials and guidance prévided developers.

3. FISH PASSAGES

The fish ladder issue is certainly the ﬁost controversial and potentially
threatening obstacle confronting the joint venture development cffort. If
ladders are required for the dams in the system, as indicated by DNR, the cost
of the project will be increased appreciably (between 35 percent and 100 per-
cent, inciuding the Qatér loss, depending on the dam). Moreover, in view of the

perceived intensity of the local public opposition to installation of the.
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ladders, it is unlikely that the elected political representatives of
Traverse City apd Grand Traverse County will decide to pursue development
if ladders are réquired. Hence, the fish passage questipn must be recog-
.pized as a substantial impediment at hydroelectric development at existing
dams in Michigan, and in:other states sharing Michigan's strong environ-
mental orientation. While the ladder issue is sufficiently complex and
controyergial to resiét simple solutions,.soﬁe oppdrtunities for redress
may be illuminated through an éxamination of some of -its underlying policy
facets.

Initially, the fact that the technical and policy aspects of the ladder
question are Highly controversial should be thoroughly appreicatéd. For
example, an investigation of the Boardman ladder debaté failed to. reveal
any consensus on fhe respective damageé and benefits that could be reason-
ébly expected from instélling the 1addérs or not installing them, és well as
on the fish'passage objectives that‘Should be pursued. Aslnoted above, the
ladder requirement raises what are in part technical and in paft policy
quandaries regarding proper fisﬁ management techniques and priorities.

While it is beyond our scope to attempt to re;olve the technical debate,
the existence of the contrﬁversy suggests that a legislativé commandment
(such as the Michigan Fish Passage Acl) to require ladder installation sshould
be reexamined. If the relative environmental merits and detriments of
ladders, as well as theif effectiveness for their intended purpose; are in
question, it would seem unwise. to permit their requirment to exert its
potentially étifling influence over hyéroelectric development.

Similarly, it is not our function to suggest the specific fish mahage—
ment or fish passage policies appropfia£e for Michigan, 6r'any-other states.

‘Nevertheless, it is worth noting that the fish ladder question raises sub-
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stantial issues of public policy that the legislature, and not any special
interest administrative agency, should address. That is, the state legis-
lature should formuiate some specific guidelines for dealing with the fish
passage question for hydroelectric developments at.existing dams. In
deveioping these guidelings, the legislature should consider at a minimum the
probability of derivi;g fhe expected benefit from the ladders, the desir-
ability of pursuing that beﬁefit, the impact of a ladder requirement on hydro-
eiectric projects, and alternative methodsAfor achieving equivalent environ-
mental objectives. The appropriate balance between statewide goals and

lqcal concerns, as well as how to most fairly allocate the substantial cost
of the ladders where rgquired, should also be addressed.

In Miéhigan, fof example, the legislature might find that the question-
able performange of ladders, coupled with the substantial cost of thg models
currently suggested by DNR, the likelihooq that their requirement will in-
hibit much hy&ro deVelopment at existing dams, and the'availability of un-
démmed streams and alternative fish management techniqueé,such as stbcking

"to serve state fisﬁery goals,dictates the need for a legislative directive
not to require 1adders'unless there are no reasonable alternatiﬁes. It
might also determine that ladders should not be required at ail_as a coﬁ—
dition to develoéiﬁg the hydro power at an existing dam. Where ladders are
considered necessary, the legislature might determine that requiring the
de&eloper ‘(and, of cdurse, ultimately the local electric ratepayers) to
pay for their,costg is inferior to'allocating the costsam§re generally among
those who benefit, such as fishermen'and state citizens.

The Michigan legislature might also question the wisdom of a‘DNR ladder
oriéntation that apparently defers requiring installation until the dam is

targeted for hydro development.
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Of course, the legislature might conclude that some other halance
between the need for ladders and the need for energy alternatives should
be struck, but the important point is that legislatures in states, such as
Michigan, should not blindly accept the status quo of their fish ladder
requirements. Rather, legislatures should~be sure that their DNR's or
fisheries departments receive sufficient specific guidance on the ladder
guestion to insure that the state's alternative energy or hydroelectric
power objectives, as well as 1ts fisheries' objectlves, ate iulelligently

pursued.

4. INADEQUATE LEGISLATIVE GUIDELINES FOR REVIEW OF HYDROELECTRIC
PROJECTS .

Currently, the Michigan DNR's evaluation of hydroelectric pro3céts'
is directed by the broad lénguage in the Michigan Constitution and the
departments' enabling legislation, and the special purpose statutes covering
areas affected by hydroelectric development (such as the Fish Passage Act
and Natural Rivers Act). Policy guidance is supposedly available from the
Natural Resources Commission. Since there is presently no legislative ex-
pression of commitment to any particular hydroelectric pulicy, it may be
bexpected that hydroelectric generation may be undervalued relative to the
other priorities that DNR -is specifically charged with promoting.

In many cases, this may produce permitting delays, licensing con-
ditions and other hydro development impediments based on priorities which
arercontrary to legislative desires. TFor example, DNR's current posture
on the appropriateness of environmental miligation as an alternative to
a DNR requirement,which would prevent a hydro project or the needAfo; optimum
recreational facilities at a hydro site,would seem to require precise

policy guidance on the relative importance of hydroelectric power Lo the
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state. Similarly, DNR's apparent preference for dam breaching seems precipi-
tous absent some clear legislative hydro policy reference. Thus, it would

seem that determining appropriate relative value of hydroelectric geéneration
involves fﬁndamental public policy issues that the legislature should directly
conffont. Hence, the Michigan legislature should formulate a hydroelectric
development program, complete with specific guidelines for balancing hydro-
electric development against other ‘state resource objectives.

In developing these guidelines the legisiature should reconsider the
relative worth of the values ;ssociated with a river resource. At present,
the maintenance and enhancement of a river's ecological, fishery, wildlife,
aesthetic and recreational values are considered paramount to its hydro--
electric value. Certainly these values are important, but they cannot con-
tinue to coﬁpletely overshadow the energy potentiél of a river.

Additionally, the relative value of h&droelectric power should be
established through a comparison with other available power sources in the
state. Extensive development of hydroelectric power in Michigan may
redqce construction or use of nuclear, coal-fired and other electric generators

which have significant associated environmental implications. A comparison

"of the detriments associated with each power source is critical to an ac-

curate valuation of the state's hydroelegtric potential.

Détérmining the relative value of hydroelectric generation will not be
easy. There is no ready method of determining how many KW's of generating
capacity equals the loss of important fishery habitat, for instance. Nor
is it easy fo compare the environmental damage caused by acid rain resulting
from coal-fired generators with the soil bank erosion resulting from hydro-
electric péaking operations. However, such qualitative evaluations are

necessary and should not be delegdted or resolved by default.
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5. DEFICIENCIES IN FEDERAL-STATE LICENSING COORDINATION

In viewlof the dual licensing process confronting each eligible hydro
project, an optimal degree of federal-state coordination is necessary to aQoid
saddling hydro 'developers with costly redundancies and céntradictions. As
noted, FERC and the Michigan DNR have worked well togethef in the past.
Nevertheless, there-are some inconsistancies between their licensing schemes
which should be recognized.

For example, the apparent likelihood that a hydroelectric development
like the Boardman project will be considered a major state action neces-
sitating a state environmental impact statement seems to undermine FERC's
recent rulemaking efforts to simplify licensing for existing dams. =~ This
contradiction is amplified by DNR's expressed reluctance to differentiate
between existing and new dams when formulating permit conditions or ap-

plication content. The legislature could resolve this dichotbmy by exempt-

ing hydro projects at existing dams from state environmental impact requirements

and directing DNR to promulgate permit standards in conformity with FERC
requirements. In addition,- the legislature could take general steps, either
through appointing a hydro watchdog committee or statutory mandate requiring
hydro permitting agéncies to minimize federal-state differences, to insure

the optimum compatibility between the two systems.

B. INCENTIVES :

1. FEASIBILITY STUDY GRANT PROGRAM

Among the more significant factors stimulating the initial consideration
of the Boardman River's hydropower potential was the availability of a hydro
feasibility grant.from the U. S. Department of Energy. Even preliminary

hydro feasibility assessments are expensive (this one cost nearly $82,000),

)



and unexperienced developers are understandably reticent to risk such amounts
without some inducements. The feasibility grant program seems to have been
valQable in this regard, since’the Boardman potential Qould have gone
unnoticed withouf it. The new feasibility loan and licensing loan programs
would appear to be a desirable follow up. While they do not provide outright
grants, they offer low interest seedsmoney to a much wider groﬁp and forgive
loans on projects that would prove infeasible or fail to secure a license.
Retention or expansionvof this federal program, as well as the adoption of
analogous state programs, would clearly offer a substantial stimulus. to

hydro development. |

P

2. THE MICHIGAN ENERGY EMPLOYMENT ACT

Until 1976, Michigan Municipalities were not permitted to pool their
resources to mutually develop an electric generating system. The Energy
Employmént Act now authorizes municipalities to form joint agencies and
joint ventures to engage in such activities. This ability to pool re-
sources enables municipalities to more effectively compete with the larger
independently owned utilities, particularly where the project has
a relatively high capital cost. The act provides municipalities with the
opportunity to achieve thg economies of scale in financing, legal and
financial counseling, and:construction and operation that are extremely
useful in fully developing thc hydroelectric potential of a river. That 1is,
two or more municipalities can reap substantial hydro development cost sav-
ings by pooling their efforts to develop a river system, float a larger bond
issue, attract valuable licensing and financial expertise and enhapce
their bargaining position with nearby investor owned utilities to secure
power exchange and wheeling services at reasonable rates.

Other states have similar legislation, but the language of the Michigan
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étatute should be regarded as a model fTor states desirving to encourage
potential municipal hydro developers. lHowever, general awarencss of its
existence and implications’should be improved in Michigan to increase
the hydro development options of the municipalities in the state.

3. MUNICIPAL DEVELOPER ADVANTAGES

The Boardman joint venture enjoys cegtain cost advantages over private.
hydrq dévelopers‘as a result of certain financing advantages available to
public bodies. The project can be funded through a revenue boud issue.
Since the bonds otter tax exempt luuumq, the joint venture can nhtain
development money more easily and at lower interest rates than private
developers. Additionally, the municipal bonding market is so well develuped
that public hydro developers have superior accéss to multiple sources of
expeft financial and general develqpment guidance.

An additional incentive to hydroelectric development of the Boardman
River stems from the fact that the developers are municipalities. A private
developer, before engaging in or expanding public utility activities, must
demonstrate to tﬁe Michigan Public Service Commission that there is a public
need fqr his development. In Mighigan, a municipality is_the'sole deter-
minef of whether there is a need for 1t to cﬁnstruct or expand a public
utility system. The autonomy of dgciéing when and how to provide for the
public need is a_éonsiderable advantage that Grand Traverse County and
Traverse City enjoy ovér private developers and‘regulated utilities.

4, ADVANTAGES OF EXISTING DAMS

As noted earlier, preferential federal and, in some states, state licensing
treatment substantially improves the prospects for developmcnt at existing
dams. -Moreover, environmental groups and property uwner resistance to hydro

projects utiiizing existing impoundments is more likely to be limited than
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for projects requiring new dams. lp view of the substantially rcduced
environmental impacts of existing dam projects, noted briefly above,

these advantages seem warranted. Furthermore, the Boardman project reveals
a ﬁumﬁer of capital cost advantages attributable to the existing‘conditions
of the sites considered.

For example, the property and flowage rights necessary to development
at the five sites are already possessed by either the.city or the county.
Considering the high cost of real estate, especially along scenic ctrcams,
prior ownership offers significant developmént savings.

At four of the sites dams presently exist. Avoidance of the cost of
building a dam is a significant incentive to developing hydroelectfic
capability at existing dams. The significance is clearly illustrated by
the fact that rebuilding the washed-out dam along the Buardmaﬂ River makes
hydroeléctric development financially infeasible at the site.

A further financial incentive is thaf two of the existing dams were
previously used to generate hydroelectricity and the power>structures are
still useable. The cost of installing a powerhouse substructure (penstocks,
flﬁmes, etc.) and erecting a powerhouse superstructure (housing for the
generators) at the dam ﬁeyer before used to generate hydroelectricity =
renders development at the site an unsound investment in light of alternative
generating sources availlable. ‘'Thus, the existence of a retired hydroelectric
facility may substantially encourage developmenL at that site.

Of course, legislative action cannot create existing dam sites. It
can, however, insure that existing sites with hydroelectric potential are
identified, catalogued, publicized and preserved. It can also devise

specific guidelines for determining the appropriateness of dam breaching
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and require that the energy value of the dam be considered in any dis-
positions. Whatever the reason for their initial construction, existing
dams represent recreational, environmental, capital and energy invest-

ments which should not be casually destroyed.
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APPENDTX A

HYDRAULIC AND COST DATA

SUMMARY OF HYDROELECTRIC CHARACTERISTICS
UNION STREET DAM

SABIN DAﬁ

BOARDMAN DAM

KEYSTONE DAM

'BROWN BRIDGE DAM
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TABLE I
SUMMARY OF HYDROELECTRIC CHARACTERES'l'ICS'A—l

Unicn . Board- Key- Brown
Street Sabin q man stone - Bridge
Unit Dam Dam Dam Dam Dam Total
Drainage Area Sq. ¥il2 276 269 2567 265 " 151
Max. Flow (4) " Cfs 359 350 347 345 403
Min. Flow Cfs 183 180 ¢ - 177 176 100
Max. Head Water - Eiev. 590.6 613.8 654.8 678.0 797.5 -—
Max. Tail Water - Elev. 581.4 593.8 613.8 658.5 768.2 —
Min. Tail Water Elev. 580.4 ©592.8 613.8 657.5 766.5
Max. Head (at Base Load) (1) fr. @) .6 21.0 43,0 20.5 31.0 123.1
Min. Head (at Peak Load)(2) ft. (2) 8.6 20.0 41.0 19.5 29.3 118.4
Pond Area Acres 350 37 81 20 191 679
Power Potential (At 80% eff.)
Min. Capacity KW 120 255 490 240 210 1,315
Max. Capacity (5) o 220 490 970 470 830 2,980
Base Power KWH/yr. 1,330,000 2,680,000 5,322,000 2,577,000 1,875,000 13,674,000
Peak Power KWH/yr. 289,000 635,000 1,260,00C 610,000 1,012,000 3,806,00C
Annual Power KWwH/yr 1,509,000 3,315,000 6,582,00C 3,187,000 2,887,000 l},480,000‘
Stored Power (3) KWH/ft [3) 2,610\ 620 2,720 - 330 4,720 8,550
Fish Passage KW 16 36 69 35 -— 156
Losses KWE/yx. 142,350 311,400 607,95G 304,000 --- 1,365,700

. (1) Max. H.W. E1 -~ Mia. T.W.E1.
(2) Max. H.W. El1 - Max. T.W.EL. . -
(3) Pond Area x Aver. Head x 0.8133, Hyéro Electric Power by Traverse City,
(4) At 15% of Time Exzeeded except Brown Bridge

which is existing acpacity. ,
(5) At average Head & Max. Flow : Contrect No. EW-78-F-07-1792, DOE

A“lFeasibiliﬁy Study for Boardman River

Michigan, and Emery and Porter, Inc.,

Céoperative (1978).



TABLE 11

UNION STREET DAM

Earliest possible service date:
Construction Cost

Preliminary Expenses
Clearing

Powerhouse Substructure
Powerhouse Superstructure
Turbine-Generator

Other Electrical

Crane and Motor

Total
Capacity: 221 kw
Transmission Losses 6 kw
Capacity for System Load
Base Load 118 kw
Peak Load 103 kw
Total 221 kw

Capital Costs

Plant and Equipment
Interfacing

Fish Passage

Int. During Construction
Engineering and Conting.
Total Capital

Annual Cost

Annual Expense
Maintenance

Repair

Operation

Admin. and general
Insurance

Total Annual Expense
Depreciation
Dept. Retirement

Total Annual Cost

~ Cost per kwh (mils)

137 -

Fall,

~

2

1981

$ 11,600
9,000
365,000
90,500
448,000
55,000

20,000
$999,100

Without Fish Ladder

With Fish Ladder

1220 MWH/yr
289 MWH/yr
1509 MWH/yr

$965,540

35,000
o

10,000
150,000

$1,160,540

$ 4,900
30,000
4,235
430

— 3,000
11,645
29,014
107,431

$148,090
98.1

ea.
ea.

5 yrs
10 yrs

1086 MWH/yr
289 MWH/yr
1375 MW%/yr

$965,540
35,000
279,000
10,000
150,000

$1,439,540

$ 4,900
30,000
4,235
430
3,000

11,645

35,989

133,258

$180,892
131.6

ea.
ea.

5 yrs
10 yrs



SABIN DAM

Earliest possible service
Construction Cost

Canoe Portage
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TABLE IT1I

date:

Reservoir Bank Protection
Powerhouse Superstructure

Hydraulic Equipment
Electrical Equipment
Total

Capacity
Transmission Losses
Capacity for System Load

Base. Load
Pcak Load
Total

Capitai Costs

Plant aﬁd Equipment
Interfacing
Fish Passage

484 kw
15 kw

253 kw
231 kw
484 kw

Int. During Construction

Engineering and Contig.
Total Capital

Annual Cost

Annual Expense
Maintenance

Repalr

~Operation

Admin. and general
Insurance

Total Annual Expense
Depreciation '
Dept. Retirement

Total Annual Cost
Cost per kwh (mils)

A-3

-

September, 1980

$ 2,000

2,000
25,000
537,000
41,500

£607,500

Without Fish Ladder

With Fish Ladder

2680 MWH/yr
635 MWH/yr
3315 MWH/yr

$589,440
21,500

0

6,100
91,600
$708,640

4,900
30,000
1,635
294
3,000
8,909
17,716

65,599 -

$ 92,224
27.8

ea. 10 vyrs

2386 MWH/yr
635 MWH/yr
3021 MWH/yr

$589,440
21,500
620,000
6,100
91,600
$1,328,640

4,900
30,000
1.635
294
3,000
8,909
33,216
122,992

$165,117
54.7

ea.
ea.

5 yrs
10 yrs



TABLE

BOARDMAN DAM

Earliest possible service date:

Construction Cost
Highways and Bridges
Reservoir Bank Protection
Conduits
Powerhouse Superstructure
Hydraulic Equipment
Electrical Equipment

963
25

Capacity
Transmission Losses
Capacity for System Load

Base Load 489
Peak Load 474
Total 963

Capital Costs
Plant and Equipment
Interfacing
Fish Passage
Int. During Construction
Engineering and Conting.
Total Capital

Aunual Cost

Annual Fxpense
Maintenance
Repair
Operation
Admin. and General
Insurance
Total Annual Expense

Depreciation
Dept. Retirement

Total Annual Cost

Cost per kwh (mils)

kw
kw

kw

1v

kw -

kw
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A-4

$503, 460
2,000
2,000

28,000
707,000
48,000
$1,290, 460

September, 1980

Without Fish Ladder

5,322 MWH/yr
1,260 MWH/yr
6,582 MWH/yr

$1,269,700
28,000

0

13,000

194,700
$1,505,400

$ 4,900
30,000
1,635

294

3,000

$ 8,909

37,636
139,355

$ 185,899

28.

ea.
ea.

2

5 yrs.
10 yrs.

With Fish Ladder

4,738
-1,260
5,998

$ 1,269,700
28,000
1,271,000

13,000 -

1945700

$ 2,776,400

$ 4,900
30,000

1,635
295
3,000
$ 8,909

69,410
257,011

$ 335,330

ea.
ed.

55.9

5 yrs.
10 yrs.
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TABLE yAT2

KEYSTONE DAM
Earliest poussible service date: Fall, 1982

Construction Cost

Preliminary Expenses $ 17,000
Clearing » 15,000
Highways and Bridges : 25,000
Dams 1,285,000
Conduits 70,000
Powerhouse Substructure 222,000
Powerhouse Superstructure 102,500
Hydraulic Equipment 378,000
Electrical Equipment - 16,000
Other Electrical 20,250
Crane and Motor 20,000
Total . $ 2,170,750

Capacliy 466 kw

Transmission Losses 14 kw ]

Capacity for System Load Without Fish Ladder With Fish Ladder
Base Load 241 kw 2,577 MWH/yrx 2,294
Peak Load 225 kw 610 MWH/yr 610
Total 466 kw 3,187 MWH/yr 2,904

Capital Costs
Plant and Equipment $ 2,153,400 ’ $ 2,153,400
Interfacing 20,250 20,250
Fish Passagc ' . 0 620,000
Int. During Coustruction 27,700 27,700
Engineering and Conting. 326,000 326,000
Toral Capital $ 2,527,350 $ 3,147,350

Annual Cust
Annual Expense

Maintenance 4,900 ea. 5 yrs. 4,900 ea. 5 yrs.
Repair 30,000 ea. 10 yrs. 30,000 ea. 10 yrs.
Uperatclou . h4235 4,235
Admin. and General 430 430
Insurance 6,750 6,750
Total Annual Expense $ 15,395 5 15,395

Depreciation 65,013 80,513

Dept. Retirement , 233,957 291,350

Total Annual Cost $ 314,365 ~ $ 387,258

Cost per kwh (mils) 98.6 133.4
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A-6

- TABLE VI

BROWN BRIDGE DAM - WITHOUT FISH LADDERS

Construction Cost
Highway and Bridges
Reservoir Bank Protection
Powerhouse Superstructure
Electrical Equipment

Nameplate Rating 800
Capacity 823
Transmission Losses 25

Capacity for System Load
Base Load 210
Peak Load 613
823

Total

Capital Costs
Plant and Equipment
- Interfacing
Int. During Construction
Engineering and Conting.
Total Capital

Annual Cost
Annual Expense
‘Maintenance
‘Repair
. Operation
Admin. and General
Total Annual Expense

Depreciation
Dept. Retirement

Total Annual Cost

Cost per kwh (mils)

kw
kw
kw

kw
kw
kw

$ 2,000
10,000
1,500
12,000

MWH/yr
MWH/yr
MWH/yr

1,875
1,012
2,887

$30,000
2,000
270

4,000
$36,270

$12,900 every 5 years

30,000 every 10 years
4,235
515
$10,330
1,741
3,358
$15,428

5.3
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APPENDIX B

FLOW DIAGRAM FOR THE TRAVERSE CITY-TRAVERSE COUNTY JOINT VENTURE PROJECT

®

I. PROJECT

- Does the municipal developer own both beds of the stream?
- Does the municipal developer have the right to backflood?
- Does the municipal developer have the right to use the water?

Yes - : No

Acquire property rights hy
eminent domain.
v

II. Is the municipality's use of the water reasonable?

| |

Yes ' No’

- Pay damageo/  injunction if

e__—___,_ﬂ-——"’——f——— challenged.
v . . ]
1e’? \

III. Is the stream navigab

Ygs | ‘\\\\\\\\\\*No

- .Petition County Bd. of Super-
visors for county construction
permit. o

- Obtain soil erosion and sedi-
mentation permit from county
or local agency.

{ , v _

IV. Is municipality constructing or reconstructing a dam or making Ilwpruvements
below high water mark?

Yes No

A 4

- Obtain dam construction per-
mit from DNR.

.- DNR permit required under
Inland Lakes and Streams Act.

- Contact Environmental Enforce-
ment Division, DNR, for appli-

* cation and assistance.

- .Applications reveiwed by DNR
Divisions (Fisheries, Water
Management, Water Quality,.
wildlife). ‘ -

- Public hearing held if re-

quested by local governmental ) ,
entities, riparians or :
applicant

}
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FLOW DIAGRAM CONT'D.

R Z i
V. Is SSH development determined to be a major action?

|

Yes . No

- Environmental Impact Statement
is prepared and then reviewed
by Michigan Environmental Re-
view Board. :

VI. DNR issues permit(s)? e

Yjés | \‘No

l

Appeal to District Court

< Overrule Sustain

VII. Is permit in compliance with Michigan's Environmental Protection Act?

L E

! Y

Appeal to District Court

N

Overrule - Sustain

J . ' v “

VIII. Is project in compliance with Michigan's Environmental Protection Act?¢——
| | 1

Yes ' . No

l

Appeal to District Court

d

Overrule Sustain -

~

v ‘

IX. 1Is stream designated a Natural River by NRC?
Yes . \\\\\ff\\\*\\$

X. Is SSH project in compliance with Natural River Plan?

i

Yes . No

i

Apply for Variance

NO ———
|

Granted Denied

A
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FLOW DTAGRAM CONT'D.

XT. 1Is SSH project in compliance with Local Zoning?¢ -

|

Yes No
Apply for Variance

< Granted NDenied

\\\\\\\\\\\\*

Yes , . No

XII. Is the impoundmenf level set?

- Petition by 2/3 of riparians
or by NRC will result in a
judicial setting of the level.

e
4 /
XIII. Are minimum flows set?_\\‘\\\\‘\\\N\\\x
Yes . 1o

- DNR may establish minimum flows.

XIV. Is fish passage provided at the dam?

A
Yes . No

- NRC may require fish péssage
at dam owner's expense.
XV. 1Is the SSH facility in compliance with water quality standards?

Yes No
~ Water Resovurces Commission

establishes Water Quality
Standards.
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FLOW DIAGRAM CONT'D.

v v

‘XVI. Will construction, rehabilitation or operation of the fac111ty 1nterfere
with an historic site? l

Yes B No

- Apply for permit from local
historic preservation district.
granted denied
. v
XVII. Is development in compliance with zoning enacted pursuant to Shorelands
Protection and Management Act?

I

Yes No

s

Apply for Variance

granted denied

v l

XVIII. Is project within a State Wilderness Area?

\ |

Yes No

- Only construction -of structures
for emergency purposes is per-
missible.

- Rights vested before 7/1/72
not affected.

! o

XIX. 1Is the project within a federally designated Wild and Scenic River Area?

| |

Yes. No

-Dams may not be constructed.

XX. Construction, Operation and Maintenance of SSH Dam

- Comply with conditions of all permits and 11censes
- Obtain insurance for dam breach.
- In terms of insurance, costs, is project worth risk?
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APPENDIX C

SOME KEY DECISION MAKERS FOR THE BOARDMAN PROJECT . ‘

Traverse City, Michigan

Peter C. Dendrinos, Mayor . a
The City Commission “d
William P. Strom, Director of Traverse City Light::and Power Department

Peter Doren, City Attorney ’
Grand Traverse County, Michigan

Nonos Childs, County Coordinator
The Board ol tommissliuuers

Michigan Department of Natural Resources

Dr. Huward A. Tanner, Director

Dale W. Granger Chief, Water Management Division

John A. Scott Chief, Fisheries Division

Edward Mikula Senior Wildlife Executive, Wildlife Division

Henry H. Webster Chief, Forest Management Division

Dennis J. Hall In Charge of Special Land Programs Section, Division of

Land Resources Programs

*Y.S. GOVERNMENT PRINTING OFFICE : 1980 0-311-125/137






