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ABSTRACT 

This report presents the results of a study sponsored by the United States Department of 

Energy into the feasibility of recommiss.ioning a small, low-head hydroelectric facility in 

southeastern Michigan, owned by a public corporate authority. 

The study concludes that there are several cost-effective designs for recommissioning the 

site, based on the use of vertical turbines and the sale of power to nearby industrial 

markets. In terms of the bulk sale of power to the local electric utility, no cost-effective 

alternatives were found to exist. 

A major burden on project cost-effectiveness was found to be the relatively large costs 

for.structural repairs to the dam and powerhouse needed to insure safe operation and an 

adequate service life. . . 

, From an engineering standpoint it was found that the items of equipment needed to 
a reco~nmission the site are readily available from both U.S. and foreign manufacturers. A 

variety of hydraulic turbine designs could be successfully adapted to the existing 

powerhouse, without extensive new construction. , 

It was determined that the production capacity of the facility had an important influence 

on the cost-effectiveness of the' project. A detailed benefitlcost analysis was conducted 

to identify the optimum facility size in terms of incremental costs and revenues. 

A detailed environmental assessment using an "impact matrix" methodology concluded 

. that the development of the facility for hydroelectric generation would have important 

positive environmental consequences related'to improved impoundment and flow manage- 

ment techniques as well as enhanced public safety due to structural repairs to the dam. 

The institutional and regulatory implications of developing the site for hydroelectric 
' 

generation were found to be significant but manageable. 



SECTION I 

SUMMARY AND RECOMMENDED DESIGN 

SUMMARY 

Background 

This report presents the results of study .sponsored by the United States Department of 

Energy into the feasibility of recommissioning theFrench Landing hydroelectric facility, a 

small, low-head dam site on the Huron River in southeastern Michigan. The facility was ' ' 

constructed in 1925 by the Detroit Edison Company and. produced power until 1962. 

Average available head at the dam site is 32 feet; mean annual stream flow is 518 cubic 

feet per second (cfs); the upstream impoundment has a surface acre of 1425 acres. At 

present the facility is owned and operated by a public corporate authority, Van Buren 

Township. 

Desiqn Alternatives Studied 

A total of seven project alternatives were examined in detail. The alternatives included 

different product ion capacities, different hydraulic turbine designs, and equipment by 

different manufacturers. 

From an engineering standpoint it was found that the items of equipment needed to 

recommission the site are readily available from both U.S. and foreign manufacturers. 

The one possible exception is low-speed vertical generators which, although stil l available, 

require special fabrication. A satisfactory alternative to the slow speed units is 

available, however, through the use. of standard speed generators operated through speed 

Increasers. - -.>.A 

The project alternatives which were examined included vertical, bulb, and tubular turbine 

designs. It was found that each of the designs could be successfully adapted to the 

existing powerhouse without extensive new construction, although the cost to retrofit the 

vertical units was less than half the cost of either of the other approaches. 



Markets 

Two feasible markets for the sale of power were identified: I) the local electric utility, 

.Detroit Edison Company,. and 2) a group of manufacturing concerns located in a nearby 

industrial park. A substantial difference was found To exist in the potential revenues from . . 

each market, based on the fact that the ut i l i ty would only agree to purchase power based 

on gross energy, whereas the industrial concerns would purchase power based on both 

energy and demand charges. In general the projected revenues from the industrial 

markets for any given facil ity design averaged about 50 percent higher than the revenues . . 

from the ut,ility market. 

Hydrology 

An analysis of site .hydrology established that the storage capacity in the upstream 

impoundment is not sufficient to  guarantee a f i rm demand capacity. It was possible, 

however, t o  establish a limited amount of reliable demand capacity based on natural 

, 
stream flow. Figure 1-1 is a conceptualization of a pr.oposed operating strategy for the 

. facility. 

It was found that the generating capacity of  , the facil ity in relation to stream flow 

characteristics has an important influence on project cost-effectiveness. The benefits 

from increased capacity were found to  deminish rapidly above a given point due to  the 

f low-duration characteristics in the river. A detailed benef itfcost analysis was conducted , 
to identify the optimum facility size in terms of incremental costs and. revenues. It was 

found that the most cost-effective design contained a relatively small amount of 

. production capacity, in relation to  available water power, with a correspondingly high 

utilization,factor. CFigure 1-2 illustrates the conceptual model upon which the benef itfcost 

analysis was based. 
-. ,.-.G-::: 

Financial ~ e a s i b i l i t ~  

An analysis of financial feasibility concluded that there are several cost-effective 

atternat ives for recommissioning the site based on the use of vertical turbines and the sale 







of power to nearby .industrial markets. Projected gross annual revenues ranged from 12 to  

16 percent of estimated project costs. After accounting for expenses for operation and 
. . . ,  

maintenance and debt service (including amortization.'of principal), the net return on 

investment, on a cash basis, ranged from -0. I percent to 3.2 percent. 

.In terms of the bulk sale of 'power to the local electric utility, no cost-effective 

alternatives were found to exist. 

A.major burden on project cost-effectiveness was found to be the relatively large costs 

for structural repairs to the dam and powerhouse needed to insure a 25-year service life. 
. . 

These costs amounted to $309,000; or from 21 to 38 percent of the project costs of the .. 
alternatives studied. 

Presumably, many of these costs, since they are related to matters of dam safety, would 

have to be incurred regardless of whether the facility is developed for hydropower. 

Environmental lmplications 

A detailed environmental impact assessment was conducted using an impact matrix 

methodology of a "no-action" and a "recommended-action" alternative. The environ- 

mental assessment concluded that the development of the facility for hydroelectric 

generation would have important positive impacts related to improved impoundment and 

flow management techniques, as well as enhanced public safety due to the structural 

repairs to the dam. 

Institutional Implications 

The institutional implications of developing the site for hydroelectric generation were 

found to be significant but manageable. Many of the regulatory aspects of the project are 

based on dam ownership and operation, as opposed to hydropower development -- per se. A s 



RECOMMENDED DESIGN 

. I f  the French Landing dam site is developed as a hydroelectric resource it is recommended 

that the design incorporate the following features: 

- type of hydraulic turbines: vertical 

- number of generating, units: two 

- size of generating units: each rated 500 to  800 kilowatt output ful l  load, 

depending on manufacturer 

. - type of generators: synchronous 
a 

. . .  - .  ,generator speed: either low speed, or standard speed through a gear drive 

- method of installation: in existing powerhouse 

- market for power: nearby industrial consumers, in parallel with normal ut i l i ty 

service 

Table 1-1 gives a summary of project costs and operating characteristics of the 

recommended design, in comparison to  the other alternatives studied. The estimated 

project cost of $1,242,000 works out to $748 per installed kilowatt. The projected annual 

production of 7 million kilwatt hours represents 56 percent utilization of the total 

available water power at the site. The projected operating and maintenance cost of 

$39,500 works out to 0.56C per kilowatt-hour produced. 

e 
Table 1-2 gives an economic summary of the recommended project for the first year of 

. - operation, in comparison to  other alternatives studied. The .projected annual revenue of 

$165,000 represents a 13.3 percent gross rate of return. After allowing for e@enses 

,related t o  operation and maintenance, and debt service (including amortization of 

principal), a net annual cash pro f i t  of $19,500 exists, representing a 1.6 percent return on 

,, invested capital. , 

Although Table 1-2 shows Alternative No. I, to  be more cost-effective, we are persuaded 

to substantially discount the contribution to  revenue from demand capacity of this 

alternative, due to  the fact that ' the design includes but a single generating unit (see 

Section IX). In addition we feel that the rate of inflation of 'electric energy, in 

comparison to expense items, wil l  in any case render ~ l t e r n a t i v e  No. 2 the most cost- 

effecti.ve in a very short time. 



TABLE 1-1 ' ,  ' 

SUMMARY OF DESIGN ALTERNATIVES 
. . 
. . 4 0  RECOMMISSIONING THE FRENCH LANDING HYDROELECTRIC PLANT 

Estimated Project Csst ( X  1000) 

Installe'd Capacity (KW) 

Effective Average Capacity (KW) 

Plant Factor 

Projected Annual Production 
(MKWhr) 

Average Demand Capacity (KW) 

Projected Annual 03tM Expense 

0 & M  Cost/KWhr produced 
Recommended 
Alternative 



' TABLE 1-2 . 

ECONOMIC SUMMARY OF VERTICAL TURBINE DESIGN ALTEF~NATIVES 

BASED ON SALES OF ELECTRICITY TO PRIVATE INDUSTRIES 

+Alternative No. I: One Leffel Co. 830 KW unit 

Alternative No. 2: Two Leffel Co. 830 KW units 

Alternative No. 3: Two. Bofors-Nohab 500 KW uni 1,s 

Alternative No. 4r Overhaul of existing turbines by Northern Water Power 

0 

No. 3 .No.  4 

$ 1 ,294 $ 1,497 

2 5 - 25 

$111,600 $144,000 

$ 58,300 $ 81,600 

( $  21 ,OOO)($ 50,000) 

$148,900 $175,600 

$ 39,700 $ 43,760 

$109,2'00 $131,840 

$1 11,000 $128,500 

( $  1,800) $ 3,340 

(0.1%) , 0.2% 

Alternative 

I 

No. I 

Estimated Project Cost ( X  1000) $ 802 
e 

' . Projected Service L i fe  (yrs) 25 

Projected Annual Revenue 

Energy $ 93,600 

Demand $ 51,200 

Standby Surcharge ( $  17,400) 

Total $127,400 

projected Annual O&M 
Expense $ 32,700 

Net Annual Revenue $ 94,700 

Annual Debt Service 2 $ 68,800 

Net Annual Profit (Loss) $ 25,900, 

Return on Investment 3.2% 

'projected Annual Revenue is based on weighted average on-peak and off-peak 
energy charge ( =  16 mills/K.Whr) 

'~nnual Debt Service is based on 7%, 25-year financing from sale of Township 
revenue bonds. 

ALTERNATIVES* 

No. 2 

$ 1 ,242 

, . 25 

$126,000 

$ 74,400 

( $  34,800) 

$165,600 

$ 39,500 

$126,100 

$106,600 

$ 19,500 

1.6% 
w 

Recommended 



, It it worth noting that Alternatives No. 3 and No. 4 in Table I, which are based on vertical . . 

turbines of different capacity and manufacture , are. only slightly less cost-effective than 

the recommended alternative. This emphasiszes that a detailed construction design should 

be flexible enough to allow competitive bids by various manufacturers, based on 

equipment having slightly differing ratings. 
a .  

Figure 1-3 is a proposed schedule for development of the site as a hydroelectric facility, 

based on reasonable estimates of the time required for the accomplishment of elejien key 

.tasks. The total time required from authorization to putting power on-line is projected to 
0 be 'twenty-seven months. . . 

The schedule has been designed so that the owner will not incur any major financial 

obligations until two events which might impede development have been successfully 

resolved. These events are: 

- receipt of FERC license 

- negotiation of a satisfactory power purchase agreement with industrial 

consumers (or uti Ii ty) 
\ 
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SECTION I I  
BACKGROUND 

LOCATION 

The French Landing dam and hydroelectric plant is located on the Huron River in Van 

Buren Township of Wayne County, Michigan (Figure 11-1). Upstream of the dam is seven- 

mile-long Belleville Lake, covering an area of 1425 acres (Figure 11-21. Below the dam the 

Huron River Valley broadensout. into a wide shallow floodplain which is undeveloped for 

several .miles. downstream. The area around Belleville Lake is sparsely populated, except 

' for dense residential development along the immediate shore of the lake. The City o f  '. . . 

Belleville (1970 population: 2400) is on the south shore of the lake approximately three 

miles from the dam site.. 

The dam site includes a power house, two adjustable sector gates for release of high flows, 

and an 18 1 foot long multiple-arch section for control of the impoundment (see Figure II- 

. HISTORY 

The French Landing dam and powerhouse were both completed in 1925, the last in a series 
a 

of five Huron River dams developed for. hydroelectric generation by the Detroit Edison 

Company. .The five Huron River plants, along with two much smaller facilities on other 

nearby rivers, at one time constituted the entire hydroelectric system of the Detroit 

Edison Company, the largest electric ut i l ty operatikg in the State. The combined 

generating capacity of the entire hydro system was approximately 8.2 megawatts, about 

0.5 percent of the total generating capacity of the ut i l i ty in 1751. French Landing, the 

largest plant in the system, accounted for ;bout 30 percent of total hydroelectric 

product ion. 

The powerhouse was equipped with two vertical Francis turbines, manufactured by the 

Allis Chalmers Company, directly connected to 4600 volt Allis Chalmers generators, rated 

1200 and 2400 KVA. Output from the hydroelectric plant was fed into the ut i l i ty grid 







FIGURE 11-3 

PHOTOGRAPHS OF FRENCH LANDING DAM 

a) Upstream view of dam and powerhouse from 
pedestrian bridge. 

b) Downstream view of Huron River from pedestrian 
bridge . 



c )  Upstream view of powerhouse with Detroit 
Edison Co. substation in background. 

d) View of dam from powerhouse showing part of 
Industrial Park in background. 



through a distribution substation located approximatley 200 feet east of the powerhouse. 

Detroit Edison Company records show that annual production from the plant averaged 

about 7.5 million kilowatt-hours from 1926 through 1950, ranging from a high of 12.7 

million kilowatt-hours in 1950 t o  a low of 3.2 million kilowatt-hours in 193 1. I 

. . 
A l l  of  Detroit Edison's hydroelectric plants were -operated remotely from a control center 

at  the Superior plant. The Superior plant was the most central of the five Huron River 

'facil it ies and was attended at all times. At  the remotely .controlled plants,. including . . 

French Landing, no one was in regular attendance. From the Superior control center .the 

operator could start and stop the machines at any site via a supervisory control. system 

operating over telephone lines. In addition, information 0-n pond levels, machine loads, and 

gate openings was transmitted from the remote sites. to  Superior for reading and 

,recording. Local control systems at each site automatically synchronized the machines 

when being placed on-line, and automatically shut down the machines in the event that 

any of several possible malfunctions occurred. The occurrance of a malfunction would 

also cause an alarm to  be transmitted to  the control center at Superior. The Superior 

operator would then dispatch a so-called "mobile" operator to the plant to  handle the 

difficulty. 

DECOMMISSIONING OF HYDROELECTRIC PLANTS 

In the' mid 19601s, Detroit Edison decommissioned its hydroelectric plants and shortly 

thereafter turned them over to  bublic authorities. The four up-river dams (Barton, Argo, 

Geddes and Superior) were turned over to the City.of  Ann Arbor. French Landing, along 

with adjoining properties on both sides of the river and an extensive undeveloped land 

parcel on the north shore of Belleville Lake, was turned over to  Van Buren Township in  

. 1973. (A copy of the transfer Agreement is included in  the Appendix.) 

Although we hove seen no records directly pertaining to  the decision to  decommission the 

hydroelectric facilities, earlier Detroit Edison records point t0.a series of problems which 
2 

were probably significant factors: 



I. Economics: Over the period of Detroit Edison's ownership of the dams, the 

cost of  producing hydro power increased dramatically, due primarily to the 

increased cost of labor for operation, maintenance, and repair. A t  the same 

time, the cost of  other sources of electricity actually came down during the 

19301s, 401s, and 501s, reflecting improvements in .the efficiency of steam 

. . . . generating equipment. 

2. Uniqueness and Small Scale of Hydro Operations: When originally developed, 

the hydro plants made significant contributions to the power demands in their . 

locales. However, over time, they came t o  be entirely out of scale with the 

size of the utility's overall operations, demanding a degree of attention that 

was disproportionate to their contribution. 

3. Public Relations: The responsibility of owning.and operating the hydro plants. 

came to represent a public relations problem of .no small size. As owner of 

most of the dams in the Huron River Valley, Detroit Edison was essentially 

responsible for management of the river. Originally this was not a very great 

problem, however, as development took place along the river, flow regulation 

came to affect more and more people. As early as 195 1, the ut i l i ty spoke of 

the "increasing public relations problems .... (due to) encroachment, pollution, 

flood control, erosion of banks, flood damage, pumping of water from ponds, 

policing of our property, public use of the ponds and the shores, and criticism 

of Edison control or lack of control in one form or another of the lake area". 3 

4. Maintenance: It can be assumed that maintenance costs for structural parts.of 

the plants, which would have been negligable during the early decades of 

.. . operation, began to become significant expenses as the plants reached forty 

and f i f t y  years of age. 

PRESENT OPERATION 

Since 1973, Van Buren Township has operated and maintained the dam with their own 

funds. A daily visit to the dam site is made.by a Township Public Works employee who 

makes a visual check of impoundment level and adjusts the wicket gates so a; to  maintain 

the desired water surface elevations. Normal water surface elevation is 651.5 feet, half a 

foot below the crest of the dam. From November . I to April 15th, the level is dropped 

from 3-112 to 5 feet. Reasons cited for this procedure are threefold: 



I. To allow property owners along the lake to  work on'their shoreline structures, 

(docks, seawalls, etc.) 

2. To prevent ice damage t o  shoreline structures. 

3. To provide extra capacity in the lake to absorb spring runoff without flood 

danger. 

Footnotes 
a .  

. . '  he Hydro-Electric Plants of the Detroit Edison Company, ~ e t i o i  t Edison ~ 6 m ~ a n ~ i  

July, 195 1. 

21bid. , 

31bid 



SECTION Ill 

PRESENT CONDITION OF FACILITY 

DESCRIPTION 
a 

The. French Landing dam site includes a powerhouse, two adjustable sector gates for 

release of high flows, and an 18 1 foot long multiple-arch. section for control of the im- 

poundment. Downstream from the dam are two bridges which span the river. A plan of 

the site is shown in Figure III- I. 

The substructure of the powerhouse forms a part of the dam (Figure 111-2). It is 

.approximately 68 feet long by 50 feet wide by 50. feet high .from the draft tube floor t o  

the generator room floor. The upstream part of the substructure contains trash-racks and 

two open wheel pit settings with concrete elbow draft tubes (Figure 111-3). The governors 

cind turbine wicket gates have been retained and are used for release of normal stream 

. flows. The downstream side of the substructure is divided into three floors with the outlet 
a of the draft tubes below. 

A spillway is located on both sides of the powerhouse, each with a sector type gate. The 

sector gates are 33 feet wide with an adjustable crest elevation of 652.0 feet to  640 feet. 

The east spillway gate is joined with a 100.foot. long earth embankment by means of a 

buttressed retaining wall. The west spillway gate adjoins a fish ladder which has been 

plugged. 

Extending west from the fish ladder is a reinforced concrete multiple-arch dam with a 

.width of 181 feet between end walls, a maximum height from the bottom of the footings 

t o  the arch crest of 35 feet, and a'base length of 61 feet. The structure consists of five 

reinforced concrete arch buttresses carried on reinforced concrete footings. The 

buttresses, with the aid of the two end walls, support six reinforced concrete arches on 

the upstream side carrying the water load. The arches are brought to  a horizontal crest at 

elevation 652 by means of a reinforced concrete beam, the crest slab. The western end of 

, the multiple arch dam is jointed with a 400 foot long earth embankment by means of a 

buttressed retaining wall. 



SOURCE: DETROIT EDISON CO. ENGINEERING RESEARCH DEPARTMENT REPORT 69516 ' . , 

. . 
. . ..) 







From the powerhouse, the tailrace is protected for a distance of about 120 feet with 

. ' poured concrete retaining walls and for 100 feet with a concrete apron. From this point 

to the pedestrian bridge, the east bank is protected with concrete slope paving and then to 

the railroad bridge with sheet piling. The west bank is protected with sheet piling from 

the retaining wall to the railroad bridge. The river bottom is protected with precast 

concrete sections to approximately 70 feet beyond the end of the apron. 

PRESENT CONDITION 

Dam and Control Structures 

A struchral inspection was performed on the French Landing dam and control structures 

in July, 1977, by the engineering firm of Ayres, Lewis, Norris & May, Inc. A copy of the 

inspect ion report, and the Michigan Department of Natural Resources Dam Inspect ion 

Report that was prepared from it, is  included in the Appendix for reference. 

The inspection included the level control structures, earth dike, multiple arch spillway, 

and tailrace and sheet piling walls, both above and below water. In addition the draft 

tubes and turbine pits of the powerhouse were given a below-water inspection. 

The structural inspection found these parts of the facility to be in "fair to good condition" 

without any need for immediate repair work. A number of recommendations for long term 

remedial action were suggested. These included: 

I )  Repair sector gate hinges and concrete of raceways. 

2) Repair upstream, downstream and crest surfaces of arch spillway. 

3) Install adequate drainage facilities for flat lands downstream of the arch 

spi I Iway. 

4) Repair seepuye IIa.ouyh earth dike south of the arch spillway. 

5) Install adequate drainage facilities for runoff from Detroit Edison sub-station. 

6) Sandblast and paint all exterior steel surfaces (railings, grating, plates, sector 

gates, gate brace assemblies, stop log guides). 

7) Repair spa1 led exterior concrete surfaces. 



8) Remove debris from tailraces under main .bui Iding. 

.9) Replace boating cable upstream of south sector gate. 

10) Obtain adequate stop logs for winter operations. 

I I) Repair interior wall of lower-most floor of main building. 

A budgetary cost estimate for making the recommended repairs was given as between 

$40,000 and $60,000. 

Power House Superstructure 

An above-water structural inspection was made on the powerhouse superstructure in 

September, 1978, by the engineering f i rm of Ayres, Lewis, Norris & May, Inc. A copy of 

that inspection report is included in the Appendix. 

The report concluded that the structure was in "overall good condition." 

Numerous minor defects were identified such as spat led concrete, broken windows, 

accumulation of debris, and rusting of stairs and roof trusses. Conditions which might 

affect the structural integrity of the building, such as cracked and spalled concrete, were 

judged to be not serious. A preliminary cost estimate to repair the minor defects was set 

at from $5,000 to $7,000. 

EQUIPMENT 

Turbines 

When the hydroelectric plant was decommissioned by Detroit Edison Company, the 

generators and all related electrical equipment were removed. The turbine shafts were 

disconnected below the thrust bearing chambers and the openings in the generator room 

floor were covered with wooden planks. The Allis Chalmer turbine units were left in place 

in the wheel pits (Figure 111-5 and 6), however, to prevent rotation of the runners, the 

shafts were welded to the guide bearing housings and the runner buckets were burned off. 

The gate casings, guide vanes, and gate operating mechanisms were left in an operational 

conditipn so that they could be used to control the discharge of water through the 

structure. 





FIGUaE 111-6 

EXISTING 2150 HP ALLIS-CHALMERS ' TEUINE 
. -7 ..* 

1 



Overhead Crane . 

The overhead travelling crane system is rated at 20 tons capacity and is reported by 

Township personnel to  be in very good condition. The crane moves in  both directions by 

means of manually operated ropes and pulleys. The crane beam is electrically operated 

but presently disconnected. Township employees report that the electric motor drive on 

the crane boom wil l  operate i f  reconnected. 

Controls 

A f loat-act ivated "Stevens Level Regulating Mechanism," located on the second below- 

grade level, is st i l l  operational, however it has been discbnnected from the wicket gate 

control mechanism. 

An'electronic automatic level control system for the sector gates, although operational, is 

presently kept out of service in favor of manual operation of these gates. 

0 
REPLACEMENT AND MAINTENANCE COSTS 

Cost estimates were made to determine the present-day replacement cost of the French 

Landing facility, as we1 l as projected maintenance costs under alternate repair programs. . 

The present day replacement cost of the total facility, excluding power generating 
% 

eq~~ipment, was estimated to be $3,105,300. A breakdown of this cost is as follows: 

earth embankments $ 75,000 

multiple arch dam 650,000 

fish ladder 80,000 

power house 540,000 

290,000 sector and sl~tice gntes 

retaining walls, steel sheet piling 980,000. 

miscellaneous 490,000 

$3,105,000 



Three alternate repairlmaintencince programs were considered. The first assumed no 

initial repair work and no future maintenance. The second assumed a level of repairs 

and maintenance required to assure a 25 year service l i fe of the facility. The third assumed 

a level. of repairs and maintenance required to  assure a .50 year service I l fe of the facil ity 

(i.e., a new facility). 

The results of the analysis are presented in the following table: 

Cost of Immediate Annual Maintenance 
Service L i fe  Repairs Required Costs. (Average) 

. . . .  

5- I0 years 

25 years 

50 years 

DAM .REFURBISHMENT PROGRAM 

Van Buren Township officials are presently coordinating with the U.S. Department of 

Labor to  work out the details of a program for the refurbishment of the French Landing 

dam- and the pedestrian bridge downstream of the dam. Under the proposed program 

the Department of Labor would make up to $I. I million available in fiscal 

1979 for labor and administrative costs associated with repair work t.0 the dam 

and bridge. The Township would be responsible for most of the material and equipment 

costs associated with the work. A description of the scope of work of the proposed 6 

project is included in the Appendix.. 
I 



SECTION IV 

ENVIRONMENTAL SETTING 

The environmental setting, is a statement of the existing natural, social, economic and 

legal/institutional environment in the project area. The description of current 

environmental conditions serves as a baseline against which the impacts of project 

alternatives are assessed (see Section XII). For purposes of establishing an environmental 

setting the project area will generally be considered Belleville Lake and the land area 

immediately surrounding the lake affected by the lake environment. Significant 

environmental factors beyond this,project area which could potentially be i.mpacted by any 

of the project alternatives are also described. 

NATURAL ENVIRONMENT 

. . I . . .  

Topography and Relief 
. . 

. .. 

The area surrounding Belleville Lake is nearly level to  gently sloping with the exception of 

. the immediate shoreline areas. The majority of the shoreline can be considered 

escarpment with steep slopes plunging to  the water's edge. The. greatest relief can be 

found at the portion of the lake west of the Belleville Road Bridge where slopes up t o  25 

percent rise from the shoreline. Shoreline elevations range from 685' above sea level 

where the Huron River enters the Lake to 665' near the dam site. 

Climate + 

The project area is located in a climatic region largely influenced by the Great Lakes 

which have a moderating influence on seasonal temperatures. Records collected for the 

past 57 years indicate an average annual daily temperature of 48.3'~. Precipitation over 

the same 57 year period averaged 30.69". Mean monthly precipitation ranges from a high 

of 3.20" in April to  1.72" 'in January. The wind direction is generally from the west- 

southwest. or southwest at speeds of around I 0  mph. 



. . .  
. . 

Water Resources . .. . . .. . 
.. , 

The Belleville Lake French Landing Dam is located 29.4 miles upstream from the mouth of 

the Huron River at Lake Erie and 99.4 miles downstream from the source of the river in  

Oakland One of ten impoundments on the Huron River, Belleville Lake is the 

second impoundment upstream from the mouth of the river. It is seven miles long with an 

approximate surface area of 1425 acres. The impoundment volume is 22,600 acre-ft at 

normal levels and 24,200 acre-ft at maximum levels. 

' The total drainage are6 of the Huron River Basin, illustrated in' Figure IV- I, i s  892 square . . .  

miles, of which 833 square miles lie upstream of the French Landing Dam. The main stem 

of the Huron River is 128 miles long with a stream gradient elevation ranging from 1,018 

feet above sea level at the headwaters, to 446 feet a t  the mouth, as illustrated in Figure 

IV-2. Belleville Lake lies in an area of the Huron River where stream slopes average 4.0 

feet per mile. 

Water. Quality 

The water quality in Belleville Lake has been observed by J. A. Borchardt in a one-year 

.. survey made in 1956-57 and reported in 1958, in another 1957 survey covering a one-year 

period reported by Black and Veach (1960), and by the Michigan Water Resources 

Commission in the year 1966, reported in 1972, This information .was updated in  a 1974 

summary a t  ~ a w s o n ~ i l l e  by the U.S. Geological Survey. During 1976-77, Southeast 

Michigan Council of Governments (SEMCOG) performed six water quality surveys for 

Belleville Lake. 

The water quality constituents reported in the various surveys are temperature, pH, DO, 

BOD , coliform bacteria, fecal coliforms, nitrale, ammonia, phosphate, sulfate, chloride, 5 
bicarbonate, and iron. The SEMCOG stlrvey also included water quality analyses for silica, 

chlorophyl I, turbidity and conductivity. 





. . . . 

STREAM GRADIENT 0F.THE.HURON RIVER CHANNEL 

FIGURE IV-2  
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Water temperature in the lake varies with seasons.. Extremes of temperature were not 

encountered. The lake waters are slightly alkaline as indicated by pH measurements. 

Dissolved oxygen (DO) levels vary with depth, ambient conditions, and along the lake. A 

few times during the year DO levels as low as 3.9 ppm have been observed in the surface 

water samples. Water samples near the bottom of the lake havz shown DO levels as low 

as I. I ppm. It appears that most of the time during the year, DO levels are adequate for 

propagating fish life. There is also an indication that the DO concentration decreases 

with the passage of waters through the lake. 

• .. . The highest observed value of BODS is 10.0. m g l l  during the SEMCOG survey. Of the 

various observations of fecal coliforms, some of the earlier surveys indi,cated high 

concentrations of fecal coliforms ( 4001 100 ml). However, the most recent surveys by 

SEMCOG have indicated less than 201 100 ml. 

Nutrient concentrations in the lake water samples have usually been an order of 

magnitude lower than concentrations found in the influent waters. SEMCOG surveys 

indicated total PO4 in the range of 0. I mg/ l to 0.4 mg/ l and NO3 concentrations in the 

range of 0.01 to 0.4 mg/l. Comparison of these values with the earlier survey results 

indicate that nutrient concentrations have gone .down over the years. This is probably due 

to improved wastewater treatment upstream. However, downstream of the French 

Landing Dam, SEMCOG survey found very high concentrations of nutrients indicating 

eutrophic conditions. 

Chlorophyl A measurements in the lake samples showed variations from 1.5 'to 4.0 

mgllitre. Chloride concentration in the lake was measured at around 60-65 mg/l. 

Chloride in the lake water have increased from 14 in 1958 to  about 65 in 1977. This 

increase is probably due to the upstream wastewater, plant discharges over the years. 

The SEMCOG survey also found lead concentrations higher than 30 mg/l recommended by 

the State Water Quality standards for public water supply. According to  the survey the 

water quality downstream of the dam is not safe for public supply. 



Geology and Soils . 

The surficial geology of the study area is characterized as f lat lakebed glacial plain 

formed by glacial lakes. The composition of the. unconsolidated materials are 

predominantly sand in the western portion of the lake and clay in  the eastern portion. 

Sand deposits can be found up to 100 feet in thickness, while clay is found up to  45 feet. 

The bedrock of the area is sedimentary in origin and predominantly sandstone, shale and 

carbonate rocks of the Mississippian and Devonian age. The bedrock formations 

.. . underlying.the study area are Antrim shale in the western portion of Belleville Lake and 

traverse group in the eastern portion. The Antrim shale formation is composed of dark 

brown to black bituminous shale with a thickness up to  145 feet. The contour of Antrim 

shale is 550-600 feet .above sea level. The traverse group formation is a composition of 

limestones, dolomites and shales with a thickness up to  273 feet. The contour of the 
3 

Traverse Group is 550-600 feet. 

A soil association is a group of soils geographically associated, in repeating patterns and 

characteristics, consisting of one or more major soils and at least one minor soil. Three 

major soil associations can be found surrounding the study area: Wasepi-Gilford-Boyer 

Association; Pewamo-Blount-Metamova Association; and, Thetford-Granby-Tedrow 

Association. Soil associations are composed of a more specific soil series which is a group 

of soils having horizon similar in differentiating characteristics and management in the 

soil profile. The following are general descriptions of the three soil associations in the 

study area. 4 % 

. .. . 

I )  Wasepi-Gilford-Boyer Association: Nearly level to  sloping, very poorly drained, 

somewhat poorly drained, and well drained soils that have a coarse texture or 

moderately coarse texture subsoil. 

2) ~ewamo-~ loun t -~e tamova  Association: Nearly level t o  gently sloping, very poorly 

drained to  somewhat poorly drained soils that have a fine texture t o  moderately 

coarse texture subsoi I. 



3) Thet ford-Granby-Tedrow Assocation: Nearly level, very poorly drained to  somewhat 

poorly drained soils that have a coarse texture subsbil. 

Fish. and Wildlife 

For many years, the Huron River through Washtenaw and Wayne Counties served as a poor 

fishery due to the predominance of trash fish, i.e., carp and suckers. An extensive 

fisheries management program was initiated in 1972 by the Department of Natural 

Resources with a particular concentration of effort in Bel leville Lake. 

. . .  

The.fishery management program for Belleville Lake involved the chemical treatment of 

the Lake'to k i l l  and remove the trash fish followed immediately by an agressive restocking 

program. Table IV-l illustrates the numbers and species of fish involved in the restocking 

program conducted from 1973 t o  1976. The success of the restocking program as sown in  

Table IV-2 illustrates that fish growth in Belleville Lake has exceeded statewide averages. 
1 ,  

Table IV-3 presents the results of the creel census conducted in  1975 and 1976, which 

indicatesb sizable population of crappie, bluegill, walleye and bass, among other species. 

The DNR District Fisheries Biologist, Ronald J. Spitler, indicates that Belleville Lake is 

among the five most heavily fished inland lakes in  Michigan and recent surveys continue to  

show excel lent growth and reproduction with walleye, bass, crappie, catfish and other 

species. The Lake has also been stocked with tiger muskellunge over the past two years 

thereby further enhancing the fishery. 

CULTURAL RESOURCES 

Land Use 5 

The predominant land use around Belleville Lake is for single family residences located 

either individually or in subdivisions. The shore-related land use in  the City of Belleville 

is primarily single family residential. Located west of Belleville along the south shore are.'. 

the Lakepoint, Husted, Maliszewski, and Edgewater Heights Subdivisions. Along the north 

shore west of Belleville Road are the Lakeside and Robelle Acres Subdivision and east of 
. . 

Bellevi.lle Road are the Belle Harbor Estates, Lake Crest Estates, McMullan Brothers and 

Huron Hills Subdivision. 



TABLE IV-1 . 

' "' FISH STOCKING . . 

BELLEVILLE LAKE, WAYNE COUNTY, MICHIGAN 

1973 through 1976 

SPECIES ' NUMBER 

' Rainbow Trout 
, . . .  

' Rainbow Trout 

Largemouth l ass 
Smallmouth Bass 

Northern Pike 

Tiger Muskellunge 

Walleye 

Walleye . 

Bluegill 

, Bluegill 

Hybrid Sunfish 

Black Crappie 

• Black Crappie 

Channel Catfish 

Channel Catfish 

Pumpkinseed Sunfish 

White Bass 

Fathead' Minnows 

'S I'Z E - 

Adults 

Yearlings 

Fingerlings 

Fingerlings 

Fry 
Fingerlings 

Fingerlings 

Fry 
Adults 

Fingerlings 

Fingerlings 

Adults 

Fingerlings 

Adults 

Fingeriings c 

Fingerlings 

Adults 

Adu 1 t.s 

TOTAL 8,206,012 

- Source: Michigan Department of Natural Resources 





TABLE IV-3 

CREEL CENSUS RESULTS 

BELLEVILLE LAKE, WAYNE'COUNTY, MICHIGAN 
June 1 to November 5, 1975 
April 1 to October 31, 1976 

1975 % 
. 9.7'6' ' . . ' . . . . . . ' 

SPECIES % , .  

Crappie' 

Bluegill . . .  

Walleye 

Largemouth Bass 

Sunfish 

Bullhead 

Smailmouth .Bass 

Rainbow Trout 

Catfish 1093 

Perch 1035 

Tiger Muskellunge 460 

Carp 248 

Rock Bass 234 

Northern Pike 6 

White Bass 

Sucker 

TOTAL CATCH 149,642 80,206 

Source: Michigan Department of Natural Resources 
. . 



The largest multi-family complex. in  Van Buren Township is the Lemontree Apartments 

located west of Bellevil le Road between L.94 and the 'north shore. of Bellevil le Lake. 

Located in the area adjacent to  and south of the French Landing Dam is an industrial area 

which includes two engineering firms, two steel product ion plants, a food processing plant, 

a chemical firm, and a plastics and plating company. 

Although the lan'd surrounding Belleville Lake is highly developed, some expanses of open 

land can sti l l  be found. Large tracts of open land are located along the northern shore 

east of Belleville Road and along the southern shore west of Belleville Road. .Located 

; west of, the. Lemontree Apartment complex is a Township park which represe'nts the only 

public recreational land use on the Lake. 

Some of the more highly valued property within Van Buren Township can be found 

surrounding . Be1 levi l le Lake. The attractiveness of lakefront property, landscaping 

improvements, and shoreline treatment and accessory structures are several factors which 

account, for higher property values. 

Shoreline Use and Structures 

A great deal of the Belleville Lake shoreline, perhaps as much as SO%, is lined with shore 

protection structures intended to prevent the erosive action of fluctuating' water levels 

and waves. The predominant materials used for shoreline protection are steel sheet piling 

and concrete. Other materials include wood planking and pilings and riprap. 

% 

A vi,sual survey of the shoreline indicates that many of the steel sheet piling seawalls are 

suffering damage. The predominant damage eminates from a lakeward movement at .the 

base of the seawall. While the concrete wal Is seem t o  generally be withstanding damage, 

many are crumbling. Where no shoreline protection measures are evident, severe erosion 

is taking place. 

Since Bellevllle Lake is used for recreational purposes, there are many shoreline 

structures supportive of recreational boating. Most residences along the Lake have 

constructed some type of dock, pier, boathouse, or boat hoist. Like the seawalls, many of 
. . 

these structures . . are suffering damage. 



Population 

The population of Van Buren Township has shown dramatic increases since 1950 while the 
6 

City of Belleville has grown much less rapidly, as illustrated below: 

1950- 1975 
1950 - 1960 1970 - 1975 % change 

Van Buren Twp. 5,105 4,509 13,162 17,400 240.8. 

2,406 2,904 68.6 Belleville 1,722 1,921 

. . . .  

With the addition of the Lemontree Apartment complex along with new subdivision 

activity; i t  is apparent that much of the population growth has occurred around Bel levil'le 

Lake. For the vacant or underutilized land around the lake, the Township land use plan 

proposes primarily low density residential (2-3 dwellings unitslacre) and medium density 

residential (3- 12 dwelling units/acre). I f  developed in this manner, further population 

pressures will be placed in the area around the lake.. 

INSTITUTIONALILEGAL SETTING 

Use of Surface Water 

Legal rights ascribed to the use of water in Michigan is derived from common law evolving 

in the courts on a case by case basis. Michigan follows the doctrine of riparian water 

rights used primarily in the eastern United States, although the riparian doctrine hhs been 

modified by statutory action. 

The riparian doctrine stipulates that the right to the use of water is dependent on 

ownership of the land which is contiguous or riparian to  the watercourse. Al l  riparian 

owners have an equal right to reasonable use of the water. ' 

The riparian doctrine tempered by the reasonable use rule entitles a riparian owner to  use 

water for consumptive and domestic purposes on riparian land in a reasonable manner. 

The issue of reasonableness has always raised . . difficult questions which have often led to  

interpretation by the courts. 



. . 

An additional important aspect of the riparian doctrine is that there is no forfeiture of . 
. 

unexercised water rights. The lack or inter;uption of uie by the riparian owner does not 

result in forfeiture of the right to use the water in the future. 

Public bodies owning riparian lands are entitled to the same reasonable use of the water as 

private riparian owners. The reasonable use doctrine has permited public riparian owners 

to  divert and use stream flow in reasonable amounts for beneficial public purposes. This 

aspecf of reasonable use has been especially important for the provision of municipal 

water supplies. Reasonable'use has also allowed the diversion of stream flow for the 

generat ion. of hydroelectric power. 

Modificdtions t o  the riparian doctrine have been realized.through legislativb intervention 

t o  protect public health, safety and welfare. These statuatory modifications have largely 

concentrated on the protection of water quality rather than the regulation of stream flow. 

Although state officials realize the benefits of stream flow regulation for maintenance of 

fishery habitat, water withdrawal and flood prevention, legislative intervention with 

riparian water use and its effect on stream flow has been minimal. 

While several state statutes protect the environmental quality of inland lakes and stream, 

state authority over stream flow has been largely confined to the regulation of new 

structures placed in a lake or stream. Through the Inland Lakes and Streams Act of 1972, 

the Michigan Department of Natural Resources regulates, among other things, the 

placement of new structures below the ordinary high-water mark which may interfere 

with natural flow. New dams impounding more than five acres or with a head of6five or 

more feet require the approval of the bNR in accordance with the Erection of Dams Act 

of 1963. Finally, the impoundment and utilization of surplus waters in a river basin or 

watershed is regulated by the DNR under the Surplus Water Act of 1964. 

It is clear that the conduct of riparian activities affecting stream flow established prior t o  

the passage of the above-named acts are not subject to  scrutinization of State regulatory 

authorities. In other words the management of water release from an existing 

impoundment is not regulated by any known State statutes. 



The Inland Lake' Level Act of 1961 provides for the determination and maintenance of 

legally established water levels on inland lakes for the of public health, safety 

and welfare, the conservation of natural resources and the preservation of property 

values. Either a county board of commissioners, acting upon petition by lake riparians or 

through their own action, or the Michigan Natural Resources Commission may petition the 

circuit court for the establishment of a legal lake level or levels (winter and summer 

levels). Upon establishment of a legal lake level, the expense of determining and 

maintaining the level, including construction and operation of a control structure, may be 

levied against a special assessment district composed of benefiting property owners. 

. . 

Protection of the Lake Environment 

As mentioned above, there are a number of statutes dealing with the protection of the 

lake environment. These statutes woufd effect the hydroelectric restoration primarily 

during the construction phase. 

The Inland Lakes and Streams Act of 1972 provides for the issuance of permits from the 

Michigan Department of Natural Resources for dredging, filling, construction or other 

activities below the ordinary high-water mark of an inland lake or stream. Dredging, 

fi l l ing or repair of the dam at the French Landing hydroelectric facil ity would require a 

permit from DNR. 

Any dredging and fi l l ing activities in the vicinity of the facilities would also require a 

permit from the U.S. Army Corps of Engineers in accordance with Section 404 of P.1. 92- 

500. The purpose of the '404' permit program is to maintain water quality by regulating 

the discharge of dredged or f i l l  materials in inland waters. 

In the course of restoring the hydroelectric facility, it may be necessary or desirable t o  

landscape the entrance and grounds near the facility. Earth changes disturbing one or 

more acres of land or withinf ive hundred feet of a lake or stream require compliance with 

the Soil Erosion and Sedimentation Control Act of 1972. A permit would 'have t o  be 

obtained from the local enforcing agent. 



FOOTNOTES 

 he Huron River and Its Watershed, E. Wayne Say, Owen Janssen, Huron River 

Watershed Council, page 6. 

. _ '  ,. .: . . . .  
3 ~ r a f t  Facilities Plans and Environmental Assessments for Wastewater 

Management in the Huron River Valley Portions of Washtenaw, Wayne and Oakland 

.. Counties, Washtenaw County Department of Public Works and Wayne County Road 

Commission, 1976. 

4 ~ o i l  Survey of Wayne County Area, Michigan, U.S. Department of Agriculture, Soil 

Conservation Service, 1977. 

' ~ o n d  Use Information provided by Parkins, Rogers & Associates, Inc., Planning 

a consultants for Van Buren Township 

6 ~ . ~ . ' ~ u r e a u  of Census 



SECTION V 

SITE HYDROLOGY 

GENERAL 

The Huron River watershed upstream of the French Landing dam has a drainage area of 

833 square miles. Upstream of the dam, the river passes through a series of moraines, till 

plains and outwash deposits in a topographic setting of rolling to  rugged hills with an 

intermixture of relatively f lat areas. This area of the watershed is well drained and 

consists of large numbers of natural and artif icial lakes. Watershed.downstream of the 

, . French Landing dam is a narrow strip of land approximately 5 miles wide and 30 miles 
. . .  

long. 

The watershed area consists of several dams and abandoned hydropower plants. Most of 

these power plants were developed and operated by the Detroit Edison Company between 

1905 and 1968. French Landing dam and impoundment (Belleville Lake) was created by 

the Detroit Edison Company in 1925. Belleville Lake with 1425 acres of surface area is 

the largest impoundment in the watershed. 

Stream flow records have been collected al. the Ann Arbor Gauging Station by the W.S. 

Geological Survey since 1904. The gauging station is located approximately twenty-two 

(22) miles upstream of the French Landing dam and is the closest stream gauging Station 

to the dam. The drainage area at the gauging station is 729 square miles. On the 

downstream side of the French Landing dam isolated flow measurements have been made 

by the U.S.G.S. at New Boston. b 

Based on the stream flow records at the Ann Arbor gauging station flow-duration data has 

developed for the Huron River at the French Landing dam site. This data is shown plotted 

in Figure V- I (linear scales) and also in Figure V-2 (semi-log scales). Figure V-3 is a "mass 

diagram" for the site, showing the accumulated water mass as a function of time. Other 

flow parameters at Ann Arbor gauging station are estimated by U.S.G.S. as follows: 









~ v e r a ~ e '  Daily Discharge for Period of Records. 454 cfs 

,Maximum Daily Discharge 5,840 cfs 

Minimum Daily Discharge 4 cfs 

One Year - 30 Day Low Flow 240 cfs 

Ten Year - 30 Day Low Flow 50 cfs 

Based on the above U.S.G.S. data, and adjusting for the additional drainage area involved, 

hydrological parameters at the French Landing dam are estimated as follows: 

Average Daily Discharge 518 c fs .  

: . . one Year - 30 Day Low Flow 275 cfs 

Ten Year - 30 Day Low Flow 57 cfs 

FLOOD MAGNITUDES 
, 

His.toric flood peaks in the Huron River have been identified by the U.S. Army Corps of 

Engin'eers based on seventy-four years of data from the Ann ~ r b o r  U.S.G.S. guuging 

station. This data shows the flood of record at this station to have occurred on March 18, 
a 

19 18, when discharge at the gauging station averaged 5840 cfs over a 24-hcur period. 
I 

The most severe flood experienced at the French Landing dam site probably occurred in 

June, 1968, when several days of continual rainfall caused the failure of the upstream 

Geddes dam. On this occasion headwaters rose approximately 0.6 feet above the crest of 

the multiple-arch section with all gates fully open. Based on a 1975 hydraulic model study 

of the French Landing structure, Detroit Edison company has estimated the discharge at 

this time to have been about I ~ , U ~ U  cts.' 

It is assumed that the loss of storage from Geddes da'm contributed in a major way to  this 

condition since records upstream of the failed dam indicate a much lower flood peak. 

Flood peaks of various frequencies have been estimated by. th.2 Corps of Engineers as far 

downstream as the entrance to Ford Lake (approximately 1 2 mi  les.above French Landing). 

In addition, flood frequencies were estiamted in a Flood Insurai3ce administration Study by 

the engineering f i rm of Johnson and Anderson. A summary of this information is as 

follows: 



10-year flood peak (cfs) NA 6,255 

50-year flood peak (cfs) 8,597 8,755 

100-year flood peak (cfs) 9,844 3,550 

500-year flood. peak (cfs) 13,256 11,258 

It can be observed that the Johnson and Anderson figures are slightly low& than the Corps 

of Engineerst f iglrrec for the 50 and I 00-year flood peaks, and significantly lower than the 

Corps' figures for the 500-year peak. 

FLOOD OCCURRENCES 

Generally, floods in the Huron River occur in greatest frequency from late winter to  early 

spring when heavy rains and melting snow combine with the irnpervious frozen ground. 

During this period a consistently high discharge rate is experienced in the Huron River. 

.At. other seasons flooding has resulted when high intensity storms are experienced over a 

previously saturated basin. In that connection, it is worthwhile to  note that the U.S. 

Environmental Protection Agency has shown that 24-hour precipitation from summer 

rainfall (June-September) is consistently higher than the combined effect of winter 

rainfall plus snow melt ( ~ c t o b e r - ~ a ~ ) . ~  In other words, although the greatest sustained 

flooding occurs in late winter to early spring, the floods of greatest instantaneous 

maqnitude occur as a result of summer rainstorms. 



FOOTNOTES 

'sp&zial Flood Hazard lnformation Report - Huron River, Corps of Engineers, U.S. Army, 

Detroit District, 1976. 

' ~ n ~ i n e e r i n ~  Research Department Report 6 9 ~ 1 6 ,    he ~ e t r o i t  Edison Company, 1970. 

3~pecial  Flood Hazard lnformation Report - Huron ~ i v e r  Corps of Engineers, U.S. Army, 

Detroit District, 1976. 
, 

. . .  

4 ~ a i n f a l l - ~ u n o f f  Relations on Urban arid Rural Areas, U.S. Envir6nmental Protection 

Agency, '~ incinnat i ,  Ohio, 1975. 



SECTION VI . 

DAM HYDRAULICS 

The hydraulic characteristics of the French Landing dam were extensively studied by the 

Engineering Research Department of the Detroit Edison Company in  1970. The purpose of 

the study was to determine suitable. methods for reducing downstream turbulence and 

subsequent erosion of the river bed due to  poor energy dissipation at the base of the sector 

gate spillways. 

The study involved the development of an hydraulic model of the si.te and the performance . . 

'' of a series of model tests. Discharge rating and tailwater elevation curves, were 

.developed for the structure and are reproduced in Figures \/I- 1,2,3 and 4. The accuracy of 

. '  these curves has been substantiated by independent calculations by Ayres, Lewis, Norris & 

May, Inc., in November, 1978, and by a 1969 study by the Fargo Engineering Company of 

Jackson, Michigan. 

DISCHARGE RATING 

~ h &  discharge rating curves show that flow through the dam is composed of three 

components, having the maximum capacities indicated below: 

-wicket gates: 3000 cfs 

-sector gates: 2 @ 4000 cfs 

-ml.lltiplc-arch section: virtually unlimited ( i f  restored) 

The wicket gates are used to control normal streamflow. Their combined capacity of 3000 

cfs can accomodate the natural discharge at  French Landing over 99% of the time. . The 

two sector gates are used to pass flood peaks. The combined'capacity of the two wicket 

gates and two sector gates ( 1  1,000 cfs) is approximately equal to the projected 100-year 

flood peak (Section V). There are, however, good, reasons for discounting the contribution 

of the . . wicket gates under flood conditions due to a decrease in capacity caused by debrise 

accumulation in the trash racks. . . 
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I f  flood peaks exceed the combined capacity of the wicket and sector gates, the upstream : 

waters wil l  rise and evetvt'ually overtop the crest of the multiple-arch section (elevation 

652.0).  he original design of the dam anticipated this contingency, as evidenced (in' the 

original plans) by a concrete apron with energy dissipaters at the foot of the drch section, 

and a channel t o  direct discharges back into the main stream of the river. 

TAILWATER LEVELS 

, Figures VI-3 and 4 show that the tailwater level does not rise Pove the normal level of 

619.5 feet until discharge through the dam reaches a magnitude requiring operation of the 
, . . .  

sector gates. With the sector gates closed and wicket gates fully open (3000 cfs), 

tailwater elevation is only 0.5 foot above normal. Buildup of tailwater level with 

increasing discharge is quite gradual. With both wicket gates and both sector gates fully 

open ( I  1,000 cfs), tailwater elevation rises about nine feet to  elevation 628.5. 

MODIFICATIONS TO MULTIPLE-ARCH SECTION 

0 .  The six-span arch dam spanning southerly from the powerhouse to the earth dike is an 

integral component of the French Landing Dam. The arch dam originally was designed t o  

act as a 18 1 foot long broad crested overflow weir to  pass river flows for water surfaces 

above elevation 652.0 feet. The overflow water would fal l  onto d.zflector slabs then into a 

stilling basin on the downstream side. Discharge from the stilling.basin was into a wide, 

flat, stone-rubble covered channel which joined the Huron River about 300 feet 

downstream of the power house; i.e., just north of the road bridge abutments. A steel 

sheet piling wall provided a divider wall between the arch dam discharge and the power 

house discharge until the arch dam channel joined the Huron River. 

In the 1950's or 1960's significant changes were made to revise the operations of the arch 

dom. Investigations have not been able to  pinptsiril the date of the changes or their 
9 reasoning. The two major components of the changes are as follows: 

I. The sheet piling wall was extended dqwnstream past the abutments of the road 

' bridge, effectively cutting of f  the arch dam channel from the Huron River. 



2. The deflector slabs under .the overflow edge of the six arches were partially ' 

removed, probably in lieu of- repairs. 

The results of these .changes was to  eliminate the use of the arch dam as a viable 

discharge component o'f French Landing dam. Discharge over the arch dam would fal l  

onto exposed foundations which would lead t o  significant undercutting and to eventual 

destruction of the arch dam. Also, the discharge would flood the broad channel and not be 

able to  flow back into the Huron River except by over-topping the sheet piling wall or 

seepage through the wall. The channel flooding wil l  lead to erosion of downstream earth 

: . banks and road' bridge supports. 

 heref fore, controlled river flows are presently constrained to passage through the two 

sector gates adjacent to  the powerhouse and the two wicket gates within the powerhouse. 

Discharge over the arch dam should not be allowed. 

If utilization of the arch dam is once more desired, the function of discharge channel and 

def lector.slabs should be restored. 

OPERATION OF DAM DURING FLOOD CONDITIONS 

General 

The determination of the correct mode of operation of the French Landing dam during 

periods of flood hazard has been and continues to  be a matter of great concern. ' The 

problem has been compounded by apparent uncertainty regarding: 

- the actual flood magnitudks to which the site is subject 

- the ability of the dam to  safely pass flood discharges, particularly over the 
. . 

multiple-arch section 

- the downstream consequences of various flood discharges through the dam 

- the influence of upstream dams pn flood discharges into Belleville Lake 

- . the potential adverse consequences caused by lowering Belleville Lake during 

winter -months 

- the ability of the ,sector gates to  function reliably as components in an 

automatic flow control strategy 



Background 

. When Detroit Edison Company operated the dam a flood control. strategy was followed 

which involved a substantial lowering of the level of  Belleville Lake during the period of 

geatest flood hazard. From about November 1st to.April 15th, the lake level was lowered 

from three-and-a-half to five feet. The stubstantial volume of unused storage 

capacity that was thus created made it possible to  absorb part of the flood crests as they 

came down the river, thereby moderating the flood discharge downstream of the dam. In 
' 

addition, the extra storage capacity created a safety factor which permitted a slower 

.response to  changes in stream discharge. 

I 
In a memorandum written in 1960, the ut i l i ty stated that the'flood control strategy was 

aimed at limiting flows downstream of the dam to under 3000 cfs. - With five feet of  

storage volume, the uti l i ty estimated that a 6000 cfs storm could be controlled for about 

two-and-a-half days. After that period they estimated that ~e l l ev i l l e  Lake would have 

risen'to its maximum elevation, and it would then become necessary to pass all of the 

flood discharge immediately through the dam. 

The basis o f .  the ..3000 cfs limitaton is not known, however, the overall flood control 

strategy was based on avoiding any property damage downstream of French Landing due to  

high water resulting from large flood discharge. 

Since taking over the operation of the dam in 1973, Van Buren Township has continued to  

follow the Detroit Edisan prclctice of lowering the lake level by three-and-a-half 90 five 

feet during the winter and early spring. 

Analysis 

In terms of optimum hydroelectric plant operation, it is desirable to  hold headwater levels 

as high as safely possible. Any decrease in level reduces the avai table operating head on 

the turbines, thereby diminishing output. 

a In view of this, the feasibility of maintaining a higher winter level in Belleville Lake than 

has been the previoi~s practice was investigated. The following facts, which were 

established during the investigation, are pertinent to  the conclusions reached: 



I. Although most floods occur in the Huron River in late winter and early spring, there 

,is a significant threat of floods at  other times of the year, particularly early to  mid- 

summer (see Section V). Based on U.S.G.S. stream flow records, approximately 25 

percent of the maximum flood peaks in  the Huron River occur after April .I 5th. The 

practice of raising the lake level in mid-April .has no effect in reducing the exposure . '. 
t o  these later floods. 

2. The averdge yearly flood peak experienced at the French Landing dam is 

approximately 3000 cfs (see Section V). The Detroit Edison strategy of l imiting dam 

discharge to less than 3000 cfs was thus only intended to  accommodate storms 

having less than a once-a-year occurrence rate. 

3. The practice of substantiblly lowering the level of Belleville Lake during winter and 

early spring has created some significant adverse. environmental .consequences 

relating to soil erosion, siltation of the lake, and property damage to  shoreline 

structures (see Section IV). 

4. The potential for flood damage downstream of French Landing does not appear t o  

constitute a significant threat to  public safety or property. A check with ci ty 

personnel in the four communities between French   and in^ and Lake Erie (New 

Boston, Flat Rock, Rockwood, and South Rockwood) indicates that no significunt 

property damage from high waters has been experienced for at least the last decade. 

This includes the period in June, 1968, when a severe storm plus the failure of an 

upstream dam caused a discharge t.hrough the French Landing dam of approximately 

13,000 cfs, equivalent to a 500-year flood peak. 

5. The multiple-arch section' of the French Landing dam was originally designed t o  

discharge water over its crest, i f  necessary. ~ o d i ' f  ications made subsequent to  the 

original construction have eliminated this function. However, i f  restored as 

described previously in this .Section, the multiple-arch section can again be relied 

upon to  operate safely as a discharge component of the facility. 

6. The discharge capacity of the nearest' upstream dam (Ford dam) is not precisely . 

known at this time, however, based on overall hydraulic dimensions it is known that 

the capacity is less than. that of the French Landing darn, with the arch section 

restored. . . 

7. The two sector gates, which are the main flood control components of the French 

Landing dam, have been reported to  .have operational instabilities which make any 

attempt at automatic control difficult. Because these gates operate on the principal 

of buoyancy they are succept.ible to  problems due'to leakag~ of water into or out of 



the buoyancy chambers. In'addition, they apparently have varying response 

,characteristics at different headwater levels. A 197 1 'Detroit Edison Company 

engineering report concluded that the response of the bates to  changes in the level 

in  the buoyancy chambers changed markedly with variations in headwater levels. 
2 

. . 

Also, a significant "deadband", or response lag, existed when going from a raising t o  . 

a lowering' status, or vice versa. 

Conclusions and Recommendat ions - 

In view of the above facts we feel that the French Landing dam can be operated safely 

without the extreme winter lake level decrease that is currently 6eing practiced, i f  some 

modifications are made. Our reasons for this are twofold: 

I. We feel that the potential for flood damage downstream of the dam is not signficant 

enough to justify the adverse environmental impacts caused by the extreme lowering 

of the lake level. 

2. We feel that the practice of creating excess storage capacity in  Belleville Lake is'at 

best a partial flood control measure, since:' I )  it does nothing t o  alleviate the flood 

peaks experienced after April 15th; 2) i t  is intended only for floods having a less 

than once-a-year occurrence rate, (i.e., greater than 3000 cfs); and 3) it is not 

completely effective for floods of long duration. 

- In lieu of the current practice we recommend that a normal water surface elevation of 

651.5 feet be maintained from April 15th (or ice break-up, whichever occurs first) t o  

November I. From November I to  April I Sth, the level should be lowered 8 t o  12 inches. 

This is a common impoundment management technique for lakes in  Michigan because it 

tends to  lessen ice damage to  shoreline structures. 

In.order to  operate safely in this manner, it wil l  be necessary to  restore the discharge 

function of the multiple-arch section. and to develop a satisfactory automatic control 

mechanism for the Sector gates. We are of the opinion that a satisfactory control 

strategy would involve the supplementation of the buoyancy control system with an 

adjustable mechanical stop system. Moreover, the sector gate settings should be made in  

discrete steps rather than over a continuous range.. Although this control strategy is more 

elaborate. than - the system devised by Edison, it is well within the capabilities of commonly 

available equipment and technology. 



FOOTNOTES 

'proposed Flood Control on the Huron River, Det ioi t  Edison Company Memorandum, 

2/25/60. 

• 'investigation to ' Determine the Cause of ~ ~ e r a t i o n a l  Instability of Spillway Gates at 

French Landing Dam, Detroit Edison Company Engineering' Department Report 69J95, 

January l I, 197 1. 



SECTION VII . 

THEORETICAL POWER POTENTIAL 

ENERGY 

The theoretical water power potential at a given dam site is a function of stream flow 

characteristics and storage capacity. Stream discharge is of  course a natural event which 

is constantly varying, however the variation is according to  a highly predictible pattern. 

When stream discharge is plotted as a probabi1it.y density or frequency distribution it wi l l  

characteristically have the appearance of a negatively skewed bell shaped curve, with 

flood discharges at one extreme and draught discharges at the dther extreme. The greater 

quantitative impact o f  flood discharges (which theoretically have no upper limit) 

compared to draught discharges (which are bounded by zero) create the positive skewness 

and cause the mean discharge to fall well above the median. 
. . 

For purposes of hydropower analysis, the impact of stream flow characteristics can be 

most clearly visualized on' a flow-duration curve, which is the cumulative distribution 

function of the frequency distribution. Stream discharge rate .2n a vertical axis is plotted 

against the excedence percentage along the horizontal axis (that is, the percent of time a 

given discharge is equalled or exceeded). 

The importance of the flow-duration curve for hydropower studies lies in the fact that the 

area under. the curve, or any portion thereof, represents the theoretical water' power 

available at different plant capacities. Figure VII- l shows this principal more clearly. It 

illustrates the operating characteristics of a run-of-the-river hydropower facil ity 

containing a single turbine rated to pass 500 cfs at full load. The area under the flow- 

duration curve which lies above the 500- cfs l imit  represents ,water which cannot be put 

through the turbine and therefore must be discharged over the spillway (unless it is 

possible to  store the excess for utilization during subseqeunt low discharge periods). The 

area under the 500 cfs line represents water which can be passed through the turbine und 

therfore converted to electric energy. I f  the turbine has adjustable gates or runner blades 

t o  control output, it can be throttled down ,as stream flow decreases and essentially follow 

the curve. At some point, however, turbine efficiency falls to  an unacceptably low level 
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and i t  becomes better to  operate the turbine intermittently, letting storage build up.until 

it can be passed at an efficient rate, than to  operate'c,ontinuously~at a very low flow. I f  

the impoundment is too small to  tolerate this intermittent storage and depletion, the, low 

flows would have to be passed immediately and that potential power would be lost. 

• On most waterways, there is a necessity to  maintain a minimum discharge downstream of 

the dam, and so a certain amount of water wil l  have to be spilled whenever the turbine is 

shutdown. In Figure VI I - l  this is shown as the shaded area below the 100 cfs line. 

. EconomicConsiderations . . .  

A short study of the flow-duration curve 'reveals an important fact about run-of-theriver 

hydro plant design: namely, that the rate of increase of usable water power decreases 

with the installed generating capacity of the facility. Above draught flows (i.e., 100 

per.cent excedence), each unit of production which is added to the facil ity is able to  be 

utilized for a smaller proportion of time (ignoring the effect of storage). 

The table below shows the effective capacity of different sited plants at the French 

Landing dam site. It can be observed that the incremental effective capacity decreases 

with each increment in plant size. The first 500 kW of production capacity will be utilized 

90% of the time, whereas the last 500 kW of capacity wil l  be utilized only 28% of the 

time. 

Installed Capacity (kW) 500 750 1000 1500 6 

Effective Capacity (kW) 448 596 703 844 

Increment (kW) 448 148 107 14 1 
Utilization 90% 59% 43% 28% 

The consequence of this phenomenon on a small run-of-the-river hydroelectric plant 

cannot be overemphasized.. Since project costs increase with plant capacity, and the 

proportion of effective power decreases with capacity, the benefitlcost ratio is strongly 

affected by facil ity size. Of course project costs do not increase linearly with capacity. 

If this were the case the benefitlcost ratio would constantly decrease and the optimum 

plarit would be sized for the 100 percent' excedence discharge. Hydropower facilities, 



even at existing dam sites, have large civi l  and structural costs which must be borne 

regardless of the size of the generating equipment. Consequently, the optimum plant 

capacity becomes that which generates sufficient revenue to optimally amortize the 

initial civi l  and structural costs, plus the variable costs associated with equipment 

capacity. 

Figure Vll-2 illustrates this principal, by means of a conceptual model of hydroelectric 

facility economics. This graph.represents the theoretical relationship of projects costs, 

revenues, and benefit/cost ratios, as a function of plant size (i.e., installed capacity). The 

: curve representing civi l  and structural works c,ost starts at  a fairly high initial level; 

however small the production capacity, there are certain necessary expenses related t o  

dam refukbishment and powerhouse construction. As the size of the facil ity increases the 

marginal.cost of civi l  and structural expenses becomes smaller and the curve flattens out. 

The equipment cost curve starts at a low initial level and rises as the size of the facil ity 

increases, at a rate slightly less than proportional. The project .revenue curve starts at  

zero, increases sharply asthe lower stream flows are utilized, and then becomes quite f lat  

as the water power potentidl begins to be fully utilized. 

For the project to be cost-effective, the revenue curve must at some point be higher than 

the project cost curve. The point a t  which there is the greatest positive differential 

between the project revenue and cost curves represents the optimum faci li ty  size. 

It is worth noting, as shown on the benefit/cost curve on Figure Vll-2, that there m&y be a 

range extending above and below the op'timum which st i l l  wi l l  yeild an acceptable return 
2 

from an investment standpoint. 

DEMAND 

Demand Capacity Due to  storage 

Of course the potential value of a hydropower facil ity is a function of demand or peaking 

capacity as well as aggregate energy production. . . I f  a given plant can be operated so as t o  

reliably offset peak energy demands from more costly energy sources the potential value 

of its contribution to  the grid will be far greater than the gross energy might indicate. 





, The demand capacity of a given dam site is a function of both impoundment and stream 
. . 

flow characteristics. Even a site with no significant impoundment will have some value as 

demand capacity i f  the normal draught streamflow is sufficiently high t o  guarantee some 

base level of  .production. 

In the case of the French Landing dam site it is, in fact, the normal stream flow which 

must be relied upon for demand capacity. Figure Vll-3 shows the effect on the upstream 

impoundment level due to varying dam discharge differentials (i.e., the difference 

between natural stream flow and the rate of discharge through the dam). It can be ,seen 

that the impoundment level is very sensitive t o  changes in discharge differentials. 

As an example, we can calculate the effect on impoundment level due to the maintenance 

of a 500 k'W f i rm capacity for eight hours each day, during a 10-year, 30-day low flow. 

Natural runoff during such a period is estimated to  be only 57 cfs (Section V). Discharge 

required to  generate 500 kW at the site is'approximately 240 cfs. During the eight hours 

of production we would experience a discharge differential of  183 cfs, equivalent to  61 cfs 

on a daily basis. From Figure Vll-3 we can see that a 6 1 cfs differential would cause. a 

drop in upstream level of approximately one inch per day. Over the 30-day draught the 

, headwater level would drop by a total of 30 inches. This is far in excess of an acceptable 

limit. 

a 
As a result of this anlaysis we can conclude that the volume of storage in Belleville Lake 

is not sufficient to guarantee a f i rm peaking capacity. 

Demand Capacity Due To Natural Stream Flow 

s em and capacity charges to  electric consumers under Detroit Edison's Primary Supply 

Rate Agreement include a significant charge for monthly on-peak bi l ling demand (defined 

as .the average of the 4 weekly highest 30-minute demands during sn-peak hours although 

not less than 65% of the highest on-peak demand during the preceding eleven months). . 
When serving primary rate consumers in parallel with a Detroit Edison service the ability 

of the hydroelectric plant to  offset the monthly on-peak demand has. a significant 

influence on the value of the energy contribution. 





Table VII-l shows the mean monthly demand which can be offset by the French Landing 

hydroelectric plant, based on average stream flow. The demand capacity is of course a 

function of the installed capacity of the plant; during some months the generating 

potential due to stream flow may be greater than can be util izzd by the power producing 

equipment. To show this effect we have calculated the demand capacity for four 

different sized.plants: 500 kW, 750 kW, IOOOfkW, and 1500 kW. It can be seen that the 

addition of each increment of production capacity makes a smaller marginal contribution 

to  the mean annual demand capacity, although the effect .for individual months can be 

- significant. 



TABLE VII- I 

MEAN MONTHLY DEMAND WHICH 

CAN BE OFFSET BY HYDRO PLANT 

. I' 

Average Equivalent Mean  ema and Offset 
Streamf low Generating With Alt. Installed Capacities 
, (CFS) Potential (KW) 500 KW 750 K W  I000 KW 1500 KW' 

January 

February 

Ni'arch 

Apr i I 

May 
4 
o June 

July 
August 

September 

October 

November. 

December 

NOTE: Equivalent generating potential is based on units by Bofors-Nohab with mean output of ,2.36 KW/CFS. 



SECTION Vlll 

POTENTIAL ELECTRIC MARKETS 

Two potential markets for electric power produced'at the recommissioned French Landing 

hydroelectric plant were investigated: 

I )  bulk sale to  the local electric utility, Detroit Edison Company 

2) direcfsale to  nearby industrial consumers 

BULK SALE TO ELECTRIC UTILITY . . .  

The first alternative would involve connection of the output of the plant into the sub- 
a 

transmission or distribution grid of the Detroit Edison Company. This arrangement would 

be facilitated by the presence of a Detroit Edison substation located approximately 100 

yards east of French Landing powerhouse. This substation ,was, in fact, the point of 

connection of the hydro plant into the Edison system when it was operated by the utility. 

Through the Bulk Power Transactions Department of Detroit Edison it was learned that 

small bulk power purchase agreements between the ut i l i ty and other generating entities 

are not uncommon. Industrial concerns, educational ins t i  tutions, and other activities 

which operate power generating facilities occasionally enter into agreements for the sale 

of energy from waste heat or surplus power. Almost by,definition, this energy is available 

only during off-peak periods, and usually on an .unscheduled basis. The ut i l i ty absorbs the 

energy into i t s  system when and i f  it is available, and in whatever amounts it is available. 
, 

Consequently, there is no incentive for the ut i l i ty to  place a very high value on 

. contributions from these sources. A typical power purchase agreement between the 

ut i l i ty and a small bulk energy supplier, it was learned, would be based on the average of: 

- the production cost of the selling ut i l i ty 

- the operating and fuel cost of a typical utility-owned thermal generating plant, on 

an hour-by-hour basis. , 



By averaging these costs,' any benefit from the power. purchase agreement is shared - 

equally between the selling entity and the util ity. As bf ~ u ~ u s t ,  1978, the incremental 

operating and .fuel costs for Detroit Edison came to approxim.1tely 10- 1 1 mills per kwh 

off-peak and 25 mills per kwh on-peak. 

With regard to demand capacity, it was learned that the ut i l i ty j.vould place a value on any 

guaranteed f i rm production capacity and that this value would probably be based on the 

current capacity charge for interchange agreements between Edison and other utilities. 

As of August, 1978, this ranged between 45 and 60 cents per k',N per week, although the 

, : . higher figure was becoming more common. 

In a Iettkr dated January 1 1,  1979, Detroit Edison, through i ts.Major Accounts Operations 

Department, formal ly stated its willingness t o  purchase power from the recommissioned 

hydro plant, "in any amount at any time" at an estimated purchase price of: 

' 20 mills/kWh on-peak: (0800-2200, Monday thru Saturday) 

12 mills/kWh off-peak: (all other hours) 

. The letter stated that Edison would not be willing t o  pay a demand charge since the 

energy contributed by the hydroelectric plant could not be scheduled by them. Finally, 

the letter stated that connection of the hydro plant to the Edison system would be 

accomplished through the 40,000 volt bus in the distribution substation, and that the 

Township would be responsible for providing the electrical circuitry and equipment 

required to make the connection. c 

In conversation, the Edison representative stated that the purchase rates quoted in the 

proposal were estimates of the highest incremental operating and fuel cost of alternate 
. 

sources of energy, based on averages for 1978. In actual practice, the interchange 

agreement between Van Buren Township and Edison would be based on the actual hour-by- 

hour incremental operating and fuel cost which would range above and below these 

estimates. The production costs of the hydroelectric plant would not be a factor in  

establishing rates, contrary to  the preliminary indication from the Bull< Power Transac- 

tions Department. . . 



The Edison representative also stated that by making this purchase proposal Edison was . 

indicating its willingness to waive the provis.ion in their 1973 agreement with the Township 

. . which prohibited use of the dam site for "the generation of electric power for resale at 
0 

any time." Reasons for waiving this provision, it was explained, had to  do with the energy 

situation which had developed since the property was transferred to  the Township in  1973. 

When questioned, the Edison representative indicated that the connection of the hydro 

plant to  the substation could perhaps be made on the secondary (low voltage) side of the 

substation. It was pointed out that a connection to the secondary side would be much less . 
' 

cost.ly and would actually unload the transformers in the substation, since the'power would 

all be consumed locally. The Edison representative agreed to  check 'into this possibility, 

howevefa final decision was not available in time for this report. 

DIRECT SALE TO INDUSTRIAL CONSUMERS 

The presence of industrial park located approximately one-quarter of a mile from the dam 

on the so.uth downstream side of the river presented an opportunity for the direct sale of  

energy to  consumers, as an adjunct supply to normal ut i l i ty service. A,lthough this 

alternative would require the ownership of delivery and m e t ~ r i n g  equipment by the 

Township, the potential revenue from such sales would be substantially greater than from 

sales to a utility, due to the higher value of energy to  a private consumer than to a utility. 

Five occupants of the industrial park were contacted and all expressed an interest in 

purchasing energy from the recommissioned hydro plant, providing it would be uccom- 

plished in such a way as to guarantee a high reliability of electric service and providing 

there was a reasonable economic incentive. lnformat ion concerning the electric demand 

characteristics of the- industrial park occupants were. obtained and are summarized in  

Table VI I I- I. 

As shown in the Table the total average monthly electric consumption of the park 

occupants, is about 889,000 kwh, about ten percent greater than the mean generating 

potential of the hydroelectric plan?, i f  developed for maximum capacity. Most of the park 

occupants operate for two shifts a day, so there is a significant reduction in demand 
. . 

during the nighttime period. 



Name 

TABLE Vl I I- 1 .  

SUMMARY OF PRIVATE ELECTRICAL CONSUMERS 

IN CLOSE PROXIMITY TO FRENCH LANDING 

HYDROELECTRIC PLANT 

Mean 
MONTHLY ENERGY CONSUMPTION (KWhr) Monthly 

Mean Max - Min Demand (KW) 

Huron Valley Steel 480,000 

N,astercraft Engineering 1 70,000 220,000 1 40,000 

Webb Forging 1 30,000 180,000 85,000 

. Eorst Mfgr. 
4 

1 00,000 165,000 70,000 
P Willow Run Rubber 9,000 12,000 5,000 

D.E.Co. 
Service 

Rate 

Primary 

Primary 

General 

General 

General 

TOTAL . 889,000 



The two largest electric consumers in the industrial park, accounting for 73% of to ' tc i l  

energy use, presently purchase electricity from Detroit Edison 0n.a primary supply rate. 

Under this arrangement electricity is received at 4800 volts, three phase. The monthly 

charge, based on schedules put into effect in September, 1978, is computed as follows: 

Service Charge: 

$175.00 per month 

Demand Charge: 

$5.80 per kW for on-peak billing demand (for previous month) 

. ' $1'.50 per kW of maximum demand (for previous year) 

Energy Charge: 

2.0~ per kwh for all on-peak energy 

l.7C per kwh for all off-peak energy 

On-peak hours for purposes of this rate are between 1 100 and 1900 hours each Monday 

through Friday, excluding holidays. 

' The energy charge is subject to a fuel and purchased power adjustment which at the 

. present time is not significant. 

The other three occupants of the industrial park purchase electricity under a "General 

Service Rate." Under this rate, electricity is received at low voltage, either three phase 

or single phase. The rate per month, based on schedules put into effect in September, 

1978, is computed as follows: 

Service Charge: $5.45 per month 

Energy Charge: 5.05C for all kwh 

This la te is subject to  a fuel and purchased power adjustment to  acc.ount for short term 

cost fluctuations. 



INTERCONNECTION TO INDUSTRIAL CONSUMERS 

In order to insure industrial consumers of a reliable source of electricity in  the event of 

droughts or equipment breakdown, any arrangement t o  serve them from the hydro plant 

would have to allow for an alternate supply from an independent source. This would 

probably mean that the interconnection from the hydro plant would either be: 

I) in parallel with the normal ut i l i ty  source, or 

2 )  non-parallel and isolated from the normal ut i l i ty source with an interlocked 

. ' throwover provision, 

Under the first alternative, each customer would be 'served jointly by the hydro plant and 

the utility. A failure or reduction in capacity of  either source would be automatically 

compensated by an increase in the demand' from the other source. Under the second 

alternative each industrial customer (or some isolated part of his electric system) would 

either be wholly connected to  the hydro plant or to  the util ity. Failure of the connected 

source would result in a momentary interruption .of service, followed by either an 

automatic or manual throwover to  the alternate source. 

Under either of these alternatives the service entrance equipment required at each 

customer's facil ity would be more elaborate than that ordinarily provided. Two main 

circuit breakers, one for the ut i l i ty service and one for the hydr~plant service, would be 

required. In addition, protective relaying would be needed to  prevent, a fault in one 

system from affecting the alternate system. 

In the same letter in which Detroit Edison made the power purchase proposal described 

above, the' ut i l i ty stated its willingness to  have the French Landing hydro plant serve 

industrial customers by either of the above alternatives. Althougl~ Edison has a franchise 

t o  operate in' Van Buren Township, the franchise would not prohibit ,a public authority, 

such as the Township, from selling power in the area. . 



Either alternative would be subject to Edison's "Standard Contract Rider No.. 3" , for 

standby service. Under the provisions.of this rider, a customer receiving partial service 

from an independent generating source is subject t o  a service charge of $1.75 per month 

per kilowatt capacity of the alternate source, in addition t o  the charges for electric 

service t'aken under the regular rate schedule. Essentially, this surcharge is intended' to  

recompense the ut i l i ty for capital costs for providing standby capacity in the event the 

alternate source of power becomes unavailable. 

Any arrangement to service customers in parallel with the regular ut i l i ty would require 

that the Township own and operate a distribution system. The close proximity of the 

industrial park to the hydroelectric plant would.minimize the expeke for the necessary 

circuits, although difficulties might be encountered for ob.taining the necessary right-of- . 
. 

ways. 



SECTION IX . 

EQUIPMENT DESIGN ALTERNATIVES 

Four key elements were identified as the basis of a conceptual design for the 

refurbishment of the French Landing hydroelectric plant. In their order of importance, 

these elements are as follows: 

I )  . Type of hydraulic turbine(s) 

. . 2) .Size of turbine(s) 

3) Number of generating units 

4) Type of generatorb) 

These elements were systematically investigated as described below, and ultimately 

formed the basis for the seven project alternatives analyzed in Sections X and XI, Project 

Design Alternatives and Project Financial Feasibility. 

TYPE OF TURBINES 

In order to  make the scope of the feasibility study as comprehensive as possible it was 

decide'd to  investigate three hydraulic turbine design alternatives: 

- vertical 

- bulb 

- tubular 

Although it might seem self-evident that vertical turbines would prove t o  be the most cost 

effective, since this was the type for which the facil ity was originally designed, we were 

interested in determining not only the best design, but the relative merits of competing 

designs. Conceivably, differences in equipment costs or operating efficiencies (either now 

or in the future) might overcome the extra structural cost burden that the bulb and 

tubular turbine projects would have to carry. 



Proposals were solicited from twelve U.S., Canadian, European and Japanese hydraulic 

turbini manufacturers for equipment to refurbish the French Landing site. Each 

solicitation asked. for a proposal. based on one of the three types of turbines identified 

above. It was suggested that the proposals be based on two (2), 750 kW units having 

adjustable gates. or blades to  permit the variation of output with streamflow, however, it 

was requested that an alternative size or type be proposed i f  the manufacturer fel t  it 

would be more cost-effective. A "fact sheet" was included with each solicitation which 

a '  . . ' . .  provided a summary of site hydrology and cross-sectional and plan views of: the existing 

powerhouse. (A copy of a typical solicitation is included in the Appendix.) 

Table IX-I summarizes the responses to  the solicitations. Of the twelve solicitations that 

were made, a total of six proposals were actually received. (Note: A follow-up proposal 

wa.s requested from one manufacturer, Bofors-Nohab, Inc. based on smaller units.) Of the .. 

six manufacturers who did not submit a proposal, two stated that their equipment did not 

suit the site characteristics. 

The six turbine proposals that were received included three based on vertical units, two 

based on bulb units, and one based on tubular units. Four of the proposals were based on 

the dual 750 kW units suggested in the solicitation; one was based on three smaller units; 

and one was based on refurbishing the two existing turbines sti,ll in the powerhouse. 

Although the solicitations asked that the proposals be restricted to  turbines only, two of 

the manufacturers gave "package" proposals which included generators. % 

After making adjustments to account for the different items. of equipment included in 

each proposal all of the proposals for new 750 kW turbines, with one significant exception, 

proved to  be remarkably close in cost; about $600,000 to  $700,000 for two units, including 

generators and governor, or about $430 per kW. This proved true whether the design was 

vertical, tubular, or bulb. . 

The one exception to this was the proposal fom the James E. Leffel Company of 

Springfield Ohio, which was by far the lowest in cost (approximately half).   his 
manufacturer has been in business for over' 100 years and utilizes cast iron turbine designs 



NAME 6 LOCATION OF NIJKBERISIZEI~YPE NLMBER/SIZE/TYPE ESTIMATED COMMENTS 
MANUFACTURER REQUESTED PROPOSED COST 

Allis Chalmera 2/750kW/tubular 2/750kW/tubular $644.000 including generators, 
Yo,rk, Pennsylvania governors controls 

Ate1ier.s Des charmilies 2/75OkW/bulb no proposal - - -  - - - 
Geneva. Switzerland 

Bofors-Nohab. Inc. 2/750kW/vertical 2/750kW/vertical $508.000 vlo governor. gener- 
Trollhattan. Sweden ' ators, F.O.B. factory 

~ofors-~ohab, IA. 2/500kW/verticaI 2/500kW/verticsl. $297.000 V/O governors, gener- 
Trollhatton, Sweden ators, F.O.B. factory 

Dominion Engineering  WOK^. Ltd. 2/750kW/verticd no proposal - - -  site too small to suit 
Montreal. Canada mfgr's equipment 

'Escher Wysi. Inc. 2/750kW/bulb 2/750kW/bulb $690.000 including'generators, 

Zurich. Switzerland' governors. F.O.B. site 

Fuji Industries Corporation 2/750kW/bdb no proposal 
- - -  - - -  

New York. N. Y. 

Hitachi America. Ltd. 2/750kW/vertical no proposal - - -  - - - 
Chicngo, Illinoie 

James Leffel 6 Company 2/750kW/vertical 2/750kW/vertical $216.000 vlo governors, gener- 
Springfield. Ohio atora. F.O.B. Factory 

RHV 2/750kW/tubular no proposal ' . - - - mail delayed 
Kristineham, Sveden . . 

Neyrpic Groupe Hydraulic 2/750kW/bulb 1-315-kW, 1-442kW. $517.000 fixed blade-not in- 
Grenoble, France 1-605kW/bulb cluding generators 

ZI 

Northern Water Power, Inc. 2/750kW/tubular 1-78OkW. 1-160OKv/ $470.000 refurbishment of 
Harrisville, N. H. vertical existing turbines 

Stapenhorst. Inc. Ossburger no proposal - - -  
. . 

site too large for 

~oin'te Claire. Canada (radial, cross- mfgr's equipment 
flow) 

rn 

SUMMARY O F  PROPOSALS 
FROM TURBINE MANUFACTURERS 

FOR REFURBISHMENT O F  T H E  FRENCH LANDING 
HYDROELECTRIC PLANT 



which date back in some cases to the early 1900's. The effect of these older designs shows 

up in the efficiency ratings. Although the peak efficiency of the Leffel machines is 

c ~ r n ~ a r i b l e  to that of new units (about 90%), the efficiency falls of f  much moire rapidly 

with decreasing flows. At  50% rated flow, for example, the ~ e f f e l  turbines wil l  be 

operating at about 70% efficiency whereas newer machines will be operating at about 85% 
• efficiency. 

The proposal for 500 kW vertical units by Bofors-Nohab was for some reason significantly 

less expensive per kW than the Bofors proposal for 750 kW units. 

The proposals for the three fixed-blade bulb units by Nyerpic and for refurbishing the 

existing turbines by Northern Water Power carried a low cost per kW, but were diff icult t o  

compare to  the other proposals due to the uniqueness of the designs. 

Structural Modifications to Retrofi t  New Turbines 

A structural analysis was conducted to  determine the optimum method, and associated 

cost, of adapting each of the three turbine designs (vertical, bulb, tubular) t o  the existing 

dam site. The critical parameter proved in each case to  be the maximum.allowable draft 

head that was required for proper submergence (i.e., the maximum setting of the runner 
. . centerline in relation to tai l 'water elevation). This information was readily available 

from manufacturers. Typical figures for each type of turbine are as follows: 

- vertical (Bofors-Nohab): maximum 2.0 meters above low tai l  water 

- bulb (t\leyrplc): mirlirr~urr~ 0.5 rr~elttr.~ below low tai l  water 

- tubular (Allis Chalmers): maximum I .O meter above low tai l  water 

Figures IX-I, 2 and 3 illustrate the suggested methods of adapting the three types of 

turbines to the site within the draft head requirements cited above. It can be seen that it 

was possible in  each case to  identify a method which involved an adaptation to  the water 

channels in the existing powerhouse, rather than the construction of an entirely new 

structure. Significant cost savings were thereby realized. 
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F I G U R E  X - 3  
SUGGESTED METHOD O F  A P P P T I N 6  TUeULAR 

TURBINS 70 THE FRENCH LANOIN6 POWERHOU3 e 

EXI3TIN6 LlTrCUCTURlii 
TO REMAIN 

NEW CONCRETE 



Vertical Turbines:. It was only necessary t o  construct a recess in the floor of '  the 

existing turbine pits. This was riecessary because the draft head 

requirement for the new turbines was less than for the larger 

original units. 

Bulb Turbines: The three fixed blade units were located in the, vertical sections of 

the existing draft tubes. Concrete work was required t o  streamline 

the upstream water channels to reduce hydraulic losses, and to  

provide access to  the generators through a hole in the floor of the 

existing powerhouse basement. . . 

' Turbular Turbines: ' This alternative required the most extensive structural 
. . .  

modification. A new chamber was designed by adding onto the 

downstream side of the existing powerhouse. 

The estimated cost for making the structural modifications identified in Figures IX-I, 2 

and 3 are as follows: 

Verf ical (2 units) $ 45,000 

Bulb (3 units) $ 95,000 

Turbular ( I unit) $100,000 

These. estimates include all work required to  place the new turbine(s). in the settings 

shown, but not mechanical assembly'of the units themselves. In .general the estimates 

include: 

% 

- removal of existing turbi~~tts 

- demolition and removal of unnecessary concrete 

- addition of new concrete 

- placement of new turbine units 

- coffer dams, stop logs, etc., required for dewatering 



SIZE OF TURBINES 

BenefitICost Analysis 

In Section VII we discussed the relationship between the installed capacity of a "run-of- 

• the-river" hydroelectric plant and total energy production. I t  was stated that due to  

streamflow characteristics, as defined by the flow-duration curve, each increment of 

plant capacity returns a smaller marginal amount of total energy. This is due t o  the fact 

that the higher magnitudes of streamflow which would util ize the additional generating 

• capacity are available an ever-decreasing proportion of time. 

Presumably, i f  project costs and the flow duration curve could .be defined in precise 

mathemaf ical expressions, it would be possible to  determine thz optimum plant capacity 

at  any given site, or even to define a range of acceptable capacities based upon different 

investment criteria. The flow-duration curve, however, because it is based on a 

succession of natural events whi'ch do not f i t  a known statistical distribution, does not 'lend 

itself to a precise mathematical expression. , As a consequence an approximation 
• . technique must be used. The approximation technique which we have chosen involves the 

calculation of incremental benefitlcost ratios for specific alternate plant capacities. By 

noting the effect of  plant size on the incremental benefit/cost ratio it is possible t o  

identify the range of greatest cost-effectiveness and thereby be able to  define .a project 

which will have the best chance of being able to  pay for itself. 

(Note: It should be observed that the optimum plant capacity may not necessarily be the 

preferred design capacity. Depending. upon the economic factors present in each 

particular case, a facil ity which is larger or smaller than the optimum may yet render an 

acceptable rate of return from an investment standpoint, though not the optimum.) 

Table IX-2 summarizes the results of such an analysis based on four capacity alternatives 

using' ~ o f o r s - ~ o h a b  vertical turbines -(i .e., instal led capacities of 500, 750, 1 000, and 1 500 

kilowatts. 
C 



TABLE .IX-2 

BENEFITICOST SUMMARY OF PLANT CAPACITY ALTERNATIVES 

BASED ON BOFORS-NOHAB VERTICAL TURBINE 

No. I No. 2 No. 3 No. 4 

Installed Capacity (KW) 500 

Average Effective 
Capacity (KW) 448 

Projected Annual 
Production (MKWhr) 3.9 

~ v e r a ~ e '  Demand 
Capacity (KW) 

Projected Annual 
Revenue 

Sales to  Private 
lndustry 

Energy $70,200 

Demand $34,300 

Standby 
Surcharge ($l0,500) 

Total $94,000. 

Energy Sales to  
D.E.Co. $62,400 

Estimated 'project, 
Cost (X1000) $ 835 

Revenl-~e Increment 

Sales to  Private 
Industry $94,000' 

Sales to  D.E.Co. $62,400 

Project Cost 
Increment ( X 1 000) $ 835 

BenefitICost Ratio 

Sales t o  Private 
Industry 0.11 

'Sales'to D,E.Co: . 0.07 



. TABLE IX-3 

BENEFITICOST SUMMARY OF PLANT CAPACITY ALTERNATIVES 

BASED ON LEFFEL CO. VERTICAL TURBINES 

No. I No. 2 

Installed Capacity (KW) 830. 

Average Effective Capacity (KW) 595 

projected .Annual Production ( MKWhr ) . 5.2 

Average Demand Capacity ( KW ) 735 

Projected Annual Revenue 

Sales to Private lndustry 

Energy $ 93,600 

Demand $ 51,200 

Standby Surcharge ($  17,400) 

Total $127,400 

Energy Sales to  D.E.Co. $ 83,200 

Estimated Project Cost ( x  1000) $ 802 $ 1,242 

Revenue lncrement 

Sales to  Private Industry $127,400 $ 38,200 

$ 83,200 $ 28,800 * 
Sales to  D.F.Co. 

Project Cost , Increment ( X 1000) $ 802 $ 440 

BenefitICost Ratio 

.Sales to  Private lndustry 



It can be seen that as the size of the facil ity is increased the .effective capacity (which 

corresponds to  the area under the flow-duration curve) becomes a smaller fraction'of the 

installed capacity. Moreover, the increment in  effective capacity, as a fraction of the 

increment in installed capacity, falls off even more dramatically. For example, the first 

500 kilowatts of generating capacity added to  the site creates an effective capacity of 

448 kilowatts (90% utilization), whereas the 500 kilowatts needed t o  increase generating 

capacity from 1000 to  1500 kilowatts contributes only 141 kilowatts of effective capacity 

(28% utilization). 

The average demand capacity of each facility; which is based upon f i rm generating 

. . capacity as determined from seasonal streamflow variations, also exhibits a falling of f  

with each increment in installed capacity. 

The figures for projected annual revenues are based on each of the two available markets: 

Detroit Edison Company and private industrial consumers. Since one market would place 

a value on both demand and energy capacity, whereas the other would value only energy, 

it was thought that separate calculations should be made. 

Project cost incremerlts are based upon figures presented in Section X. It can be observed 

that project cost increments start out very high and then drop precipitioiusly. This is due 

to  the fact that the relatively fixed civi l  and structural works costs are bourne most 

heavily by the initial increment in capacity (see Section VI I). 

Conclusion . --- 

The last line of figures in Table IX-2 gives the incremented benefit/cost ratio for each 

capacity alternative, defined as the revenue increment (benefit) divided by the project 

cost increment (cost). It can be seen that the benefit/cost ratio rises to  a maximum value 

under Alternative No. 2 (750 kW) and then drops of f  a t  Alternative No. 3 (1000 kW) and 

aaiin at Alternative No. 4 ( 1  500 kW). This is true for both mar.kets. 

Based upon this analysis we can say that the most cost effective plant capacity at the 

French Landing dam site is somewhere between 500 a.nd I000 kW, since this is the range in 

which the benefit/cost ratio goes through a peak value. 
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Table IX-3 gives figures for a similar benefitlcost analysis based upon Leffel Company 

vertical turbines. Two capacity alternatives are presented: No. I utilizing one 830 

kilowatt turbine; No. 2 utilizing two 830 kW turbines. The rzsults of this analysis are 

similar to those from the preceeding analysis. The most cost-effective alternative is 

found to be the single turbine alternative in the 500 to  I000 k i l o ~ a t t  range. 

NUMBER OF GENERATING UNITS 

The number of turbinelgenerating units installed at a given site has an effect on the 

. . reliability, efficiency, and operating range of the facility. 

Reliability: The impact on reliability is obvious and straightforward. As more units are 

added to  a site, the f i rm generating capacity increases. A t  small sites this is especially 

significant since a two-unit facil ity may not be preferable to a one-unit facil ity for any 

other reasons. We did, in fact, find that the most cost-effective alternative at the French 

Landing site, without taking reliability into account, was the one-turbine alternative. I f  

f i rm capacity is defined as the production capacity of. a facil ity with one "nit out of 

service, then a one-unit facility, by definition, has no f i rm .capacity. This means that any 

revenue which is based on demand capacity should' be discounted; perhaps not discounted 

entirely, but at least substantially reduced. 

On the other hand, i f  a facil ity is going to  be an adjunct supplier to  a ut i l i ty grid, and 

produce revenue based strictly on gross energy output, then there is l i t t le  point in placing 

a high premium on reliability and a one-unit design may be entirely adequate. 

Efficiency: If  a given run-of-the-river hydroelectric plant contains a single large 

generating unit then if follows that the unit wi l l  be required to  operate over a broad 

: . .streamflow range. Since turbine efficiency drops of f  with ,decreasing flow, the. unit wil l  

tend to  be operated at  the lower, overall efficiency, as compared to a site having multiple 

units with smaller ratings which 'could placed on and offstream in stages. 
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Rangeability: As, a turbine is throttled down to  keep pace with declining streamf low, a 

point wi l l  eventually be reached where it becomes more sensible to  take the unit 

offstream than to  tolerate excessively low efficiency. Obviously, this point will be 

reached much sooner for a single large turbine than for two smaller turbines. 

TYPE OF GENERATORS 

Alternatives concerning generator selection included: 

. . 
I) whether to util ize synchronous or asynchronous (induction) machines 

2) whether to util ize specially fabricated low speed machines, directly connected 

to ' the turbine shafts, or standard speed machines driven through speed 

Increasers. 

Generator Design 

Concerning the first point, it was recognized that i f  the output from the plant was to be 

connected to a sizable ut i l i ty grid, the capacity or "stiffness" of the grid could be relied 

upon for speed regulation. The generators could be essentially operated as overdriven 

induction motors. Such machines would not require external excitation or the elaborate 

and costly speed controls that would be needed on a synchronous machine. 

One of the power markets available at the French Landing site is, in  fact, a large utility, 

the Detroit Edison Company (see Section VIII). The second and far more lucrative warket, 

however, is a group of nearby industrial consumers. Althot~gh the service connection 

under the second alternative would be in parallel with the ut i l i ty service, we could not 

rely on the ut i l i ty system for speed regulation, nor could we expect the ut i l i ty to  willingly 

contribute the excitation energy needed by a induction machine, without protest. 

! We were thus faced with. two power markets, one of which would permit us to use 

induction, machines and the other of which would require more costly synchronous 

machines. In order to  avoid having to  develop separate project cost estimates for each 



case it was decided to  develop cost estimates based on the more desireable of the two 

markets, namely, private industrial customers. This had the effect of overstating project 

costs (as presented in Section X) in terms of the ut i l i ty market alternative. A rough 

estimate of the amount of overstatement would be 10- 15 percent of power equipment 

costs, or about 5-8 percent of total project costs. 

If the market alternative of selling to  the ut i l i ty is pursued, it wil l  of course become 

desireable to restate the project cost estimates based on the use of induction machines. 

Generator Speed 

An 'investigation was made to determine the relative cost of using specially fabricated low 

speed generators, directly connected to turbine shafts, or standard speed generators 
' .  

driven through speed increasers. . Equipment cost estimates were obtained from 

manufacturers of  generators, speed increasers, and thrust 'bearings. Copies of these 

estimates can be found in the Appendix. Cost comparisons showed that the alternative of 

using speed increaseis with the high& speed generators is slightly less costly than using 

low speed machines. Altho'ugh the higher speed generators are substantially less expensive 

than the specially fabricated low speed units, the cost of separate thrust bearings and 

, speed increasers virtually cancel the differential. Moreover, the speed increasers would 

create about a 2 percent power loss, and add to  the maintenance burdens. 

In view of the above we are inclined to  favor the use of a low speed directly-driven 

vertical generator, although the economics of the project would not be significantly 

affected either way. 



SECTION X 

PROJECT DESIGN ALTERNATIVES ' 

0 Based on the analysis' of the key design elements presented in  the proceeding section, 

seven specific project alternatives were .selected for detailed evaluation. In order t o  

make the analysis as comprehensive as possible a set of alternatives were defined which 

included equipment by different manufacturers, different types of turbine design, and 

• 
. 

. . .  different plant capacities. It was hoped that such a comprehensive approach would permit 

us not only to  identify the best overall design, but t o  be able t o  see how sensitive project 

performance and economic factors would be to  changes in manufacturers, turbine design, 

and plant capacity. 

Five of the project alternatives involved the use of vertical turbines, one involved the use 

of a tubular turbine, and one involved the use of.three small bulb turbines. 

Of the five vertical turbine alternatives, two were based on turbines manufactured by the 

James Leffel Company of Springfield, Ohio; two were based on turbines by Bofors-Nohab, 

Inc., a Swedish manufacturer, and one was based on an overhaul of the old Allis-Chalmers 

turbines by Northern Water Power, Inc. of Harrisville, New Hampshire. 

The tubular turbine alternative was based on a single 750 kilowatt unit by AllisChalmers 

of York, Pennsylvania. The bulb turbine alternative was based on three fixed black units 

by Neyrpic, Inc., of Grenoble, France. 

SUMMARY OF PROJECT DESIGN ALTERNATIVES 

Table X-l presents an overall summary of costs and operating characteristics .for seven 

design alternatives for recommissioning the French Landing hydroelectric plant. 

An explanation of terms used in the Table is given below: 

"'Estimated Project Costs" are based upon the project cost estimates presented at  

the end of this seciton, and range from a low of $802,000 for the single-turbine 

(Leffel) alternative, to  a high of $1,875,000 for t h e  bulb turbine alternative. 



TABLE X-I 
. SUMMARY OF DESIGN ALTERNATIVES ' 

' TO RECOMMISSIONING THE FRENCH LANDING HYDROELECTRIC PLANT 

Estimated Project Cost ( X  1000) 

Installed Capacity (KW) 

Effective Average Capacity (KW) 

Plant Factor 

Cost/lnstalled KW 

Cost/Effective 'KW 

Projected Annual Production 
(MKWhr) 

Average Demarad Capacity (KW) 

Projected Annual O&M Expense 

O&M Cost/KWhr produced , 



-"project Cost," as used here, is defined as the total non-discounted sum of money . 

(based on 1978 prices) required to  take the French Landing hydroelectric facil ity 

from its present condition to  an operational status, plus a contingency fund for 

reasonable unanticipated expenses. No effort was made to  identify construction 

costs in terms of discounted cash flow, although i t  can be assumed that for a 

construction project of this duration (i.e., approximately two years) the discounted 

construction cost would be approximately 1.5% less than the totals shown. 

~ ~ l n s t a l l e d  Capacity" is the maximum generating potential of the plant with all units 

operating at full rated load and varies from 750 kW for the tubular, turbine 

alternative to 2380 kW for'the alternative of rebuilding the existing turbines. 

JIEffective Average Capacity" is the projected average production capacity of each 

alternative, taking account of the streamflow characteristics in the Huron River at  

the French Landing dam site. 

-The "Plant Factor" is the ratio of the effective average capacity t o  the installed 

capacity and expresses the utilization of generating equipment. I t  can be seen that 

the alternatives which have higher installed capacities have lower plant factors.' 

-llCost/lnstalled kW" and "Cost/Effective kW1' are self explanatory. It can be seen 

that the two figures can make a dramatic difference in the assessment of a given 

alternative. The alternative having the lowest Cost/lnstalled kW (rebuilding the two 

existing turbines) has a relatively high CostIEffective kW; in fact, over 2-112 times 

as high. This is because this alternative includes a high level of production capacity, 

some of which will see l i t t le  use. 

JIProjected Annual Production" is the gross annual energy production of each 

alternative, based on the effective average capacity. 

JtAverage Demhnd Capacity" is the electric demand which can be offset by the 

hydroelectric plant, based on average monthly streamf low. This is an important 

consideration for the marketing alternative irivolving sales to private industries. An 

explanation of this concept was given in Section VII, Potential Markets. . 



+Projected Annual O&M ~ x ~ e n s e "  is based upon the figures presented in a t  the 
. . 

conclusion of this section. 

JIO&M Cost/kWh Produced" is self explanatory. The figures are relatively high, due 

to  the small scale of the French Landing facil ity compared to  other hydroelectric 

plants. 

CONSTRUCTION COSTS 

The construction cost estimates for the seven project design alternatives are presented in  

'an itemized fashion in ~abl 'es X-2 through X-8. 

It should 'be noted that the cost estimates are based on the assumption that the 

hydroelectric plant wil l  serve as an adjunct supplier of electricity to industrial consumers. 

As a result, generator costs are 'based on. synchronous machines, with independent 

exciters, and turbine costs include an allowance for governers. As was described in the 

preceeding section, this assumption has the effect of overstating project costs by five t o  

• . eight percent, in terms of a ut i l i ty market interconnection. 

OPERATION AND MAINTENANCE COSTS 

@. . . The operation and maintenance costs appearing in Table IX-l are based upon the following 

assumptions: 

1)  730 hours per year operating labor expense'(assumes automatic and/or remote 

supervisory control of the plant .with a daily visit by a "mobile" operator) 

2) 80 hours labor per generating unit per year for equipment maintenance 

3) 2% of equipment cost per year for maintenance parts and materials (based on a 

eornparison with maintenance costs for welter and wastewater treatment 

facilities) 

4) Dam andgbuilding structural maintenance costs based on engineer's estimates . . 

presented in Section Ill. , . . 

5 )  Annual insurance expenses of $2000. 

6') Annual administrative expenses of $4000. 

- 
Labor expense. for operation and maintenance was calculated at $20 per hour. 



NOTES TO PROJECT COST ESTIMATES 
(Tables X-2 thru X-8) 

I )  Turbine and generator prices are based upon quotations from manufacturers (see 

copies in Appendix). 

2) Other equipment prices are based upon manufacturers quotations or published list 

prices. 

3) Estimate of labor for installation of power producing equipment is based upon 20% 

of equipment costs. 

4) Equipment shipping charges are figured at. 5% of equipment costs for U.S. 

manufactured i tems, and 10% of equipment cost for non-U.S. manufacturered i tems. 

5) Import duty is figured at 7% of equipment cost for all non-U.S. manufactured items. 

6 )  Consultant fees are estimates based on similar services on comparable projects. 

Engineering services are assumed to extend through construction and startup. 



TABLE X-2 
. .  . PROJECT C?ST ESTIMATE . . . . -. 

. . 

~LT~UN~TIM \ - I)bkl~+ L E F F ~ L  6. - ONE V ~ \ - C P , L , ~ N \ T &  830 Kw 
. . 

MATERIALS: Power Producing Equipment 

Thrust ~earing (s) 

Gear Drive(s) 

Generator (s) /~xciter (s) 

Generator(s)/Exciter(s) Controls 

. . .  Automatic Synchronizer 
. . 

~utomatic/~u~erbisor~ Controls 

Utility Interconnection 

MATERIALS: Non-Power 

Dam Renovation 100,COO 

Buildingl~ite Renovation 30, 000 
Structural Modification 6,800 

(to. retrofit new turbines) 

Installation of power Droducing equipment 6\, 000 

Dam Renovat ion I 03,000 

BuildingISite Renovation zo, 000 

Structural Modifications 17, SO0 

( to retrofit new turbines) zO\, -0 

SHIPPING: PowerProducing EquApment 

LEGAL, ADMINISTRATION & CONTINGENCIES 

. . . 

TOTAL PROJECT COST 



. . ,PROJECT COST ESTIMATE . . 

MATERIALS : Power Producing Equipment 

Turbine(s) . $ 

Thrust ~ear'in~ (s) 

Gear Drive (s) 

Generator (s) /Exciter (s) . . .  

Generator(s)/~xciter(s) Controls 

Automatic Synchronizer 

Automatic/~upervisory Controls 

Utility Interconnection 

MATERIALS: Non-Power 

Dam Renovation ' \ 00,000 

Building/~it e Renovat ion ~ 0 , 0 0 0  

Structural Modification \2,000 
(to retrofit' new turbines) \4Z,Oob . 

. . 

LABOR : . . 

Installation of power producing equipment \ \ 3 t o o 0  

Dam Renovation \0'3,000 

~uildin~/ s it e Renovat ion 28,000 

Structural Modifications 3 4 , O  00 
(to retrofit new turbines) Z83,000 

SHIPPING : Power Producing Equipment 

DUTY:. 

. ENGINEERING: 

me, ADMINISTlUTION b CONTINGENCIES 

TOTAL PROJECT COST 



TABLE X-4 
. . .  . . .  PROJECT COST ESTIMATE. . . . . 

AL~E&T\VE N S q -  bOFOR+-NOHP.B- TWO VEPTILALON\TS @. 5 0 0  KW 

MATERIALS : Power Producing Equipment 

Turbine(s) . - 

Thrust ~earing(s) 

Gear Drive (s) 

Generator (s) /~xciter (s) 

Generator(s)/~xciter(s) Controls 

Automatic Synchronizer 

Automatic/Supervisory Controls 

Utility Interconnection 

MATERTALS: Non-Power 

Dam Renovation 

BuildingISit e Renovat ion 

Structural Modification 
(to retrofit new turbines) 

LABOR: 

Installation of power producing equipment 

Dam Renovation 

..~uilding/~ite Renovation 

Structural Modifications 
. . . . . . . . . . .  _ .: .. (fa retrofit new turbines) 

- .;, : :,.:.. '.. ' 

1..- . . I . ., 

SHIP PIN^: Power Producing Equipment 

DUTY : - 

ENGINEERING: 127 1000 

LEGAL, ADMINISTRATION & CONTINGENCIES lob, do0 

a 
TOTAL PROJECT COST 



TABLE X-5 . . 
. , PROJECT COST ESTIMATE . 

. .  . , - 
& L I ~ ~ ~ ~ \ ~ €  NO-4- 00~0g+-F.lCWPs- TWO VEQT\cPL uI.\ \T~ O 740 %W 

MATERIALS: Power Producing Equipment 
. . .  .. . .\ . ! !, . ' . .  . . .. , . . . . :.. . . . 

.. .. ., 
Turbine(s) 

Thrust Bearing(s) 

Gear Drive(s) 

. . Generator (s) /Exciter (s) . . 

Generator(s)/Exciter(s) Controls 
a ' .  .. . . . . .  Automatic Synchronizer 

. . 

~utomatic/~u~e&isor~ Controls 

Utility Interconnection 

t PI CL. 

MATERIALS: Non-Power 

Dam Renovation !oOt000 . . 

30, ooo BuildinglSite Renovation 

, . Structural Modification 12: 000 
(to. retrofit new turbines) . . , \421080 a 

:Installation of power. producing equipment 

Dam Renovation 

.. ~uilding/Sit e Renovat ion 

.Structural Modifications 
( t o  retrofit new turbines) 

SHIPPING: Power Prodltcing Equipment 

DUTY: 

ENGINEERING: 

LEGAL, ADMINISTRATION & CONTINGENCIES 

a .  . . 

TOTAL. PROJECT COST 



TABLE X-6 

. .  PROJECT COST ESTIMATE. . 

~ L ~ A T \ V E  N9 5 - OVBEHWL OF ~ z I % T I N ~  VEETILIL. We%lN&s 
BY ~ m ~ w ) r l  WATEFLPOW6=, I N C  . - 

MATERIALS: Power Producing Equipment 
$ 3&7,000 ' $ Turbine(s) 

Thrust Bearing(s) 72,000 -~ - - 

Gear Drive (s) .. . . . 

Generator(s)/Exciter(s) \5+,000 
Generator(s)/Exciter(s) Controls 7b1000 

Automatic Synchronizer 1 0 ,  0 00 

Automatic/Supervisory Controls ZO,.OOO 
\5,000 Utility Interconnect ion 778,000 

MATERIALS: Non-Power 

Dam Renovation 

~uilding/Sit e Renovat ion 

.Structural Modification 
(to retrofit new turbines) 

LABOR : 

Installation of power producing equipment 

Dam Renovat ion 

Buildingl~ite Renovation 

Structural Modifications 
(to retrofit new turbines) 

SHIPPING: PowerProducing Equipment 

. . 

ENGINEERING: 
I 

LEGAL, ADMINISTRATION & CONTINGENCIES 

TOTAL PROJECT COST 



TABLE X-7 

. PROJECT COST ESTIMATE . 

' MATERIALS : Power Producing Equipment 

Turbine(s)  . . . $  .-jzz,ooo $ . ,.. . . : . .  . . .  
Thrust  Bearing ( s )  . N . A .  
- - - 

Gear Drive(s)  \NCL. 

Generator ( s )  / ~ x c i t e r  ( s )  68,000 
. . . . . . . .  Generator.(s)/~xciter(s) Controls  3Qtooo . . . .  . . 

. - 

. . . . . .  Automatic Synchronizer . . . . . . . .  . . 
Automatic/Supervisory Cont ro l s  . . U t i l i t y  ~ n t e r c o h e c t i o n  

MATERIALS: Non-Power . . 

Dam Renovation 
..30,000 . . 

~ u i l d i n g / S i t e  Renovation 

S t r u c t u r a l  Modificat ion . . 50,000 
. . ( t o  r e t r o f i t  new t u r b i n e s )  \ ~ O , O O o  . . . . 

LABOR : 

I n s t a l l a t i o n  of power producing equipment q31°00 
l03,600 Dam Renovat i o n  

B u i l d i n g l s i t  e Renovat i o n .  20,000 

S t r u c t u r a l  Modificat ions 40,000. 
(t.0 r e t r o f i t  new t u r b i n e s )  Z 6 6 , O O O  

SHIPPING: PowerProducing Equipment 

DUTY: 

ENGINEERING: 

LEGAL, ADMINISTRATION & CONTINGENCIES 

TOTAL PROJECT COST 



TABLE X-8 

PROJECT COST ESTIMATE . . . . 

MATERIALS : Power producing Equipment 

Turbine ( s )  (3\5KV/ 44ZbLW, GO5 KW . $  ~ ~ Z , O C Q  $ 
FI Y'GP 6 ~ b  PE) 

Thrust  Bearing(s)  N.A. 

Gear Drive(s)  

 ene era tor ( s )  /Exc i t e r  (s) Controls  \ \ 4 ,mo 

Automatic Synchronizer 18 lob0 a . . .  .zo,eoo ' 
Automatic/Supervisory controls '  

. U t i l i t y  In terconnect ion 

MATERIALS: Non-Power 

Dam Renovation 

B u i l d i n g l s i t  e ~ e n o v a t  ion  

S t r u c t u r a l  Modificat ion Z&,OOO 

(to. r e t r o f i t  new t u r b i n e s )  l54,000 
. , 

. ' LABOR: . . 
I n S t a l l a t i o n  of power producing equipment I ' l r j l S S O  

Dam Renovation \03,000 

B u i l d k ~ g I S i t  e Renovat i o n  to ,000 
0 .  

S t r u c t u r a l  Modificat ions 7 6 , 0 0 0  
( t o  r e t r o f  i't new t u r b i n e s )  3 b& ,ooo 

SHIPPING: PowerProducing Equipment 

DUTY : 

ENGINEERING: r 84,000 

TOTAL PROJECT COST 



SECTION XI 

PROJECT FINANCIAL FEASlBlLlTY 

REVIEW 

In Section VII, Theoretical Power Potenjial, we discussed the interrelationships for a 

small run-of-the-river hydroelectric facil ity of project costs, stream flow characteristics, 

and generating capacity. It was noted that the incrementally usable water power (and 

hence revenue) decreases with plant capacity due to the flow-duration characteristics of 

the river and that as a result the costlbenefit ratio changes dramatically with plant size. 

The optlmum plant size, in economic terms, was stated to  be that which generates 

sufficient revenue to optimally amortize the relatively fixed civil and structural costs, 

plus the variable costs associated with equipment capacity. Figure VI-3, which showed 

this concept in graphical form, is reproduced on the following page for reference. 

In Section IX, Equipment Design Alternatives, we discussed the four key design areas for a 

small, low-head hydroelectric plant. Figures were presented which showed that vertical 

turbines, with one significant exception, were about equal in cost to tubular or bulb 

turbine designs, but that the cost .of structural modifications to retrofi t  vertical turbines 

in the French Landing powerhouse was less than half that for installing either of the other 

two designs. 

Concerning the optimum equipment size, a detailed analysis was presented in  Sec'Qion IX 

which identified the incremental benefit/cost ratios for four capacity alternatives using 

Bofors-Nohab vertical turbines, and two capacity alternatives using Leffel vertical 

turbines. It was shown that the most cost-effective design for the French Landing site. 

was that incorporating a single turbine rated to  generate between 500 and I000 kilowatts. 

It was.pointed out, however, that there were important adverse consequences in ' using a 

,one-t1;rbine design, compai.&d to a multipie-turbine design. 





In Section X, Project Design Alternatives, we presented detailed operational and cost data 

for seven specific project alternatives; five utiliz'ing various types and sizes of vertical 

turbines, one utilizing a tubular turbine, and one utilizing bulb turbines. It was shown that 

the most meaningfull figure to use to  compare alternate designs was the cost per 

effective kilowatt, "effective kilowatts" being the average projected production taking 

account of stream flow characteristics at the dam site. 

In this section we are finally ready to draw all  of this information'together and to  take a 

detailed look at the financial feasibility of various specific project alternatives. 

SUMMARY 

A detailed financial feasiblity analysis was performed on the four project design 

alternatives which had the lowest cost per effecti.ve kW (see Table X-I). These design 

alternatives are as follows: 

I) One 830 kW vertical turbine 
unit by James Leffel & Co. $ 966 $1,347 

2) Two 830 kW vertical turbine 
units by James Leffel & Co. $ 748 $1,551 

3) Two 500 kW vertical turbine 
units by Bofors-Nohab, Inc. '$1,294 $1,840 

4) Overhaul of two existing 
vcrt'ical turbines by Northern 
Water Power, Inc. $ 629 $1,640 

Tables XI- l and XI-2 present an economic summary for the first year of operation for 

each of these four project alternatives. In view of the fact that no formal agreement yet 

exis.1.s for the sale of power from the plant, it was thought prudent to  present economic 

summaries based on both marketing alternatives. Accordingly, Table XI- l is based on the 

sale of power to private industrial consumers, offsetting energy and demand charges under 

Detroit Edison's Primary Supply Rate. Table XI-2 is based on the sale of power to  the 

Detroit Edison Company at an.average rate of 16 mills per kwh (i.e., the weighted average 

of the on-peak and off-peak rates identified in Section VI). 



TABLE XI- l 

ECONOMIC SUMMARY OF VERTICAL TURBINE DESIGN ALTERNATIVES 

BASED ON SALES OF ELECTRICITY TO PRIVATE INDUSTRIES 

. . 

ALTERNATIVES* 

No. I No. 2 No. 3 No. 4 '  

Estimated Project Cost ( X  1000) $ 802 $ 1,242 $ 1,294 $ , 1,497 

Projected Service L i fe  (yrs) . 25 . 25 25. 25 
. . . . Projected Annual Revenue 

Energy $ 93,600 $126,000 $111,600 $144,000 

. ~ e m a n d  $ 51,200 $ 74,400 $ 58,300 $ 81,600 

Standby Surcharge ($  17,400) ( $  34,800) ( $  21,000) ( $  50,000) 

Total $127,400 $165,600 $148,900 $175,600 

. projected Annual O&M 
Expense 

a .  Net Annual. Revenue $ 94,700 $126,100 $109,200 ' $131,840 

Annual Debt Service 2 $ 68,800 $106,600 $111,000 $128,500 

' ~ & t  Annual Profit (Loss) $ 25,900 $ 19,500 ( $  1,800) $ 3,340 

Return on Investment 

'projected Annual Revenue is based on weighted average on-peak andoff-peik 
energy charge ( =  I6  mllls/KWk~r) 

'~nnual  Debt Service is based on 7%, 25-year financing 

. *~ l ternat ive No. I: One Leffel Co. 830 KW' unit 

Alternative No. 2: Two Leffel Co. 830 KW units 

Alternative No. 3: Two Bofors-Nohab 500 KW units 0 

Alternative No. 4: Overhaul of existing turbines by Northern Woter Power 



TABLE XI-2 

ECONOMIC SUMMARY OF VERTICAL TURBINE DESIGN ALTERNATIVES 

BASED ON ENERGY SALES TO DETROIT EDISON CO. 

ALTERNATIVES* 

No. I No. 2 No. 3 No. 4 

Estimated Project Cost (X 1000) $ 762 $ 1 ,180 $ 1 , 229 $ 1,422 

Projected Service L i fe  (yrs) 2 5 2 5 25 2 5 
I Projected Annual Revenue 

Energy $83,200, $l12,000 $-99,200 $128,000 

Demand $ o L - 2 L - L )  
Total . $83,200 $112,000 . $  99,200 $128,000 

Projected Annual O&M 
Expense $ 32,700 $ 39,500 $ 39,700 $ 43,760 

Net Annual Revenue - $ 50,500 $ 72,500 $ 59,500. $ 84,200 

Annual Debt serviceL $ 65,400 $0i,300 $i05,500 $122,000 

Net Annual Profit (Loss) ($  14,887) ( $  28,800) ( $  46,000) ( $  37,800) 

'projected Annual Revenue is -based on weighted average on-peak and off-peak 
energy charge (= 16 mills/KWhr) 

2 ~ n n u u l  Debt Service is based on 7O/n ,  25-year financing 

"Alternative No. I: One Leffel Co. 830 KW units 

Alternative No. 2: Two Leffel Co. 830. KW units 

Alternative No. 3: Two Bofors-Nohab 500 KW units 

Alternative No. 4: Overhaul of existing turbines by Northern Water Power 



Project costs under the ut i l i ty market alternative have been reduced by 5 percent. below 

the industrial market alternative in order to  reflect the less-costly asynchronous 

generators and lack of turbine governors that would be appropriate to this approach (see 

Sections Vlll and IX). 

Energy and demand revenues are based upon operating characteristics for each alternative 

as presented in Table X- I. 

Table XI-l includes a reduction from revenues for the stand-by surcharge ($1.75 per kW 

: . per month) .which would be imposed by Edison. In each instance the standby surcharge has 
t 

been based on total installed capacity. 

Annual debt service is based upon 7%, 25-year financing and includes the amortization of 

0 principal as well as interest. It is assumed that construction financing would be obtained 

from the sale of Township revenue bonds. 

No depreciation expenses are included based on the fact that debt service expense 

includes the amortization of principal. 

No taxes are included based on ownership of the facil ity by a tax-exempt government 

entity. 

The bottom figures in each table give the projected net annual profi t  or loss for each 

project alternative during the first year of operation. I t  can be seen that three of the four 

alternatives show a profitable status based on the sale of electricity to private industries, 

whereas none of the alternatives shows a profitable status based on sale of electricity to  

Detroit Edison Company. The most cost-effective alternative, showing a return on 

invested capital of 3.2%, is the installation of a single 830 kW Leffel turbine. This is also 

the alternative showing the largest annucll gross profit, '$25,900. 



IMPLICATION OF. DEPARTMENT. OF LABOR DAM REFURBISHMENT PROGRAM 

It was pointed out in Section Ill that the U.S. Department of Labor has recently contacted 

Van Buren ~ o w n s h i ~  officials with regard to  a program for the refurbishment of the 

French. Landing dam and a pedestrian bridge downstream of the dam. Under ,the proposed 

progra'm the Department of Labor would make up to $ 1 . 1  million available in fiscal 1979, 

and possibly subsequent years, for labor .and administrative costs associated with repair 

worlc to the dam and bridge. 

: . At  . the present time a $505,000 program is being considered for funding in fiscal year 

1979. Although the grant is not yet confirmed, it appears that i t  wi l l  be forthcoming 

within the next few months. The implication.of this program on the cost-effectiveness of - the hydroelectric project would be substantial. Approximately $309,000 of the $505,000 

refurbishment program would cover items that are included in .  the hydroelectric 

development project. 

I f  this amount is subtracted from the project costs presented in Tables XI-l and XI-2, the 

economic summary of the hydroelectric development project changes as shown in Tables 

XI-3 and XI-4. The profitability of all alternatives improves dramatically, due to the 

much smaller debt burden. All  four alternatives are now profitable under the industrial 

market alternative, and one of the alternatives is profitable under the ut i l i ty market 

alternative. The most cost-effective alternative continues to  be .the one-turbine Leffel 

design, showing a net annual profi t  of $52,400 and a return on investment of 10.6%. 

C .  



TABLE XI-3. 

U . ECONOMIC SUMMARY OF VERTICAL TURBINE DESIGN ALTERNATIVES 

BASED ON SALES OF ELECTRICITY TO PRIVATE INDUSTRIES '. 

(Assuming Dam Repairs Accomplished Under a'separate Project) 

ALTERNATIVES* D 

No. I No. 2 No. 3 No. 4 . 

, : , Estimated. Project Cost ( X  1000) $ 493 $ . 933 $ 985 $ . 1 , 188 

Projected Service L i fe  ( yrs) , 25 25 . 2 5 2 5 

Projected ~ n n u a l  Revenue 

Energy . . $ 93,600 $126,000 $l11.,600 $144,000 
! Demand $ 51,200 $ 74,400 $ 58,300 $ 81,600 

- Standby Surcharge ($  17,400)($ 34,800)($ 21,000)($ 50,000) 

Total $127,400 $165,600 $148,900 '$175,600 

Projected Annual O&M 
I, Expense $ 32,700 $ '39,500 $ 39,700 $ 43,760 

Net Annual Revenue $ 94,700 $126,100 $109,200 $13.1,840 

Annual Debt Service 2 $ 42,300 $ 80,000 $ 84,500 $102,000 

Net Annual Profit (Loss) $ 52,400 $ 46,100 $ 24,700 $ 29,840 

Return on Investment 10.6% 4.9% 2.5% 2.5% 

'projected Annual Revenue is based on weighted average on-peak and off-peak 
energy charge ( =  16 mills1KWhr) 

'~nnva l  Debt Service is based on 7%, 25-yeor financing 

*Alternative No. I: One Leffel Co. 830 KW unjt 

Alternative No. 2: Two Leffel Co. 830 KW units 

Alternative No. 3: Two Bofors-Nohab 500 KW units , 

Alternative No. 4: Overhaul of existing turbines by Northern Water Power 



. . TABLE XI-4 

ECONOMIC SUMMARY OF VERTICAL TURBINE DESIGN ALTERNATIVES 

BASED ON ENERGY SALES TO DETROIT EDISON CO. 

(Assuming Dam Repairs Accomplished Under a Separate Project) 

ALTERNATIVES* 

No. I No. 2 No:3 No. 4 

EstimatedProjectCost(X1000) $ 453 $ , 871 $ ,920  $ 1,113 

Projected Service L i fe  ( yrs) 2 5 25 - .  2 5 25 . ' . . 

Projected Annual Revenue I 

Energy $83,200 $112,000 $ 99,200 $128,000 

Demand . $ 0 $ 0 5 '  0 s  0 

Total $83,200 $112,000 $ 99,200 $128,000 

Projected Annual O&M 
Expense 

Net Annual Revenue $ 50,500 . $  72,500 $.59,500 $ 84,230 

Annual Debt Service 2 $ 38,900 $ 74,700 $ 79,000 $ 95,500 

Net Annual Prof it (Loss) $ 11,600 ( $  2,200)($ 19,500)($ 11,300) 

'projected ~ n n u a l  Revenue is based on weighted average on-peak and off-peak 
energy charge ( =  16 mills/KWhr) 

'~nnual  Debt Service is based on 78, 2 ~ - ~ t . d r  financing 

*~ l te rna t ive  No. I: One Leffel Co. 830 KW units ' 

Alternative No. 2: Two Leffel Co. 830 KW units 

I Alternative No. 3; Two Bofors-Nohab 500 KW' units 

@ Alternative No. 4: Overhaul of existing turbines by Northern water Power 



. SECTION XI1 . 

ENVIRONMENTAL ~MPACT ASSESSMENT 

The environmental impact of two alternative actions for the French Landing dam were 

evaluated using the environmental baseline data presented in Section V. The first 

alternative, called a no-action alternative, assumes that nothing will be done to  restore 

the facil ity and current impoundment management policies wi l l continue. The second 

alternative, the recommended alternative, assumes that the facil ity wil l  be restored and 

: developed as recommended in Section I of this report, Conclusions and Recommendations. 

The environmental impact assessment of the recommended alternative involved a two- 

step procedure. The first step was a comprehensive identification of the proposed actions 

on the natural and cultural environment using an environmental impact matrix (Figure XII- 

I): The matrix charted proposed actions on the vertical axis and natural and cultural 

factors on the horizontal axis. Potential interactions between proposed actions and the 

environment were identified as either signficant or limited impacts. Where no impacts 

were anticipated, the pertinent matrix square was left blank. 

The second step in the environmental impact assessment proczdure involved a detailed 

analysis of the impacts identified by the environmental impact matrix. Upon completion 

of this analysis, conclusions were drawn concerning the potential impacts associated with 

the no-action and recommended alternatives. 

ENVIRONMENTAL IMPACT: NO-AC-I'IUN ALTERlJATlVE 

Impact on Natural Environment 

I. .The no-action alternative would maintain the current policy of lake level 

management and the. ensuing flow release from the French Landing dam. This 

management policy calls for the lowering of the lake level by three-and-a-half to 

five feet during the winter months beginning November I. By April 15th the water 

level is raised to the normal operating . elevation . of approxirnately 65 1.50 feet. 



2. The fluctuations of water levels practiced for Belleville Lake may be contributing to  

accelerated soil erosion on the existing natural shirelines. Dropping the lake level 

modifies the gradient of groundwater movement thorugh the soil thereby tending to  

cause a sloughing of the banks. The shoreline erosion, besides being unsightly, 

contributes to siltation of the lake. 

3. The manipulation of the lake level also has a potential impact on the fish population. 

According to DNR fisheries biologists, large manipulations of the lake level can 

strand and destroy young and adult fish and their eggs. 

Impact on Cultural Environment 

I. ' The effect of current lake level management practices' on erosion of natural . 

shorelines similarly affects man-made shoreline structures. The potential for 

property damage at Belleville Lake i s  greatly increased compared to  other lakes due 

to the large number ' of man-made structures which dot the shoreline. Seawall 
I 

. . 
damage apparently due to lowering the lake level would continue under the no-action 

alternative. Continual repair and replacement of shoreline protective structures 

places an economic burden on the lake residents. 

2. Under the no-action alternative, the gradual deterioration in the condition of the 

dam a.nd lake level control mechanism may pose a pqtential threat to  healYh and 

safety. A failure in the lake level control mechanisms or the dam structure itself 

would cause .the rapid release of water potentially infl icting damage on downstream 

property and structures. Further, the prolonged lowering of the lake level would 

.deminish the load-bearing capability of the lake bottom and immediate shoreline. 

The resulting settlement might inf l ict significant damage on shoreline structures. 

3. Restoration of the hydroelectric facil ity are projected to  generate approximately 

1. seven million kilowatt-hours of electric energy annually having a value of 

approximately $165,000. The no-action, alternative would result in the loss of the 

energy as well as revenues to the Township. 



ENVIRONMENTAL IMPACT: RECOMMENDED ALTERNATIVE 

Impact on Natural Environment 

An analysis of the proposed actions which would. affect natural environmental factors 

reveals that all significant impacts are associated with flow and impoundment manage- 

ment.practices affecting the leve l  of Belleville Lake. A review of these proposed . 

management practices is therefore in order: 

Flow Management: It will be recalled that the flow management proposed for the 

hydroelectric facil ity is based on a "run-of-the-river" operation. No attempt would be 

made to util ize the storage capacity of Belleville Lake to qptimize electricity production. 

The schedule of production wil l  be based entirely on natural stream flow characteristics. 

For this reason, the flowmanagement practices will have no affect on lake level. 

Impoundment Management: The impoundment management proposed under the recom- 

mended alternative cal Is for the maintenance of the normal water surface elevation of 

65 1.50 feet from April 15th (or ice break-up, whichever occurs first) to  November I. 

From November I to  April I 5th, the level would be lowered approximately 8 to  12 inches.. 

I. Lake level management proposed by the recommended alternative should improve 

conditions for fishery resources by restricting fluctuations of the lake level and 

providing a stable environment for fish spawning. Eight to twelve inches during the 

winter months should not be detrimental t o  fish populations. . 

2. Since the recommended alternative will uti l ize existing hydroelectric structures, 

significant natural factor impacts wi l l  be limited to flow controls and aquatic 

wildlife. Other natural resources such as soils, water quality, vegetation and 

terretial wildlife are not expected to be affected. 

lrripucl urr Cultul-ul Environment 

I. There are no significant 'cultural impacts expected during the construction phase. 

m Identified impacts are all classified as limited because of the, minimal level of 

construction activity. 



I 

Heavy equipment use and material transportation may impose some short term- 

.nuisances and concerns on local neighborhoods. Construction activity can pose 

potential health and safety hazards and also cause some increase in the ambient 

noise level. Material transportation and traf f ic may also cause temporary disruption 

of local roads. However, since the work force is estimated to not exceed thirty 

workers and the extent of  new construction is limited, neighborhood disruption and 

safety wil l  not be seriously affected. The local economy may benefit slightly from. 

the temporary influx of workers and increase in business activity. 

. 3 .  Recreational activities such as fishing and boating can be affected by interim flow 

control associated with the construction activities. Fishing andboating are popular 

recreational activities along Belleville Lake and the Huron River. While major 

fluctuations will be prevented, accidental mismangement could occur and cause 

temporary problems to  boating, canoeing and fishing activities. 

4. 'upon completion of construction activities, physical plant operation will present 

mirior impacts to the immediate area. However, because t.he scale of the complex is 

relatively small and most of the electrical equipment and concrete structure are , 
existing, the total impact is minimal. 

.5. The operation of the hydroelectric facil ity should have a positive affect on the local 

economy. In addition to the annual generation of approximately 7 million kilowatt- 

hours of electricity the operation is projected to produce $165,000 in revenues to 

Van Buren Township. C 

6 .  The facility will operate with minimal water level fluctuation and will therefore not 

impair recreational ,activities, on Bel levi l le Lake. Downstream of the dam, the 

Huron River and the adjoining Huron-Clinton Metropolitan Park System provides 

popular canoeing resources which could be impaired i f  the dam were t o  restrict river 

flow. It is anticipated that when natural stream flow becomes less than 200 cfs, the 

dam wil l  discontinue electrical generation and divert flow directly to  the river. This 

practice should insure uninterrupted summer canoeing .except during extreme 

drought. . . 



7. The maintenance of a higher winter water elevation than has been the recent 

pract ice may pose an inconvenience to  those property owners who are not in the 

practice of removing their boat docks and other partially submerged shoreline 

structures. The dropping of the water level by 3-112 t o  5 feet insured that these 

structures would be above the water line durihg the winter months. By dropping the 

level only 8 to  12 inches these structures would be subject to damage from ice i f  lef t  

in place during the winter. 

CONCLUSION 

The significant environmental issues associated with the French Landing dam are flow 

control and impoundment management. Current practices identified in the no-action 

alternative have an impact on property values, shoreline structures, erosion, water quality 

and fishery resources. The impoundment management policies put forth in the 

, 
recommended alternative should greatly improve environmental conditions on ~el levi l ' le 

Lake. Further, the no-action alternative has very serious implications for the health and 

safety of downstream as we1 l as lakefront property owners. 

The recommended alternative calling for the repair and restoration of the hydroelectric 

plant, dam and related facilities should mitigate threats to  health and safety. 

Due to  the small scale of the project, the environmental impact of the recommended 

alternatives is minimal. The benefits derived from restoring the facilities from the 

standpoint of impoundment management and anticipated revenues far outweigh potential 

adverse environmental impacts. 



SECTION X l l l  . , 

INSTITUTIONAL IMPLICATIONS 

Institutional and legal implications of the French Landing project which involve regulation 

by the Michigan Department of Natural Resources and the U.S. Army Corps of Engineers 

were discussed in Section IVY Environmental Setting. Other significant institutional 

implications are discussed below: 

FEDERAL ENERGY REGULATORY COMMISSION (FERC) 

The authority of the Federal government to  regulate certain aspects of '  hydroelectric 

development is contained in the Federal Power Act. 

Hydroelectric projects by non-Federal entities must be licensed by FERC i f  the either:, ( I )  

occupy Federal lands; (2) are situated on a navigable waterway of the United States; (3) 

effect interstate or foreign commerce; or (4) util ize surplus water on water power from a 

government dam. 

Conditions (I), (3) and (4) are not applicable to the French Landing facility, however, 

condition (2) would most definitely apply. The concept of a "navigable waterway" has a 

definite legal interpretation which extends to  bodies of water such as the Huron River. 

In September, 1978, FERC issued Order No. I I, "Simplified Procedures for Certain Water 

Power Licenses," which amended the General Rules and Regulations under the Federal 

Power Act to establish a short-form water power license (minor) and a new application 

form and accompanying instructions. Prior to these amendments, the process of acquiring 

a license was complicated and took about 18 months. The amended rules .were aimed at 

simplifying the application procedure and accelerating the review process for projects 

having less than 2000 . horsepower generating capacity. Under the amended rules, it is 

projected by FERC officials that the time required to  obtain a license wi l l  be reduced to  

three to  six months. 

- 



MICHIGAN PUBLIC SERVICE COMMISSION (MPSC) 

The Michigan Public Service Commission has the authority to  regulate the rates of al l  

privately .owned electric utilities in Michigan which sell power to  public consumers 

according to published rate schedules. The commission is not involved with: 

-electric utilities owned by public authorities 

-privately'owned facilities utilizing their own power 
' 

-power transactions between utilities 

Since the French Landing hydroelectric facil ity is owned b y  Van Buren Township, a public 
. 

corporate authority, we foresee no need for MPSC involvement with respect to  rates. 

Concerning the possibility of selling power to  industrial consumers who are presently 

receiving electric service from another util ity, certain legal implications related to so- 

called "raiding" of  customers might come into the picture, Statutory prohibitions of long 

standing prevent rival utilities in Michigan from selectively. trying to attract the most 
. lucrative customers of another utility. I f  the' French Landing facil ity is developed to  

. .. . 

serve industrial consumers it may be necessary to  get approval from MPSC to  waive these 

statutory prohibitions. However, since the Detroit Edison Company has already agreed to  

the possibility of a joint service with some of their existing. industrial customers, we 

foresee the granting of this permission to be a mere formality. 

DETROIT EDISON COMPANY OPERATING FRANCHISE 

/ 

The Detroit Edison Company has a franchise from the State Public Service Commission to  

operate an electric ut i l i ty in Van Buren Township. This franchise would prohibit another 

ut i l i ty from selling electric power in the area, however it would not prevent a public 

authority, such as the Township, from undertaking such a venture. 



CONTRACTURAL PROHIBITION TO GENERATE POWER 

The 1973 agreement which transferred ownership of the French Landing dam from the 

Detroit Edison Company to  Van Buren Township contained a provision that "the dam and 

related equipment shall not be used for the generation of electric power for resale at any 

time." Detroit Edison has stated that this provision would be waived i f  the Township 

elected to  recommission the hydroelectric facility, in  view of the radically changed 

energy situation since 1973. In fact, as described in Section VIII, the ut i l i ty has made an 

earnest proposal to  purchase power from the plant, when and i f  it is recommissioned. 

PROJECT FINANCING 

It is anticipated that i f  the Township elects to undertake the recommissioning of the 

facil ity the project will be financed through the sale of Township revenue bonds. The- 

authority of the Township to issue revenue bonds for public iinprovements such as the 
1 

proposed hydroelectric facil ity is contained in the Michigan Revenue Bond Act, Public Act 

No. 94, of 1933. The approval of a revenue bond sale would be based on a vote by the 

Township Board of Commissioners. 





AGREEMENT 

. . 
. . 

THIS AGREE~~NT, made this 28& day ~ f & ~ r d i  , 1973, 
by and between THE DETROIT EDISON COMPANY, a corporation organized 

and existing concurrently under the laws'of the States of Michigan . 
and New York, with offices at 2000 Second.Avenue, Detroit, Michigan, 

48226, and THE EDISON ILLUMINATING COMPANY OF DETROIT, a Michigan 

corporation, with offices at 2000 Second Avenue, Detroit, Michigan, 

48226, hereinafter collectively referred to as "GRANTOR", and the 

TOWNSHIP OF VAN BUREN, a pdlitical subdivision of the State of 

Michigan, whose address is 46425 Tyler Road, ~elleville, Michigan, 
. . . . 48111, hereinafter ref erred ; to as ,"GRANTEE1'. 

. I ... . . . . . . . * 

. ' . ~ ~ ' ~ N E S S E ~ ~ . ~  . . - 
, 4 

WHEREAS, the GRANTOR is presently the o\~ner of certain 
. . 

parcels of land in the Township of Van Buren, County of Wayne, State 

of Michigan, commonly known as Belleville Lake and those portions of 

the Huron River lying within the Township of Van Buren, and including 

French Landing Dam and its related. equipment as more particula;'ly 

described in the attached deeds marked Exhibit "A" yhich by reference 
. . . . 

are made a part hereof, and . . .  
. . . .  

WHEREAS, GRANTOR desires to coivey said lands, dam, pond 

and related flowage rights subject to any existing encroachments, 

building and use restricti~n~~existing and easements, governing ' 

the use of said properties and subject to any and all Federal, State 

.or local laws, rules and lequlations governing navigable 

waters; and dam with related equipment located in said premises upon 
. . . . .  

the following terms and conditions: . 
. . . . . . . . . . . . . .  . . 

, . . . 
' 1. No consideration is to be paid to GRANTOR. 

2.. Conveyance to be by Corporate Quit ciairn Deeds, with 

reservations of certain easements. for the benefit of GRANTOR as more 

fully set forth in ~xhibit " A "  attached hereto. 

3 .  conveyance shall be subject to the receipt by GRAN'l'OR 
' 

0 ' 

of a "Consent,to the Donation of Real Estate" by the Board'of ~irec- 

tors of the Edison Illuminating Covpany of,Detroit and a resolution 

of the Board of Directors of The Detroit Edison Company authorizing 

the President or a Vice President to effectuate ,the disposal and 

conveyance of said properties. . .  , ';. . . ,  . . . 
C . . . . . . . . . . .  . . . .  . . . . .  . . . . 

. . . , 
. . . . .  . . . . . .  . , . . . . '  . . . .  

- 1 -  . ' .  

. . .  . . ,  
. . . . . .  . . . . . . . . .  . . 



I - 
4. Conveyance s h a l l  be s u b j e c t  t o  t h e  r e c e i p t  by t h e  

I 

GRANTOR of a  c e r t i f i e d  copy o f  a r e s o l u t i o n  of  t h e   owns ship of  Van 

Buren a u t h o r i z i n g  t h e  accep tance  b y  t h e  ~ o t m s h i p  o f  t h e  p r o p e r t y .  . 

5, Conveyance s h a l l  be s u b j e c t  t o  t h e  1, ien o f  t h e  

Mortgage and Decd of  T r u s t  and supp lemen ta l  i n d e n t u r e s  t h e r e t o  run- 
! 

! n i n g  t o  Bankers T r u s t  Company a s  T r u s t e e ,  a a t e d  October  1 ,  1 9 2 4  

i f o r  t h o s e  p o r t i o n s  of s a i d  p r o p e r t y  owned b y  The D e t r o i t  Edison 

Company. 

6,  GRANTOR w i l l  o b t a i n  a  r e l e a s e  f rom s a i d  l i e n  w i t h i n  

4 a o n e  hundred  e5ghty (180)  day p e r i o d  from t h e  d a t e  o f  conveyance. 

If GRANTOR f a i l s  t o  o b t a i n  s a i d  r e l e a s e  w i t h i n  s a i d  (180)  day p e r i o d ,  

GRANTOR s h a l l  pay t o  GRANTEE $100.00 l i q u i d a t e d  damages hereby 

d e c l a r e d  t o  be reasonab le  f o r  each  f u l l  month i n  which t h e  l i e n  of 

s a i d  Mortgage remains i n  f u l i  f o r c e  and e f f e c t .  

. , .. 
7 .  GRANTOR warraA,ts t h a t  t h e  l i e n  o f  t h e  s a i d  Mortgage 

and 'Deed  of  T r u s t  runn ing  t o ' B a n k e r s  T r u s t  a s  i n d i c a t e d  i n  pa rag raph  . 

5 of t h i s  Agreement c o n s t i t u t e s  t h e  drily c b n s e n s u a l  . l i e n  t o  which . 
s a i d  p r o p e r t y  is s u b j e c t .  . . .  . . . . .  

8. . GRANTOR s h a l l  t u r n  o v e r  pds.4ession o f  s a i d  l ands ,  ponds,  

f l owage  r i g h t s  and French Landing Dam on t h e  d a t e  and  a t  t h e  t i m e  of 

conveyance.  GRANTOR a g r e e s  t o  p r o v i d e  GRANTEE w i t h  i n s t r u c t i o n  i n  

t h e  o p e r a t i o n  o f  t h e  dam g a t e s  and c o n t r o l '  mechanisms f o r  a  si&. ( 6 )  

month pk r iod  from t h e  d a t e  o f  conveyance.  S a i d  i n s t r u c t i o n  w i l l  b e  

l i m i t e d  t o  t h e . o p e r a t i o n  o f  t h e  dam g a t e s  and c o n t r o l  mechanisms t o  
. . 

b e  p r o v i d e d  a t  r e a s o n a b l e  t i m e s  and u n d e r  r e a s o n a b l e  c o n d i t i o n s .  

. 9. GRANTOR,agrees t o  r e p a i r  t h e  number one  s e c t o r  g a t e ,  . . 
b e i n g  t h a t  s ec ' t o r  g a t e  o f  t h e  P rench 'Land ing  Dam n e a r e r  t o  ~ a ~ g e r t ~  

Road, s a i d ,  sect .or  g a t e  t o  b e  p l a c e d  i n  good working  c o n d i t i o n  by 
. . . . .  Februa ry  l s t ,  1974. ,' .. . . . .  . . 

10. GRANTOR 'agrees '  t o  i n s t a l l  an  ' au toma t i c  c o n t r o l  d e v i c e  

on sector g a t e  #2 by February  l s t ,  ' 1 9 7 4 .  :: 
11. GRANTEE covenan t s  and a g r e e s  t h a t  it w i l l  indernniiy 

and h o l d ' h a r m l e s s  GRANTOR and a l l  o f  GRANTOR'S o f f i c e r s ,  a g e n t s ,  and 

employes from any c l a i m ,  l o s s ,  damage, c o s t ,  c h a r g e ,  o r  expense, 

whether  d i r e c t  o r  i n d j r e c t ,  and r ~ h e t l ~ e i  t o  any p e r s o n  or p r o p e r t y ,  t o  

! which GRANTOR o r  s a i d  p a r t i e s  may b e  s u b j e c t  o r  p u t  by  r,eason of r 
\ GRANTEE'S f ~ d l u r e  t o  u s e  p rope r  c a r e  and  c a u t i o n  i n  t h e  o p e r a t i o n  o f  

s a i d  dam, pond, f l c \ ~ a g e  r i g l ~ t s  and a s s o c i a t e d  p r o p e r t i e s ,  except  t h a t  

GRANTEE w i l l  n o t  b e  l i a b l e  under tgis  c l a u s e  f o r  damages a r i s i n g  o u t  

o f  b o d i l y  i n j u r y  t o  pe r sons  or damage t o  p r o p e r t y  c a u s e d  by o r  re- 

s u l t i n g  from tho s o l c  ~ l e g l i ~ e r i c e  o f  GFVLNTOR or G&NTOR'S o f f i c e r s ,  
.. . . *. 

a g e n t s  o r  employes a s  r e q u i r e d  under P u b l i c  A c t  165  o f  1966. ... . . .  . 



. . 
12. GRANTEE ag rees .  t h a t  t h e  dam'and r e l a t e d  equiprr~ent 

s h a l l  n o t  b e  u s e d  f o r  t h e  g e n e r a t i o n  of  e l e c t r i c  power f o r  r e s a l e  , 
a t  any t i m e .  

13.  GRANTEE a g r e e s  t o  f u r n i s h ' i t s  own e v i d e n c e  of t i t l e  

in su rance  e i t h e r  i n  t h e  form of a b s t r a c t s  o r  o w n e r ' s  t i t l e  i n s u r a n c e ,  

i f  i t  so d e s i r e s .  G R A N T O R ' W ~ ~ ~  c o o p e r a t e  w i t h  any  t i t l e  i n s u r a n c e  

company s e l e c t e d  by  GWiNTEE b y  l o a n i n g  t i t l e  i n f o r m a t i o n  from i t s  . 
l a n d  f i l e  r e c o r d s .  :I , 

14. C l o s i n g  t o  b e  h e l d  a t  2000 Second Avenue, 688 Walker 

C i s l e r  Bu i ld ing ,  D e t r o i t ,  Michigan, a t  a  d a t e  t o  be de te rmined  by  

t h e  p a r t i e s .  

, 
1 

I n  t h e  P resence  o f :  ' THE DETROIT EDISON COMPANY 
. . . . . 

BY: $,j$kL. s . :x . , -A - f lb  - 
' \Villia~n G.  , M e e s e ,  president .. 

. . . .  . ... . . 
. . 

. . F r a n k  M. Kebob, Secretary T. Katherine Hayes 

. . 

. . . . . . THE EDISON ILLUMINATING 
COMPANY OF DETROIT . . 

. .  . .. . . 

-stopher C.. N e m  ' . william G. M e e s e ,  President I ! 
! i . . 

/- . -  
: 

. . Frank  M. h'elloe, ~ e c i - c t a ~  T. Katherine Hayes . . . . . . . 

TO\JNSHIP OF VAN BUREN 



Ayres Lewis, Norris & May, Inc. 
Engineers . Architects 

. 3983 Research Park Drive 
Am Arba,Michigan'48104 

. July 14, 1977 

MEMORANDUM 

SUBJECT: Inspec t ion  of  French Landing Dam 
and Cont ro l  S t r u c t u r e  

PROJECT: 66201 Van Buren Township 
French Landing Dam I n s p e c t i o n  ' , . 

I.' . I n s p e c t i o n  Dates: Above Water - May 3, 1977 

. . . . Below Water - May 4 ,  1977 
. - 

11. I n s p e c t o r s :  Robert  K. S t .  C l a i r e ,  P. E. (ALNM) 
. . Tom Bihlmeyer (ALNM) 

111. Owner's Represen ta t ives :  M r .  S t e v e  P a r t r i d g e , .  Super in tendent  o f  
. . Township wa te r  Department 

Al and Rick, Township Water Department 

I V .  North Di rec t ion :  The upstream f a c e  of t h e  c o n t r o l  s t r u c t u r e  and a r c h  
d i k e  l i e s  g e n e r a l l y  a l o n g  a nor theas t - southwes t  l i n e .  To be  c o n s i s t a n t  

a w i t h  t h e  o r i g i n a l  p l a n s  and e x i s t i n g , l a b e l i n g  of i t ems  a t  t h e  s i te ,  the .  
n o r t h  d i r e c t i o n  used i n  t h i s  i n s p e c t i o n  r e p o r t  w i l l  be i n  a  t r u e  nor th-  
e a s t e r l y  d i r e c t i o n ;  e . g . . ,  t h e  n o r t h  s e c t o r  g a t e  has  t h e  a c c e s s  road 
b r i d g e  ove r  i t ,  and t h e  f i s h  l a d d e r  i s  a d j a c e n t  t o ' t h e  s o u t h  s e c t o r  g a t e .  

V. Major S t r u c t u r a l  Elements: South e a r t h  d i k e ,  6  - span m u l t i p l e  a r c h  dam, 

a f i s h  l a d d e r ,  sou th  s e c t o r  g a t e  w i t h  f o o t b r i d g e  and p i e r ,  main b u i l d i n g  
w i t h  two wicket  g a t e s  and o p e r a t o r s ,  n o r t h  s e c t o r  g a t e  w i t h  a c c e s s  road ,  
,downstream t a i l r a c e  .with s t e e l  s h e e t  p i l i n g  and c o n c r e t e  r e t a i n i n g  w a l l s ,  
t a i l r a c e  c o n c r e t e  apron and n o r t h  e a r t h  d i k e  w i t h  a c c e s s  road. 

V I .  Above Water I n s p e c t i o n :  

A. F i s h  Ladder 

. 1. Not i n  u s e  and r e p r e s e n t a t i v e s  i n d i c a t e d  t h a t  l a d d e r  may neve r  
have been used. . . .  . .  . .  

- 2. Major c o n c r e t e  s p a l l i n g  on t o p  of  d i v i d e r  w a l l s  - no s t r u c t u r a l  
problem. ~ e ~ a . 3 . r  r equ i r ed  o n l y  fbr e s t h e t i c s .  

3. Very s m a l l  amount of  wat'er pass ing ,  th rough due t o  l eakage  o f  . . 

c l o s e d  upstream en t r ance .  Some d e b r i s  i n  bay a r e a s .  
. . .  

4. New w a l l  and s l a b  c o n s t r u c t e d  a t  b a s e  of  f i s h  l a d d e r .  
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* 5 .  ~ a i i i n ~ s  adequate but  need pa in t ing .  Pos t  .has cracked concre te  
and needs r e s e t t i n g .  

* 6.  Some cracked and s p a l l e d  a r e a s  a t  foo tb r idge  over  s o u t h , s e c t o r  
g a t e  which should be repa i red .  

* 7. Wall between f i s h  l adder  and south  s e c t o r  g a t e  raceway needs 
concre te  cap - heavy. s p a l l i n g .  

* 8. Grat ing  adequate but  very  r u s t y  - needs .pa in t ing .  

B. South Sector .  Gate, P i e r  and Footbridge 

.* 1. . No s t o p  l o g s  on s i t e ,  and s t o p  l o g s  no t  used: Stop l o g  guides  
adequate but  need .pa in t ing .  

* ' 2 .  Rai l ing .and  at tachments adequate b u t  need pa in t ing .  

* 3. Minor cracking and s p a l l i n g  of foo tb r idge  and i t s  suppor ts .  

* 4. Sector  g a t e  guide and b race  assembly i n s t a l l e d  i n  1974. Attached 
t o  top  of  g a t e  and foo tb r idge  t o  keep g a t e  locked i n  pos i t ion . ,  
Brace assembly needs pa in t ing .  

5. Signs i n  p l a c e  and l e g i b l e .  . 

6. .Sector  g a t e  l e v e l  c o n t r o l  i n d i c a t o r  operable .*  Automatic l e v e l  
c o n t r o l . f e a t u r e  nonoperable. 

7. .  Checkered p l a t e s  on p i e r  t a c k  welded shu t  except  f o r  th ree .  

8. Concrete s u r f a c e s  under p l a t e s  on p i e r  have very minor s p a l l i n g .  . . . 
* 9. Upstream 1/4-inch diameter  wi re  c a b l e  broken. Used t o  keep b o a t s  

,away from g a t e  and needs t o  be rea t t ached .  

* 10. Grat ing  on p i e r  needs pa in t ing . '  

' * 11. North s i d e s  of g a t e  raceway have - v e r t i c a l  c racks  i n  t h e  co rne r s  
wi th  some l each ing  and need grout ing .  

* 12. Manual in lec  valve assembly CJU p i e r  n e e d s , p a i n t i n g .  O u t l e t  
va lve  assembly. cover i n  good cond i t ion  requ i r ing 'minor  c leaning.  
A u t o ~ a t i c  c o n t r o l s  nonoperable. 

13. Valves locked wi th  chains .  E l e c t r i c a l l y  opera ted  va lve  con- 
t r o l l e d  from i n s i d e  Main Building.  Valve opera t ions  s a t i s f a c t o r y .  

* 14. Crack i n  p i e r  f l o o r  nea r  Main Bui ld ing needs grout ing .  
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.C.  Main ~ u i l d i n ~  - ~ x t e r i o r  . .  . . . 

f .  South s i d e  - ad jacen t  t o  sou th  s e c t o r  g a t e  

a. Wood of en t rance  door r e q u i r e s  r e p a i r .  

a b. Exposed r e i n f o r c i n g  rod needs t o  b e  c u t  o f f  and grouted.  

c. Brick  work i n  f a i r  c o n d i t i o n  wi th  s o m e  minor p o i n t i n g . o f  
mor tar  requi red .  Mortar is h a r d . w i t h  minor cracks .  

d. Rusting o f , s t e e l  frames of  windows has  s t a i n e d  brickwork. 
Frames should be pain ted .  

, . 
e. Wood eaves appear i n  f a i r  condi t ion '  b u t  ' r e q u i r e  pa in t ing .  

f .  Some s p a l l i n g  and cracking around windows ' i n  concre te  w a l l  
. . and i n  w a l l  i t s e l f  which r e q u i r e  grout ing .  

g. Debris a t  base of b u i l d i n g  wa l l  should be cleaned up. 

* h. Pipe  r a i l i n g  adequate bu t  needs pa in t ing .  

* i. . Major crack a t  sou theas t  corner  needs r e p a i r  work and 
g rou t ing  . 

2. West Side  - upstream f a c e  of  s t r u c t u r e  

a. B u t t e r f l y  valve s t a n d s  have been removed and h o l e s  patched. 

* b. Minor c r a c k i n g . i n  c.oncrete work r e q u i r i n g  grout ing .  

. c. Spal led . .concre te  along walkway a t  n o r t h  e n d , r e q u i r e s  r e p a i r .  

d. Wood eaves r e q u i r e  pa in t ing .  

3. Northside - ad jacen t  t o  n o r t h  s e c t o r  g a t e  

a. Main ent rance  door r e q u i r e s  r e p a i r  

' . b. Wood .eaves r e q u i r e  pa in t ing .  

. - c. Glass on windows broken - r e p a i r  o r  s e a l  up.' 

d. Lir i n rake  louver g r i l l a g e  should be  removed and/or  sea led  up. 

e. Brick s u r f a c e s  should be cleaned and mud wasp hives.'removed. 
I 

f .  Cable conduit  p e n e t r a t i o n s  should be sea led .  
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. . 
g. Debris  a t  base '  of  w a l l  should be  removed. 

h. Top nor theas t  corner  o f  brickwork is cracked through ,,,. 

mortar  above s t o n e l i n e  and moved e a s t e r l y  - probably , ' .  

due t o  roof expansion. Area needs r e p a i r  work. 

i. Concrete w a l i  shows s p a l l i n g  roughly one-third up from 
bottom which should be repa i red .  

j. Wood eaves should be pa in ted  

4. Eas t  S ide  - downstream 

. . a. .Windows need ' r e p a i r  and/or  s e a l i n g .  

* b. Crack a t  sou theas t  co rne r  needs r e p a i r .  

c.  Wood eaves . shou ld  b e  repa i red .  

* d. Concrete s p a l l e d  a t  w a t e r l i n e  and should be repa i red .  

* e . . ' M i n o r  crack i n  h o r i z o n t a l  s u r f a c e  above t a i l r a c e  a r e a  
should be repa i red .  

. . t .  f .  Major w a l l  movement evident  i n  sou th  s e c t o r  g a t e  n o r t h  wal l .  + . 

. . I t . h a s  moved 1-inch downstream. Appears i n  s t a b l e  cond i t ion  
and only r e q u i r e s  monitoring i n  success ive  years .  

. <, 

. 5 .  Roof appears i n  f a i r  - good condtion 

D. Main Building - i n t e r i o r  

1. I n t e r i o r  genera l ly  is i n  f a i r  cond i t ion  r e q u i r i n g  normal 
maintenance. 

2. , Wicket g a t e  opera t ing  assemblies i n  f a i r  cond i t ion  r e q u i r i n g  
normal maintenance. Automatic l ev& c o n t r o l  f e a t u r e  o p e r a t i n g  

. s a t i s f a c t o r i l y .  

3. Roof and b lock lb r i ck  w a l l  i n  f a i r  cond i t ion  showing no leaks..  
. . . Bird n e s t s  and wasp n e s t s  should b e  removed. 

. 4. On t h e  f l o o r s  beneath the  genera to r  f l o o r ,  t h e  p a i n t  is p e e l i n g  
o f f  che w a l l s  and s l ~ u u l d  be repaired..  

* 5. Rai1ings:and hatch  covers  i n  good c o n d i t i o n  r e q u i r i n g  some 
pa in t ing .  
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* 6 .  concre te  w a l l s  a re .  it f a i r  cond i t ion  except.  f o r  w a l l  of  'bottom- 
. . most f l o o r .  This  wa l l  has water  upstream a g a i n s t  i t .  The w a l l  

shows water  leaching through cracks  i n  s e v e r a l  p laces  wi th  water  
accumulating on f l o o r  next  t o  b o i l e r .  .Wall needs major r e p a i r  
work t o  improve water  t igh . tness .  

E. North Sector  Gate, P i e r  and Access Bridge 

* 1 Spal led  a r e a s  a t  s t a i r  s t e p s  and s l a b  need r e p a i r .  

* 2. Valve assemblies need c leaning.  Valve opera t ions  s a t i s f a c t 0 . r ~  
. . . . * 3. Rai l ing  adequate bu t  needs pa in t ing .  . . . . 

. . .  . . 

* 4. Stop l o g  guides need pa in t ing .  No s t o p ' l o g s ' i n  use. 

* 5 .  .Handrai l  a t  no r th  end of b r idge  needs r e p a i r .  
' '  

* 6.  Checkered p l a t e s  welded shu t  - needs pa in t ing .  

* 7. Access b r idge  shows major s p a l l i n g  which r e q u i r e s  r e p a i r .  

* 8. Drain h o l e s  i n  access  b r idge  s p a l l e d  and need r e p a i r  a long wi th  
uilderside of br idge .  

' * 9. Similar  s e c t o r  g a t e  b race  system a s  sou th  ' sec tor  g a t e  and a l so '  
needs pain t ing .  

F. Ear th  Dike 

1. Top and Upstream Face 

.*  a. Foot pa ths  show s u r f a c e  e ros ion  and should be repa i red .  
. . 

b. No major e ros ion  , r i v c l e t s .  

c. Motorcycle h i l l  c l imbing t r a i l s '  ev ident .  
. . 

d. Upstream s u r f a c e  i n  good cond i t ion  wi th  adequate r i p r a p  
p ro tec t ion .  

* c. Fence t o r n  a t  a rch  sp i l lway  and should be repa i red .  Fence 
p o s t s  s o l i d l y  a t tached.  

C .  * f .  Signs i l l e g i b l e  and should be  replaced.  

2. Downstream Surface and F l a t  l ands  

* a. Large s t o n e s  a t  base  of  d ike  need t o  be replaced.  

,b. Water perched i n  f l a t  l ands  - swampy and mushy. 

* c. Evidence of seepage a t  base  of d i k e  i n  a r e a  nea r  a r c h  
spi l lway.  Needs major r e p a i r  work. . . 
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. . 
d. Trees  appear upr igh t  wi th  no ev idence .o f  s o i l  s l i d i n g .  

* e. Major washout h a s - o c c u r r e d  a long o l d  Huron River Drive 
about 300 f e e t  downstream of' e a r t h .  dike.  CMP d r a i n  
p ipe  exposed. Surface  runoff  from r o a d . i s  d r a i n i n g  i n t o  
f l a t  lands .  Needs major r e p a i r  work. 

G. Arch Spil lway 

1. Arch No. 1 a t  south  end next  t o  e a r t h  d ike ,  and Arch No. 6 
. . a t  n o r t h  end next  t o  f i s h  ladder .  

2. Downstream S ide  

* a. Arch Nd ... 1 shows bad s p a l l i n g  of concre te ;  One-inch 
diameter  h o l e  i n  a rch  about 5 f e e t  down from c r e s t  - 
s p u r t i n g  s teady s t ream of water .  Ten wet s p o t s  show 
seepage. Appears a  g u n i t e  p l a s t e r i n g  was used .to r e p a i r  
su r faces .  P l a s t e r i n g  has  f l aked  and peeled o f f  i n  many 
a reas .  

* b. Arch No. 2 has  pee l ing  p l a s t e r  and s i x  w e t  spo t s .  

* c. +Arch  No. 3 has  pee l ing  p l a s t e r  and two l a r g e  w e t  spo t s .  

* d. Arch No. 4 has pee l ing  p l a s t e r  and one' l a r g e  w e t  spot .  

* e. Arch No. 5 has pee l ing  p l a s t e r ,  t h r e e  wet s p o t s  and s p a l l i n g  
a t  c r e s t .  

* f .  Arch No. 6 has two wet s p o t s ,  major l each ing  and spo t  
pa tching which is  leaking.  

* g. Severa l  b u t t r e s s e s  show long s t r u c t u r a l  c racks  along wi th  
cracks i n  top  c r e s t  of a rches  a t  c e n t e r  of a rch  c r e s t .  
Areas need major r e p a i r .  

h. Water d ra in ing  a long base  of sp i l lway  t o  d r a i n  a t  f i s h  l adder .  

* i. Minor l e a k s  where a rch  s u r f a c e  meets abutments /but t resses .  
. . 

. * j. South r e t a i n i n g  w a l l  ad jacen t  t o  e a r t h  d i k e  shows no major 
c racks  b u t  l e a k s  a t  base.  Water seeps  i n t o  low a r e a s  a t  base  
of spi l lway.  Evidence of c l a y  l each ing  through l eaks .  Requires 

' r e p a i r  work. 

* k. Downstream. s u r f a c e s  of a r c h  ' s p i l l w a y  r e q u i r e s  'major r e p a i r  
work. 
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3. ~ d ~ '  Surface and Upstteam S ide  . . . . 

. . 

* a. Arch No. 1 has hollow sound when s t r u c k  a t  c r e s t  where top  
s u r f a c e  was patched. Patching coming loose .  

*.b. Arch No. 5 was not  patched and r e q u i r e s  capping. 

c.  Water appears  t o  have g o t t e n  under r ecen t  r e p a i r  capping 
. . and has  l i f t e d  capping o f f  of o r i g i n a l  concre te  g iv ing  

rise t o  hollow sound. 

* d. Capping and . . c r e s t  r e q u i r e s  major r e p a i r  work. 

H.:. T a l l  Race and shee t  p i l i n g  w a l l s  

. .  * 1.  No d r a i n  ho les  f o r  s u r f a c e  water  runoff .  Water pockets  and 
seeps  through s h e e t i n g  caus ing some e r o s i o n  and s i n k  holes .  

. . Drainage methods should be provided and be  adequate t o  d r a i n  
f l a t  lands.  

2. Sheeting i n  f a i r  t o  good condi t ion .  

3. Much l i t t e r  and d e b r i s  i n  a rea .  . . 

I. North Earth Dike and Access Road.  

1. Road i n  f a i r  condi t ion .  

2. Ground cover good. 

* 3. Runoff from D e t r o i t  Edison sub-s ta t ion  paving caus ing r i v e l e t  
.. e ros ion  on down stream s i d e  of d ike .  Requires proper dra inage  

. .methods. 

4 .  upstream r i p r a p  . p r o t e c t i o n  - adequate. 

VII. Below Water . Inspect ion  

A. North and South Sector  Gates . .  . 

* 1 . .  Some r u s t  and f l a k i n g  of meta l  s u r f a c e s  - r e q u i r e  pa in t ing .  

: * 2. Some s p a l l e d  concre te  t h r e e  t o  f o u r  f e e t  below wate r  su r face .  

3. No leakage through g a t e s  - good s e a l .  

* 4.  Stop l o g  guides r e q u i r e  pa in t ing ,  ' 

* 5.  Raceway o f  n o r t h  s e c t o r  g a t e  has  major s p a l l i n g .  Appears t h a t  
new sur fac ing  was poured, and i t  i s  h e i n g  undercut ,  Steel 

. , hinge of s e c t o r ' g a t e  is  rus ted ,  ( top  and bottom) through. Same 
a r e a s  have been , spo t  welded. Requires major r e p a i r  work. 

, . 
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' . * 6.  Concrete f a c e  a t  bottom hinge of sou th  s e c t o r  g a t e  i s  mizsing 
f o r -  an a r e a  about four- fee t  by 1-foot wide r e q u i r e s  replace-  
ment. S t e e l  channel bo l t ed  ta hinge i s  r u s t e d  badly around. 
b o l t  p l a t e s  and r e q u i r e s  replacement. . V e r t i c a l  c rack i n  con- 
c r e t e . w a l l ' n e a r  bottom of s e c t o r  g a t e  needs r e p a i r .  

B. Main Bui ld ing. -  Upstream 

* 1. Some minor . s p a l l i n g  about four- fee t  below water .  
I 

2. S t e e l  b a r  racks  c l u t t e r e d  w i t h  d e b r i s  bu t  i n  s a t i s f a c t o r y  
condi t ion .  No , r epa i r  work requi red .  Cleaning requi red .  

.': 3: . North and south  wicket g a t e s  i n  s a t i s f a c t o r y  condi t ion .  
Louirers not  completely shu t  - 112-inch openings. 

4. Concrete under water  and i n s i d e  miin b u i l d i n g  i n  good con- 
d i t i o n .  No s p a l l i n g  o r  e r o s i o n  evident .  No major cracks.  

C. Main Building - Downstream 

1. . A l l  t h r e e  e x i t  raceways show evidence of s u r f a c e  e ros ion  of . 
concre te  s u r f a c e s  due t o  water  a c t i o n .  Some d e b r i s  accumulated 

. .  . i n  raceways and should be renewed. N o  r e p a i r s  necessary.  
0 " . . . 2. No problem a r e a s  o r  cracks .  

* 3. Surfaces  of both s e c t o r  g a t e  raceways show major s p a l l i n g  
a f e a s  and h o l e s  r e q u i r i n g  major r e p a i r  work. 

. . 4. Some e ros ion  evident  under nor th  r e t a i n i n g  w a l l  a t  bottom of 
n o r t h  s e c t o r  g a t e  raceway. 

5.  Concrete apron i n  good cond i t ion  wi th  no heaving o f . c o n c r e t e .  

D. Arch Spillway . . 

* 1 Horizonta l  c rack about 10-feet below water  s u r f a c e  along Arch 
Nos. 2 ,  3, 4 and 5. Crack i s  through g u n i t e  r e p a i r  ( g u n i t e  
th ickness  about 1/4-inch) and is  about 1/8 - 1/4-inch width. 
Por t ion  above crack is r a i s e d .  

... 2. Bottom 15 t o  20-feet i n  good condi t ion .  Gunite r e p a i r  work 
was t_o bottom of river bed. , 

3. No major :s t ruc tura l  c racks  i n  o r i g i n a l  concre te  work. 
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' ' * 4, Arch No. 3 has a chip about 10 feet below water.sur$ace'which 
is .12-inches long, 4-inches wide and 3-inches. deep. Chip is 
at a horizontal construction joint. 

5. Bottom of river is silty with some sand. 

6.  Stones are piled where arches meet abutments. 

* 7. Crack in gunite surface requires major repair work. 



July 14, 1977 

Township of Van Euren . . 

46425 Tyler Koad 
~ e l l e v i l l e ,  - MZ 48111 . . 

Attention: Pb. Doreen J. Craven . 

Township Clerk 

Bo: . ~ r & c h  Landing Dam Inspection 
Preliminary Report . . . . 

Dear He. Craven: 

In  accordance with our  proposal l a t t e r  of Jan'uary 19, 1977, and your autho- 
r i za t i on  of February 3, i377, w e  a r e  present ing our preliminary repor t  
relative t o  the aforementioned inspection.  Details of .  the  inspect ion are 
ioclridad In tha anclosed r;amranduzl. Lu addit ior; ,  uc have coizpluss2 tt; 
1)am Inspection Report form of the  apartment of d a t u r d  Rcaources and a r e  
enclosing five ( 5 )  copiee f o r  your use. 

The lake l e v e l  con t ro l  s t ruc tu re ,  arch spillway and e a r t h  dike a r e  i n  fair 
to  good condit ion aad do not require  any i m d i a r e  r epa i r  work. Some of 
t h e  rcpa i r  i t e m  nentioned i n  the  menor;indwn would be  por t  o f  a n o m a l  
rcaintenaace program. There are o tne r  i t e n s  which r e q u i r e  more extensive 
e f f o r t s ,  He wouid aurmarizo our reconnendacions f o r  t h i s  latter remedial 
work per ta ining to  the i n t e g r i t y  of t h e  l a b  l e v e l  con t ro l  s t ruc tu re ,  arch 
spillway and e a r t h  d ike  as follows: 

1. Repair s e c t o r  ga te  hinges and concrete  of raceways. 
2. Repair upstream, downstream aud c r e s t  sur faces  of a rch  spillway. 
3. I n s t a l l  aciequatca drainage f a c i l i t i e s  f o r  f l a t  landa downstreaa of t h e  

. arch epillway. 
4. . Bepair seepage through e a r t h  d1k.e south of t he  arch spi l lvey.  
5. Install  adoquata drainago foci l i t ico  f o r  runo.r'f from Detroit t;dioon 

eub-etation. 
6. Smdblas t  and pa in t  d l  e x t e r i o r  etuel surfacee ( r a i l i ngs ,  grating, 

plates, Sactor  gates,  gat6  brace aesemblias, a top log guidas'.) 
7. Repair spe l led  e x t e r i o r  concrete surfaces.  
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8. Remove debr i s  from t a i l r a c e s  under main building. 
9. Replace boating cable  upatream of eouth s e c t o r  gata, 
10. Obtain &equate s top  l ogs  f o r  winter operatione. 
11. Repair i n t e r i o r  w a l l  of lover-moet f l o o r  of nain bulldkag. 

Specif ic  iterne in t he  memorandum included i n  the above 11 items have bean 
narkid with au av te r i ek  (*). 

\ 
, . _ .  For a'very prelicinary budget cost eatinate of t h e  total pro j ec t  c c s t s  f o r  

the above renedlal  w o r ~ ,  w e  would eugaeet a range of $40,0d0 t o  $60,000 and . '  

would suggest tkat  the vork be scheduled f o r  t he  surzr of 1978. 

The aforemntioned renedlnl work does no t  include any work on t h e  main 
building suyerstructi lre . (exre r io r  and i n t e r i o r ) .  Tlie superstructure is in 
need of r epa i r s  and rcfurbishlng as indicated iu t h e  menorandurn. Tiiese 
defic icncics ,  hovaver, do not i a ? h g e  on t h o  i n t e g r i t y  of the con t ro l  
Btructure and its operations. The exten t  and na ture  of the bui lding r e p a i r s  
vould b e  dejmdent  upon the  des i r e s  of tha T o m s h i p  r e l a t i v e  to the ' func t iona l  
uee of the  supers t ructure .  

. . 
Us would sugzest  t h a t  some of the r e w d i s l  work can be performed by l o c a l  
contractors  witimut e i a ~ o r a t e  docunleote ena a g r e e a n t e .  wc wouici b e  pieeeea 

t o  met v i t h  t h e  Township t o  discuss t d s  re?ort and assist in the recoxn- 
wnded remediai work. I f  you u i a l ~  t o  d i scuss  any items mentioned herein; 
plaase  do not hesitate to contact  us. 

Very truly youra, 

AYUES, LEaIs, NORYIS HAY, INC. 
% 

. . 

Robert K, St .  Claire, P. E. 



STATE OF MICHIGAN 

DEPARTMENT OF N A T U R A L  RESOURCES 

DAM INSPECTION REPORT 
(A& 146, PA.  1961, As Amended) 

_DLSCR_l!T!(?N-O.F ---- -- -.-... .- ...--- . .. -.-.-. ' --.-.. . ... - .. . . . 

I TYPETWO SECTOR GATES 
(WID-TH-.EMU =. --.-. . .- .-.. . 1925 - 1926 . -  . 
LENGTH 06  EARTH DIKE: LENGTH OF ARCH DAM: UEAD ON .GATES: 

181' - - .  .!loo'., --.-----. --------..-.--.. .. . 
PIPE SIZE -4' H O R I Z O N T A L  PIPE S I Z E  F R E E B O A R D  

TOWN. R A N G E .  S E C T I O N  

T3S, R8E 
W I N T E R  E L E V A T I O N  

646.50' 
H I G H  W A T ~ M A R K ~ ~ O N .  

651.50' + --.- -.--.... . ..- - _. __ - . . . . ----- -i 

 NAME OF WATER 

HURON RIVER 
D A T E  E L E V A T I O N  SET B Y  COURT 

' N/A 
D A T E  O F  INSPECTION 

2 ! 3 - ! ! f ! .  la 7 Z - - - - - .. - . . . .--.- 

I 
N/ A I N / A  I 2' - 0" I 

EARTH Dl K E  . . 

. f CONDITION OF COVER I SETTLEMENT OF FILL (11 any) I 

C O U N T Y  . . . . , 

WAYNE 
S U M M E R  E L E V A T I O N  

650.50' 
L E V E L  T H I S  D A T E  

650.40 ' 
a --.-- 

.. . 

FAIR AMOUNT OF GROWTH 
EROSION (SHEET) 

. NONE 
W A V E  A C T I O N  (Beach o r  Bank) ,  

. . NONE - ADEQUATE R I P R A P  I N  PLACE 
V E H I C L E  O R  F O O T  T R A F F I C  

. 
, 

I N I A  NONE --------- 
CONTROLSTRUCTURE- ARCH D I K E ,  F I S H  LADDER, SECTOR GATES,  P M I N  B U I L D I N G  
EOG V A L V t S  & GATES (Oocn  and Close t o  Check Condi t ion) :  Check Loca t ion  o f  T o p  S t o p - L o g  i n  re lat ion t o  t o p  o f  r iserpipe in take  b o x  1 

RE-QVI;RING- co RRE CT I VE ,I~RJK. 
SEEPAGE AT DISCHARGE PIPE on CONTROL STRUCTURE t - -  

o r  f ixed crest, l o r  leakage, and concl i t ion o f  s t o ~ - l o g s ,  valves. & gates. 

SECTOR GATES OPERABLE AND I N  F A I R  CONDITION - NEED P A I N T I N G  AND R E P A I R  T O  H I N G E  AT BASE.  
NO STOP LOGS USED. GATE CONTROL VALVES ADEQUATE , . . _ .  ,AND OPEFUBLE. SECTOR GATE RACEWAYS' 
SHOW SPALLED AREAS REQUIRING R E P A I R  WORK.. ' 

4 SOYE SEEPAGE AT BASE AND .AT RETAINING WALL 

. . .  
NONE 
SEEPAGE A T  TOE O F  D A M  

NONE 
H O L E S  B Y  A N I M A L S  

. - . . " P 

O U T L E T  PIPE: Check for  damage f r o m  icc, logs, vandalism; inside discharge p i p e  f o r  sett lement and/or j o i n t  separation: c o n d i t i o n  o f  p i p e  coating. . 

HAS DEVELOPED PATHWAYS AND SOME EROSION.  
EVIDENCE O F  E1OTOR.CYCLE H I L L  CLIMBING.  
SEEPAGE O N  S L O r E  

WICKET GATES OPERABLE AND T H E I R  CONTROLS I N  F A I R  - GOOD CONDITION.  AUTOMATIC CONTROL 
FEATURE OPERABLE. 

CONCRETE STRUCTURE:  Check fo r  erosion; locat ion o f  cracking o r  spalling, i f  o l d  o r  now; sett lement o r  t ipping: need f o r  crack repairs. 

ARCH SPILLWAYS SHOiJS LEAKAGE - REQUIRES R E P A I R .  MAIN B U I L D I N G  I N  F A I R  C O N D I T I O N  - 
REQUIRES NORElAL MAINTENANCE. CONCRETE UNDER MAIN B U I L D I N G  I N  GOOD CONDfTION - NO 
MAJOR CRACKS OR SETTLEFENTS.  

I W A L K W A Y  & R A I L I N G :  Chock i f  in place or removed, and condit ion. 

WALKWAYS IN FAIR CONDITION. RAILING ADEQUAT,E.,.-:.,REQUIRES PAINTING - SOME SIGNS NEED 
' 

REPLACING. HORN NOTIFYING O F  LOWERING GATES 1,s OPERABLE. 

. . -"-. 
O U T L E T  C H A N N E L :  Chock l o r  ororion; r iprap; obstruct ions . bonvor dams - brush . dobrir.  

DOIJNSTREAN APRON I N  GOOD CONDITION.  S H E E T . . P I L I N G  WALL SATISFACTORY - NEEDS OUTLETS . ' .  

FOR SURFACE D U I N A G E .  



0 . .  . . . .  I S .  . '  . . .  
D I ~ ~ ~ ' ~  D~TCI{ES : ACCESS ROAD EARTH DIKE 

NE 

SOME EROSION FROM ADJACENT DETROIT EDISOX SUB-STATION,  PAVING - . NEEDS PROPER D R A I N A G E  

ADEQUATE 
WEED GROWTH I N  DITCHES 

' 

. 

NONE . . ' 

TREE & BRUSH GROWTH I N  DITCHES & O N  D IKE  . . 

NONE 
PUMPS (Runninq) 
VIBRATION 

, . . . 

N/A 
EXCESSIVE NOISE 

: ' '.,:: .,, 

. . . . .  
N/A ' 

MOUNTINGS 

N/A 
ALIGNMENT OF BELTS & SHEAVES - EXCESSIVE WEAR 

. . 
N/A ' 

MOTOR OVERHEATING , 
. . . . 

f 
K/A. 

GATES 

. . . . 
N /.A 

PIPE LEAKAGE 

. . 
NIA 

EROSION AT DISCHARGE PIPE 

. . .  
. . 

. . 

nded completion date. 

SEE INSPECTION MEMORANDUM O F  JULY 14,  1977, AND TRANSMITTAL LETTER 

. . 

. . .  
. . .  

. . 

AYRES, L ~ I s ,  NORRTS & ,  MAY., I N C .  
3983 RESEARCII PNSK DRIVE- . 

r AOOIICSS 
. . 

' A i W  A ~ ? R ~ R  -.,MT 48104 



MEMORANDUM 

SUBJECT:. Above wa te r  I n s p e c t i o n  and Recommendations f o r  t h e  Power- 

house of t h e  French Landing 'Dam . . 

PROJECT: 66201 - Van Buren Township 
rep+ewbe r 

INSPECTION DATE: A m g a s t  1 2 ,  1978 

INSPECTOR: Mike K a l a i t j i s ,  P. E. - ALNM 

. . 

GENERAL COMMENTS 

The v i s u a l  i n s p e c t i o n  of t h e  s t r u c t u r a l  u n i t s  a t  t h e  powerhouse r evea l ed  

t h a t  t h e  s t r u c t u r e  is  i n  o v e r a l l  good cond i t i on .  

Cracking of t h e  conc re t e  was d e t e c t e d  i n  s e v e r a l  p l a c e s  of  t h e  e x t e r i o r  o f  

. t h e  b u i l d i n g ,  b u t  t h e  s t r u c t u r a l  i n t e g r i t y  of t h e  s t r u c t u r e  i s  no t  endangered. 

Minor d i f f e r e n t i a l  s e t t l e m e n t  and d isp lacement  mignt have caused t h e  c rack ing  
I 

a t  t h e  co rne r s  of t h e  b u i l d i n g  wh i l e  t h e  c r ack ing  i n  t h e  v i c i n i t y  of t h e  

windows might b e  a t t r i b u t e d  t o  i nadequa te  performance of t h e  c o n s t r u c t i o n  

j o i n t s .  Cracking was a l s o  concen t r a t ed  a t  t h e  p r e v i o u s l y  r e p a i r e d  a r e a s .  

The b r i c k  p a r t  of t h e  w a l l s  is i n  very  good c o n d i t i o n  w h i l e  t h e  t i l e  e x t e r i o r  

r o o t  needs minor r e p a i r s .  

The i n t d r i o r  of  t h e  b u i l d i n g  needs g e n e r a l  c l e a n i n g  and some s t e e l  u n i t s  

need s a n d b l a s t i n g  and p a i n t i n g .  

The w a l l  p a i n t  is  p e e l i n g  o f f  a t  t h e  2nd and 4 t h  le .ve l  down w h i l e  w a t e r  . 
l e ak ing  caused e x t e n s i v e  l e a c h i n g  and s o m e  s w e l l i n g  of  t h e  c o n c r e t e  back 

w a l l  a t . t h e  4 t h  l e v e l .  The i n t e r i o r  r e i n f o r c e d  c o n c r e t e  columns, beams 

and s l a b s  are i n  good s t r u c t u r a l  cond i t i on .  - 

The roof t russ-es  and t h e  20 t o n  c a p a c i t y  c r a n e  sys tem a r e  i n  godd c o n d i t i o n .  

' 

The crane  system can b e  opera ted  i n  bo th  d i r e c t i o n s  manually ( ropes  and ; 
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p u l l e y s )  wh i l e  t h e  c rane  boom i s  e l e c t r i c a l l y  o p e r a t e d ,  b u t  d i sconnected  

a t  t h e  p re sen t  time. Communications w i t h  an e'mployee of  t h e  Van Buren 

Township revea led  t h a t  t h e  c r ane  boom w i l l  o p e r a t e  w e l l  i f , r e c o n n e c t e d .  

The water  l e v e l  r eco rde r  is p laced  a t  t h e  2nd l e v e l  down and is  i n  f i n e '  

op.erat ing condi t ion .  

The remaining mechanical equipment, i . e . ,  o i l  b u r n e r s ,  c i r c u l a t i n g  w a t e r  

h e a t i n g  systems,  va lves  and c . e . t . ,  were n o t  i n s p e c t e d .  

I? ina l ly ,  i t  was observed t h a t  s e v e r a l  windows w i l l  need r e p a i r s .  

INSPECTION BY PARTS 

EXTERIOR OF THE BUILDING 

Nor th-eas tem . e x t e r i o r  w a l l  : 

The top  b r i c k  p o r t i o n  of t h e  w a l l  i s  i n  ve ry  good cond i t i on .  The in-  

t e r i o r  s t e e l  frames of t h e  t h r e e  windows need p a i n t i n g  and t h e  g l a s s  

of t h e  middle window needs replacement .  

The conc re t e  p o r t i o n  of t h e  w a l l  shows c rack ing  a t  t h e  c o r n e r s  a t  t h e  

v i c i n i t y  of  the windows ar~d a t  che p r e v i o u s l y  r e p a i r e d  (pa tched  w i t h  

mor ta r )  po r t ions .  S p a l l i n g  of t h e  c o n c r e t e  shows a t  t h e  s p i l l w a y  

abutment a t t a c h e d  t o  t h i s  wa l l .  

2. No'rthern (upstream) e x t e r i o r  - .. w a l l  : 

. 6 

Tlze t o p  b r i c k  p o r t i o n  is  i n  very  good c o n d i t i o n ,  b u t  t h e  f i r s t  (North- 

eas te rn) .window needs p a r t i a l  g l a s s  replacement .  

In t h e  conc re t e  p o r t i o n  of  t h e  w a l l  s p a l l i n g  and c rack ing  i s . d e t e c t e d -  

a t  the r i g l r l  (nor thwes tern)  corner a t  t h e  p r e v i o u s l y  r e p a i r e d ' p o r t i o n .  . . . 
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. . 

The upstream conc re t e  p i e r s  show c r a c k i n g ' b u t  no s p a l l i n g  of  t h e  

concre te .  . 

3. Northwestern e x t e r i o r  w a l l :  

The b r i c k  p o r t i o n  of t h e  w a l l  is i n  good cond i t i on .  

The conc re t e  p o r t i o n  of  t h e  w a l l  shows some c rack ing  t h a t  is  e s p e c i a l l y  

concen t r a t ed  a t  t h e  p r e v i o u s ~ y  r e p a i r e d  s e c t i o n s  and a t  t h e  co rne r s .  

The conc re t e  r a i l i n g  a d j a c e n t  t o  t h e  e n t r a n c e  t o  t h e  b u i l d i n g  shows 

e x t e n s i v e  c rack ing  t h a t  con t inues  down t o  t h e  s p i l l w a y  abutment a d j a c e n t  1 
t o  t h i s  b u i l d i n g  wa l l .  These c r a c k s  endanger t h e  s t a b i l i t y  of  t h e  w a l l  1 
and should  b e  r e p a i r e d  immediately.' I 

i . . ; 
. 4 .  Southern (downstream) e x t e r i o r  w a l l :  I 

. i 

. . 1, 
The b r i c k  p o r t i o n  of t h e  w a l l  is  i n  good cond i t i on .  I 

i 
i 

I n  t h e  c o n c r e t e . p o r t i o n  of  t h e  w a l l  c o n c r e t e  s p a l l i n g  i s  observed a t  I 
i 

t h e  juncti .on of t h e  b r i c k  and c o n c r e t e  w a l l  and e x t e n s i v e  c o n c r e t e  

c racking  shows a t  t h e  c o r n e r s  of  t h e  w a l l  and a t  t h e  p r e v i o u s l y  re -  

pa i r ed  sectfol'ls. AL Lllr suutllwes~rr.rl c u r n e r  of t h e  w a l l  c o n c r e t e  

s p a l l i n g  has  exposed t h e  r e i n f o r c i n g  s t e e l .  i 
b 
I 

! 

The conc re t e  p i e r s  and t h e  s l a b  on top  show e x t e n s i v e  c rack ing  and : 

s p a l l i n g .  Repai rs  a r e  r equ i r ed .  

B. BUILDING INTERIOR . . 

1. F i r s t  l e v e l :  

- . .- . . 

The roof  t r u s s e s  show no d e t e r i o r a t i o n  o r  s e c t i o n  l o s s e s  a n d ' a r e  assumed 

t o  be i n  good cond i t i on .  The c r a n e  system is r a t e d  a t  20 t o n s . c a p a c i t y  
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and is  cons idered  t o  be  i n  vcry  good cond i t i on .  The c r a n e  moves 

i n  both d i r e c t i o n s  manually ( ropes  and p u l l e y s )  b u t  t h e  c r a n e  boom 

is e l e c t r i c a l l y  ope ra t ed  and d isconnected  a t  t h e  p r e s e n t  t i m e .  

' 

The w a l l s  and f l o o r  s l a b  show no c r a c k s  o r  s p a l l i n g  and a r e  cons ide red  

sound. 

The t h r e e  b a r  s c r e e n s  a t  t h e ' w a t e r  e n t r a n c e  of t h e  powerhouse need 

c l ean ing  w h i l e  t h e  t h r e e  s t e e l  p l a t e s  t h a t  cover  t h e  openings t o  t h e  

b a r  s c r e e n s  need s a n d b l a s t i n g  and p a i n t i n g .  - 
E l e c t r i c a l  and mechanical  equipment a t  t h i s  l e v e l  were n o t  i n spec t ed .  

The s t e e l  s t a i r s  between t h i s  l e v e l  and second l e v e l  down show e x t e n s i v e  

r u s t i n g  b u t  no s e c t i o n a l  l o s s e s  were observed.  Sandb la s t ing  and p a i n t i n g  

is - recommended. 

2:. . Second l e v e l  (down) 

The w a l l s ,  s l a b s  and columns show no c r a c k s  and a r e  i n  good cond i t i on .  

The w a l l  and roof need p a i n t i n g  s i n c e  p r e s e n t  p a i n t  i s  p e e l i n g  o f f .  

The water  l e v e l  r e c o r d e r  is i n  good c o n d i t i o n  and o p e r a t i n g .  The 

windows i n  t h i s  l e v e l  need g l a s s  replacement  and p a i n t i n g  of  t h e  s t e e l  

frame. The s t e e l  s t a i r s  between t h i s  and t h e , t h i r d  l e v e l  (down) show . 

! excess ive  r u s t i n g  and need s a n d b l a s t i n g  and p a i n t i n g .  . . i i 

Third l e v e l  (down) 

The 'nor thwes tern  w a l l  shows e x t e n s i v e  c rack ing . and  needs r e p a i r i n g .  

The remaining of t h e  w a l l s ,  s l a b s  and columns a r e ' i n  good cond i t i on .  

The s t e e l  s t a i r s  between t h i s  and t h e - 4 t h  f l o o r  down need s a n d b l a s t i n g  

and pa in t ing .  - .- 
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4. Fourth level '  (down) 

All t h r e e  windows need r e p a i r s .  The w a l l s ,  s l a b s  and columns are 

s t r u c t u r a l l y  sound b u t  need p a i n t i n g .  Water l eakage  through t h e  

back w a l l  has  caused e x t e n s i v e  l e a c h i n g  and some s w e l l i n g  of  t h e  

conc re t e  a t  t h i s  l o c a t i o n .  S p a l l i n g  of c o n c r e t e  shows a t  t h e  r i g h t  

column. The r e s u l t i n g  s e c t i o n a l  l o s s  is  approximate ly  12" long  by 

, 2" wide. 

The c rack ing  and s p a l l i n g  of  t h e  c o n c r e t e  a t  t h e  s o u t h e r n  (downstream) 
,' 

e x t e r i o r  w a l l ,  t h e  leaching-swel l ing  o f  t h e  c o n c r e t e  a t  t h e  back w a l l  

' , of t h e  f o u r t h  l e v e l  and t h e . c r a c k i n g  a t  t h e  c o n c r e t e  r a i l i n g  and s p i l l w a y  

' abutment a r e  i t ems  t h a t  d e f i n i t e l y  r e q u i r e  r e p a i r s .  . 

Repairs  a r e  recommended f o r  t h e  remaining d e f e c t s  t o  p reven t  major  

f u t u r e  problems a s  w e l l  a s  f o r  a e s t h e t i c  and f u n c t i o n a l  reasons .  

- For .a p re l imina ry  c o s t  es t i .mate f o r  a l l  t h e  r e q u i r e d  and recommended 

r e p a i r s ,  we would sugges t  a  range of $5,000 t o  $7,000. . . 

. . 



Township of Van Buren 
46425 Tyler  Paad 
B e l l e v i l l e  , P I I  4 8111 

Attention:  M s .  P a t r i c i a  Cullin-,  Supervisor  

. Re! f i enth  Landinz. DRYJ and . . 

. . P e d e s t r f a l  Eridge R e h a b i l i t a t i o n  

Gentlemen : 

In accordance wi th  our  meetine: on Aumst  28, 1978, w e  have prepared and 
are enclosln? p r o j e c t  d e s c r i p t i o n s  and p r e l i n i n a r y  c o s t  e s t i ~ a t c s  f o r  

. . the re f i ab i l i t a t ion  of t h e  Prerrclr Landing dam and t h e  downstrean pcdes- 
t r i a n  Eridye. Cn Aucuct 30 w e  v i s i t c d  t h e  s i t e  t o  become f a m i l i a r  wi th  

. . t h e  pedes t r ian  b r i d ~ e  and its approaches. 

In praparinq our e s t i m t e a ,  se have given '  a t t e n t i o n  t o  ; e h a b i l i t a t i n g  
the  French Lzndin: dan 52  es rtlch es it r e l n t c s  t o  its hydrsu l i c  fczc- . . 

t l o n  and operat ions:  i.s., no work has been included t h a t  rclrtes t o  
e l a c t r i c  power repera t ion.  Wc, a l s o .  have not  included anv work i n  site 
development of park areas adjacent  t o  t h e  dam s i te ,  e i t h e r  upstrean o r  
downstream. 

pf'- 
The work on t ! ~ e  pedes t r i an  b r idze  inc ludes  a;, o x i n a t e l y  300 f e e t  of " - 
road work e t  the southwest a p ~ r o a c h  50 f e e t  a t  t h e  
nort!irast apnroach, i n  a d d i t i o n  t o  the pedes t r i an  i 

bridge t o  c a p q  pedestrian ncd roa+*orlc m y  in-  
valve t5.e 'l?ayr,e Co~ir,tp Road Beyond t h e  
above approach rand &rk,  no the podas- 
tr34n b r i d s e  i n t o  any park developrent  ad jacen t  t o  t h e  Gan sita. Also, 
thn bridge inspec t ion  and eva lua t ion  Included i n  t h e  enzineer ing work 
may reveal a d d i t i o n a l  work on , the  bridga wkich is n o t  evident  a t  t h i s  

. . .  
. .  . We trust that the infoPniation enclosed w i l l  asaiet  you i n  your de l ibe r -  

. . ations. If you wish t o  diecuss any itcw nentioned h e r e i n  o r  we can be 
of further aas i s t ance ,  please do n o t  h e s i t a t e  to  con tac t  us. . ' 

. . Vary truly yours, 

.. . 
AYIUJS, LEWIS, N O W 3  6 HAY, INCo 

Robert 'K. S t .  C l a i r e ,  .Po E o  



Ayres, Lewis, Norris & May, Inc. 
Engineers . Architects . Planners 

3983 Research Park Drive . . 
h Artnn. Mich~gao 48104 , September 1, 1978 

PROJECT SCOPE DESCRIPTION 
FOR THE REHABILITATION 
OF FRENCH LANDING DAM 
AND PEDESTRIAN BRIDGE 

FOR THE 
TOWNSHIP OF VAN BUREN, MICHIGAN 

1. French Landing  am 
.The  major elements of t h e  dam a r e  t h e  sou th  e a r t h  d i k e ,  6-span m u l t i p l e  
a r c h  dam, .5 ish  l adder ,  south  s e c t o r  g a t e  w i t h  foo tb r idge  sp i l lway  and 
p ie r ;  ' main c o n t r o l  bui ld ing with.  two wicker g a t e s  and o p e r a t o r s ,  n o r t h  
s e c t o r  ga te  wi th  access  b r idge ,  sp i l lway  and p i e r ;  downstream t . a i l r a c e  . 
with  s t e e l  sheet  p i l i n g  and concre te  r e t a i n i n g  w a l l s ,  t a i l r a c e  concre te  
apron and n o r t h  e a r t h  d ike  with access  road. The inspec t ion  r e p o r t  of 
t h e  dam's inspec t ion  i n  May, 1977 forms a b a s i s  f o r  t h e  proposed reha- 
b i l i t a t i o n  work. The r e h a b i l i t a t i o n  work t o  t h e  dam may be  summarized' 
a s  follows: 

a. Repair and p a i n t  s e c t o r  ga tes .  
b. Repair and r e s t o r e  f i s h  ladder .  
c. Repair concre te  o f . s e c t o r  g a t e  sp i l lways .  
d. Repair e a r t h  d i k e  seepage. 
e. I n s t a l l  dra inage  f o r  f l a t  l ands  downstream'of a r c h  dam. 
f .  Repair c racks ,spal led  a r e a s  and l e a k s  of a r c h  dam. 
g. I n s t a l l  a r c h  dam energy d i s s i p a t a t o r s ,  s t i l l i n g  bas in  and chan- 

nel  t o  r i v e r .  
h. Repair c o n t r o l  bu i ld ing  s u p e r s t r u c t u r e  inc lud ing  s p a l l e d  con- 

c r e t e ,  brickwork, windows, r o o f ,  doors  and heat ing .  
i. ~ e f u r b i s h  l a k e  dra inage  con t ro l s .  
j. Refurbish and i n s t a l l  l a k e  l e v e l  and s e c t o r  g a t e  automatic con- 

t r o l s .  
k. Repair h a n d r a i l s  and covcr p l a t e s .  
1. I n s t a l l  fencing and s igns .  
m. Pave approach road. 3 

n. Miscellaneous minor i tems t o  improve opera t ion ,  s a f e t y  and 
i n t e g r i t y  of  t h e  dam. 

Pedes t r i an  ~ r i d ~ e  

The.major elements of  t h e  b r idge  a r e  a southwest approach road,  sou th  , 
multi-span concre te  a rch  br idge ,  c e n t r a l  steel t r u s s  br idge ,  nor th  mul- 
t i - span concre te  a r c h  br idge ,  n o r t h e a s t  approach r o a d , . f o u n d a t i o n  s h e e t  
piJbg.-and concre te  s lope  p ro tec t ion .  The proposed r e h a b i l i t a t i o n  work, 
based on a f i e l d  v i s i t  i n  August, 1978, may be summarized a s  fo l lows:  

a, Remove and r e p l a c e  s p a l l e d  concre te  of a rches  and b r idge  deck. 
b. Sandblast  and. pa in t '  s t e e l  t r u s s  br idge .  . 

c. Remove and r e p l a c e  southwest approach road inc lud ing  storm 
drainage.  
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. . d. Repair'northeast approach road including storm drainage.. 
e. Install expansion joints. 
f. Install bridge deck.drainage. 

g. Install pedestrian fencing along bridge. .. .... , ... : . . 
h. Provide fencing around bridge site. . ..... _ . .  . . . ' ,.. "-.. . . .. .,! : . ~ . . . .  .. 

' . .. .. . . , .  . . .. . . .  
' i. Repair concrete slope protection. 

j. Miscellaneous minor items t o  improve . . the safety and integrity 
of the bridge. . . . . . . 

. . 



Ayres. Lewis, Norris & May, Inc. 
Engineers. Architects . Planners 

3983 Research Park Drive 
kn Arbor. M i t i i n  48104 ' 

ITEM - 
. . 

September 1, 1978 

PRELIMINARY COST ESTIMATES 
FOR THE REHABILITATION 
OF FRENCH LANDING DAM' 
AND PEDESTRIAN BRIDGE 

FOR THE ' ' 

TOWNSHIP OF VAN BUREN, MICHIGAN 

ESTIMATED COSTS 

LABOR ' MATERIAL TOTAL 

1. Construction Costs 

a. French Landing Dam $146,500 $13?,500 $284,000 

b. Pedestrian Bridge $ 61,600 $ 58,400 $120,000 

Construction Cost Totals $208,100 $195,900 . $404,000 

2. Engineering 

3. Legal, Administration 
' and Contingencies $ 20,200 $ 20,200 $ 40,400 

Estimated Project Totals $280,900 $224,100 $505,000 

1. Engineering includes site survey, design, bridge inspection and evalu- 
ation, plan preparation, contract documents, advertising, bidding, award, 
construction contract administration, resident inspection, as-builts, and 
operation manual. 

' 2. Legal, administration and contingencies includes legal opinions, 
Township administration and supervision, advertisement publishing and con- 
struct,ion contingencies. . 
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STATE OF VICHIGAN 

/ 
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D i s t r i c t  14 ~ e a d ~ u a r ' t e r s  
2455 N. W i l l i ams  Lake Rd. 
Pont iac,  K i ch igan  48054 

October 16, 1978 

Mr. Richard K. C a r l i s l e ,  P.C..P. 
Ayres, Lewis, N o r r i s  & Kay, I n c .  
.3983 Research Park D r i v e  . 
Ann Arbor, Michigan 48104 

Dear M r .  C a r l i s l e ;  

Thank you f o r  reques t i ng  my comients on t h e  h y d r o e l e c t r i c e  proposa ls  
p o t e n t i a l  impact  i n  B e l l e v i l l e  Lake and t h e  Huron R i v e r  downstream. 

Enclosed. i s  my r e p o r t  on our  f i s h  r e c l a n a t i o n  p r o j e c t  on B e l l e v i l l e  Lake, 
y e t  t o  be f i n a l i z e d  and pub l ished by F i s h e r i e s  D i v i s i o n .  I t  e x p l a i n s  
t h a t  t h e  l a k e  (and r i v e r  below) have developed i n t o  exce l  l e n t  f i s h e r i e s ,  

• and i n  f a c t  t he  l a k e  ranks among t h e  t o p  f i v e  h e a v i e s t  f i shed  i n l a n d  l akes  
i n  Michigan. I!ore r e c e n t  surveys con t i nue  t o  '.i:ndicate "excel 1 e n t  w a l l  eye, 

. bass, c rapp ie ,  c a t f i s h ,  e t c .  growth and n a t u r a l  rep roduc t i on .  We have 
a l s o  stocked t i g e r  muskel lunge i n  t h e  p a s t  two yea rs  and expect  them t o  add 
t o  t h e  f i s h e r y  as we1 1. 

I am n o t  as concerned about "minor" water  l e v e l  f l u c t u a t i o n  i n  impoundments, 
as fo r  d ischarge l e v e l s  through the  dams. An occas iona l  few inches drop o r  
r i s e  i n  water  l e v e l s  has ' l i t t l e  i f  any e f f e c t  on f i s h e s ,  b u t  l a r g e  manipul -  
a t i o n s  ( a  f o o t  o r  more) cou ld  s t rand  and des t roy  f i s h  a d u l t s ,  young, o r  
t h e i r  eggs, e s p e c i a l l y  d u r i n g  t h e  spawning seas,ons. I ' m  su re  t h e r e  a r e  no 
p lans f o r  such d r a s t i c  adjustments a t  ~ l l e v i l l e .  

Below. a dam, and downr iver ,  f l o w  adjustments, such as a t  Ford Dam ( J o i n t  
Y p s i l a n t i  Recreat ion Organ iza t ion  E l e c t r i c a l  Generat ing Operat ion)  cat1 cause 
damage t o  t h e  f i s h e r y  resource.  R igh t  now ou r  coho salmon f i s h i n g  success 

. r i s e s  and f a l l s  w i t h  such adjustments. I t  appears t h a t  t h e  Ford Dam i s  
cl'osed ( t o  minor  f l o w  r a t e s )  f o r  severa l  days w h i l e  a "head" i s  b u i l t  up, 
then t h e  dam opened f o r  maximum power genera t i on  f o r  one t o  seve ra l  days, 
and c losed again.. Poor salmon a n g l i n g  and e r r a t i c  f a l l  runs  may be more 
a t t r i b u t a b l e  t o  t h a t  f a c t o r  than any th ing  e l se .  



Similarly,  spawning f i sh  such as walleyes can be affected by such unnatural- 
adjustments, where flows and temperatures can shock or destroy eggs and 
young, not t o  mention stranding them i n  the "dry". 

I a l so  wonder how the constant changes in r ive r  levels  and flow af fec ts  
fishermen and canoests , both 'physical l y  and aesthet i  cal ly.' 

I f  Bel levi l le  dam i s  operated fo r  hydroelectric generation s imi lar ly  t o  
I 

Ford Dam, 1 fear  greater  problems downstr?am. Rather I stronqly urqe 
you to  recommend a l te rna t ives  tha t  will  mai'ntai.n a much more constant 

. . (guaranteed) flow downstream in order t o .  mi t i  gate the probl ems t h a t  now 
ex i s t .  Hopefully we'l l  be able t o  do the same a t  F.ord Dam. 

A t  any r a t e  we need energy, and I am sure any power generated a t  dams 
such as Bel levi l le  will be i n  great  demand. Jus t  so the resources 
receive f a i r  treatment. 

.Don't hes i ta te  t o  contact me i f  you. need fur ther  assis tance.  

Sincerely , 

Ronald J .  S p i t l e r  
D i s t r i c t  Fisheries Biologist  

RJS: b r  
cc : Weaver 

Doy 1 e 



November 20, 1978 

Mr. John Schnandt, Plant Monagcr 
Master Craft Engineering 
3955 1-94 South Service Dr. 
6elleville, hdl 481 1 1 . . 

Dear Mr. Schnandt: 

We are contacting you regarding the possibility of purchasing inexpensive 
supplementary electricity from the French Landing Hydroelectric Plant. 

Our f i rm is currently working on two projects for the U. S. Deportment of Energy 
to  study the feasibility o i  usinq existiflo small dams to  ueneratc eiectricity and, 
thereby, t o  help meet the nation's energy needs. A 1977 study by the Corps of 
Engineers conclucied that the hydropower potentiol at existing small dams could 
produce lE0  billion kilotvott-hours of electricity per year, the equivalent oi 60 
large nuclear or thermal plants. 

One of the studies on which we are engaged focuses on the French Landing Cam on 
the iluron River, owned by Van Euren Township. This facil ity was constructed in 
the late 1920's and produced electricity until about 1967, when it rvas talten out of 
service and turned over t o  the Township. What we are studying for DOE is  whether 
tho drcistic increase in f u d  cozts in recent years, *;;it5 the attendant rise in the 
price of electricity, cost-effective to put this hydro plnnt back into service. 

This is why we are asking for your help. We ore trying to  determine what a 
potential customer, like yourself, would find advantageous or '  disadvantageous in 
regard to  buying the eIecPric power generated by the f~ydroelectric plant, as a 
supplement t o  your normal service frorr~ Detroit Edision Company. We would also 
like to obtain some Jnfornlation about your electric demand, to  determine what 
fraction of your total needs could be met.by the hydro plant. 

To help us begin to  answer these questions would you please take a minute to f i l l  
out the enclosed questionnaire. We have included a stomped envelope for mailing 
your response. If you have any thoughts or opinions on this matter which are not 
covered by the questionnaire, please feel free t o  write your comments in the 
margins or on a separate st~eet of paper. 

(continued on page 2) 
\ 
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Obviously, there is no commitment to you in returning this questionnaire. Although 
. 

we are asking you to identify yourself. This Is only because of the possible need for 
follow up contacts. 

Incidentally, i f  any of the questions cannot be readily answered, feel free to skip 
over them. 

Thanks very much for your cooperation on thlt matter. If yo" have any questions 
please give me o call. 

Sincerely, 
AYRES, LEWIS, NORRIS & MAY, INC. 

Donald W. Lystro, P.E. 
Project C,irector 



Ayres. Lewis. Norris & May, Inc. 
.Engineers . Architects . Planners 

3983 Research Park Drive 
Ann Arbor.Michigan 48104 . 

QUESTIONNAIRE 

I. Type of production activity carried on at your facility: 

2. Present source of your electric energy: 

3. utility rate agreement under which your electric energy is presently purchased: 

4. Present electric demand: 

a) average monthly consumption in kilowatt-hours: 

b) average monthly peak demand in kilowatts: 

5. What is your estimate of the amount of variation in the rate.of your electric 

usage over a day: 

a lot 1 1 1 1 / a l i t t le  

6 .  How many shifts of production does your facil ity operate each day, typically: 

7. By what fraction is your electric demand'reduced during times of the day 

when you are not in production, compared to times of the day when producing: 

8. Have you ever experienced an interruption o'f electric service during the 

last three years? 

If so, how long did is last? 



Questionnaire 
Page 2 

. , 

9. . If it were acceptable t o  you i.n all other respects, would you be willing to  

enter into an agreement to purchase electricity from the French Landing 

Hydro Plant as a supplement to  your normal electric, service? 

YES NO 

10. I f  the Hydro Plant were able Po meet - all of your electric service requirements, 

would you be willing to  enter into an agreement to purchase electricity 

from the plant as a sole source of power? YES NO . 

I I. What reduction in the cost of electric energy would be required to make 

either of the above arrangements an attractive proposition to you? 

12. If  it were acceptable to  you in all other respects, and i f  it contained adequate 

safeguards for your protection, what is the maximum period of time that 

you would consider contracting for electric service from the French Landing 
. . . ;.. 

Hydro Plant? 'Check one: 

\ 

month-to-month , one year , five years , ten 

years , twenty years 

13. What is your overall reaction to  the idea of recomrriissioning the French 

. . Lundiriy Hydro Plun.t? 

14. Name and address of organization? 

15. Name of individual completing questionrtuire? 

i 
\ 

THANK .YOU FOR YOUR ASSISTANCE. 

\ 
\ 



C'- '"oi t 
2000 Second Avenue 
Delro~t. Mich~gan 48226 
(313) 237-8000 ' January  11, 1979 

M r .  D. W. Lys t r a  
Ayres,  Lewis, Norr i s  and May, Inc .  
3983 Research Park Drive 
Ann Arbor,  Michigan 48104 

Dear M r .  Lys t ra :  

  hank you f o r  t h e  oppor tun i ty  t o  a s s i s t  i n  t h e  f e a s i b i l i t y  s tudy  
r ega rd ing  the  r e a c t i v a t i o n  of two h y d r o e l e c t r i c  s i t e s  on t h e  Huron 
R ive r .  

1 have included reviews of t h e  Pen insu l a r  Paper Company and t h e  French 
Landing s i t e s  po in t ing  out  p o s s i b l e  methods of a t tachment  t o  t h e  
Edison system, along with samples of how t h e  Edison . r a t e  s t r u c t u r e  
might i n f luence  t h e  economic a n a l y s i s .  I have not  included any v a l u e s  . 
f o r  t h e  c o s t  of c a p i t a l ,  maintenance,  l a b o r ,  t a x e s ,  d e p r e c i a t i o n ,  
e t c .  t h a t  a r e  so  v i t a l  i n  complet ing such an a n a l y s i s .  I n  a d d i t i o n ,  
o u r  a n a l y s i s  of t h e  hydro-generat ion -- assuming a  100% load  f a c t o r  -- 
may be o p t i m i s t i c .  Flood c o n t r o l ,  n a t u r a l  water flow v a r i a t i o n ,  
e t c .  may d i c t a t e  a  much more conse rva t ive  ou tput  p o t e n t i a l  from t h e  
dam. 

Should your f e a s i b i l i t y  s t u d i e s  i n d i c a t e  more d e t a i l e d  a n a l y s i s  would 
be  adv i sab l e ,  we w i l l  be a v a i l a b l e  t o .  p rovide  whatever a d d i t i o n a l  
a s s i s t a n c e  may be r equ i r ed .  

~ n d u a  t r i a l  Account E n g i n e e r  
Major Account Opera t ions  . 

9 3 6 / ~ ~ ~ / ~ 1 / 5  

enc losu re s  



PENINSULAR PAPER COMPANY 
Y p s i l a n t i ,  Michigan 

I. Proposed Method of E l e c t r i c a l  Connect ion t o  t h e  D e t r o i t  E d i s o n  
System 

P e n i n s u l a r  Paper is  p r e s e n t l y  s e r v i c e d  a t  4800 v o l t s  th rough  a n  
E d i s o n  owned main o i l  c u r c u i t  b r e a k e r  f e e d i n g  t h e  cus tomers  
4800 v o l t  hus. We s u g g e s t  t h a t  t h e  h y d r o e l e c t r i c  g e n e r a t i o n  be 
connec ted  t o  t h e  P e n i n s u l a r  4800 v o l t  bus through a  new 4800 v o l t  
b r e a k e r ,  and t h a t  t h e  e x i s t i n g  Edison  b r e a k e r  be r e p l a c e d  w i t h  an  
a d e q u a t e  customer owned b r e a k e r  h a v i n g  t h e  .necessa ry  r e l a y i n g .  

11. proposed D i s t r i b u t i o n  of G e n e r a t i o n  ~ n e r ~ y  

A l l  g e n e r a t e d  kwh w i l l  be a p p l i e d  t o  t h e  P e n i n s u l a r  4800 V bus 
downstream from t h e  Edison mete r ing .  When t h e  P e n i n s u l a r  l o a d  
e x c e e d s  t h e  g e n e r a t e d  e n e r g y ,  a l l  g e n e r a t e d  kwh w i l l  be absorbed 
w i t h i n  t h e  P e n i n s u l a r  P l a n t .  Should t h e  P e n i n s u l a r  l o a d  f a l l  
below t h e  g e n e r a t i o n  l e v e l ,  e x c e s s  g e n e r a t e d  kwh w i l l  be pumped 
back i n t o  t h e  E d i s o n  system. With t h . i s  p l a n ,  Edison would s e r v e  
P e n i n s u l a r  under t h e  t e rms  of our  C o n t r a c t  R ider  No. 3 -- Standby  
S e r v i c e .  

111. samples  o f  R a t e  A p p l i c a t i o n  

F i v e  l e v e l s  of g e n e r a t i o n  have been reviewed t o  demons t ra te  t h e  
i n t e r f a c e  hetween E d i s o n ' s  r a t e  s t r u c t u r e s  and t h e  P e n i n s u l a r  
1 oad : 

A. No G e n e r a t i o n  
B. 1-400 kW G e n e r a t i o n  Uni t  
C. 2-300 kW G e n e r a t i o n  U n i t s  
D. 2-400 kW Generat . ion U n i t s  
E. 2-400 kW @ 1 5 Z  l o a d  f a c t o r  

Genera ted 'Energy  

Capaci  t y-kW - 400 600 800 . 800 
Load Factor-% - 100 ' 100 . 100 75 
Genera ted  MWhIMo. (a> - 288 432 576 432' 
To peninsular-MWhlMo. 2 88 405 . 494 422 
To ~dison-Mwh/Mo. - 27 82 1 0  



2. Purchased Energy (b)  , .  

On-Peak B i l l i n g  Demand-kW 1,038. 63 8 438 238 638 ( c )  
Primary Maximum Demand-kW 1,088. 688 488 288 688 ( c )  
On-Peak M A ~ ~ / M O .  136 6 7 45 20 9 2 
Off-Peak MWh/Mo. 408 189 9 4 30 102 
T o t a l  MWh/Mo. 544 256 139 5 0 194 
Standby Capacity-kW - 400 300 40 0 400 

3. B i l l i n g  C a l c u l a t i o n s  

S e r v i c e  Charge 175 . 175 175 i 75 175 
On-Peak kW @ $5.80 6,020 '3,700 2;540 l., 380 3,700 
Max'. kW @ $1.50 1,632 1,032 . 732 432 1,032 
On-Peak kwh @ $0.02 2,720 1,340 . 900 400 .1,840 
Off-Peak kwh @ S0.017 6,936 3,213 1,598 850 1,734 
F u e l  Ad j. @ $ 0.003 1,632 768 41 7 150 582 

Standby kW @ $1.75 - 700 525 700 700 
$19,115 $10,928 $6,887 $4,087 $9,763 

kwh t o  Edison @ S0.01.Cr. - (270) (820) ' (100) 

N e t  To t a l  

NOTES : 

( a )  Peninsu la r  load e s t ima ted  t o  f a l l  below gene ra t i on  l e v e l s :  

(b )  Pen insu l a r  load  based .on  t h e  p a s t  twelve month's average  use a s  
shown i n  P l an  A. 

( c )  The on-peak and maximum demands w i l l  r e f l e c t  t h e  r e d u c t i o n  of 
gene ra t i on  c a p a c i t y  w i th  le'ss than  1002 l o a d  f a c t o r .  



FRENCH LANDING 
'Van Buren Township 

There a r e  two p roposa l s  t o  be cons idered .  .The  f i r s t - -w i th  a l l  kwh 
s o l d  t o  t h e  Edison Company--provides t h e  minimum i n  inves tment ,  
eng inee r ing ,  d i s t r i b u t i o n ,  and c o n s t r u c t i o n  problems, maintenance, 
o p e r a t i n g  and schedul ing  problems, e t c .  and appea r s  t o  be p r e f e r r e d .  

P r o ~ o s a l  No. 1 

The h y d r o e l e c t r i c  g e n e r a t o r s  opera ted  i n  p a r a l l e l  with Edison and a l l  
kWh so ld  t o  Edison @ 40 kV through an e x i s t i n g  p o s i t i o n  on the  Edison 
French Landing 40 kV Bus. B i l l i n g  f o r  kwh would be through an 
i n t e r c h a n g e  agreement between Van Buren Township and Edison @ an 
e s t i m a t e d  c o s t  o f :  

On-Peak - 20 Mills/kWh- 
0800 h r s  - 2200 h r s ,  Mon-Sat.. 

Off-Peak . -  12 Mills/kWh 
A l l  o t h e r  hours  

Under such an agreement Edison would n o t  be w i l l i n g  t o  p a y , a  demand 
cha rge  of any kind s i n c e  t h e  supply  of h y d r o e l e c t r i c  energy w i l l  
dependent up c o n d i t i o n s  o the r  than t h e  requirement 's  of Edison and w i l l  
n o t  be scheduled by Edison. Edison would accep t  h y d r q e l e c t r i c  energy,  
however, i n  any amount a t  any time. 

The h y d r o e l e c t r i c  f a c i l i t y  would be r e s p o n s i b l e  f o r  p rovid ing ,  
i n s t a l l i n g ,  and owning the  e l e c t r i c a l  equipment and f a c i l i t i e s  -- 
c a b l e ,  b r eake r s ,  r e l a y s ,  e t c .  -- r e q u i r e d  t o  connect i n t o  t he  Edison 
40kV bus. The h y d o e l e c t r i c  f a c i l i t y  would a l s o  be r e s p o n s i b l e  f o r  t h e  
fo l l owing  a d d i t i o n a l  c o s t s  r equ i r ed  on t h e  Edison system: 

a .  Meter ing $ 20,000 
b. Telemetry 15,000 
c . Programming 10,000' 

T o t a l  $ 45,000 

Proposa l  No. 2  

The h y d r o e l e c t r i c  g e n e r a t o r s  would f eed  a  new d i s t r i b u t i o n  
system--constrricted and' maintained by Van Buren Township--which would 
f eed  energy t o  s e v e r a l  customers  i n  t h e  v i c i n i t y .  The o p e r a t i n g  

. . d i f f i c u l t i e s  a s s o c i a t e d  both with p a r e l l e l  o p e r a t i o n  and wi th  
non-para l le l  throwever o p e r a t i o n  a t  each customer w i l l  r e q u i r e  
c o n s i d e r a b l e  coo rd ina t ion  i n  des ign  and ope ra t i on .  

The r a t e  a p p l i c a t i o n  would be similar t o  t h e  demonstrat ion i n  t h e  
Pen insu l a r  Paper s t u d y , '  but based on i n d i v i d u a l  customer c o n t r a c t  
c a p a c i t i e s . .  



Ayres, Lewis, Norris 81 May, Inc. 
Engineers . Architects . Planners 

3983 Research Park Drive 
Ann Arbor.Michigan 48104 . February 6 ,  1979 

MEMORANDUM 

TO : F i l e  66202, French Landing Hydro F e a s i b i l i t y  Study 

' FROM: Don Lys t r a ,  P.E. 

RE : Report of Meeting on 1/16/79 wi th  M r .  Ray Wil l iams,  Major 
Accounty Opera t ions ,  D e t r o i t  Edison Company 

M r .  W i 1 l i m . s  d e l i v e r e d  a  l e t t e r  from him d e t a i l i n g  t h e  a l t e r n a t i v e s  f o r  
s e l l i n g  power from t h e  h y d r o e l e c t r i c  p l a n t s  a t  French Landing and Penin- 
s u l a r  Paper Co. 

. . 

I 

M r .  Williams explained t h e  two a l t e r n a t i v e s  f o r  s a l e  of power a t  French 
Landing. The f i r s t  would involve  a  bulk  s a l e . t o  Edison v i a  an  in t e rchange  
agreement between t h e  Township and Edison. The purchase  r a t e  would be 

. based on t h e  h ighes t  incrementa l  ope ra t ing .  and f u e l  c o s t  f o r  a l t e r n a t i v e  
sources  of energy,  on a n  hour-by-hour b a s i s .  H e  expla ined  t h a t  t h e  on- , .,. 

peak and off-peak r a t e s  given i n  t h e  l e t t e r  a r e  averages  based on 1978 
o p e r a t i n g  d a t a .  I n  a c t u a l i t y ,  t h e  r a t e s  would range  above and below 
t h e s e  f i g u r e s ,  depending on t h e  incrementa l  c o s t  of energy a t  any g iven  
day and hour.  

I asked him whether i t  might be p e r m i s s i b l e  f o r  t h e  hydro p l a n t  t o  connect  
i n t o  t h e  secondary s i d e  oZ t h e  Edison s u b s t a t i o n  r a t h e r  t han  t h e  ,primary 
s i d e  ( a s  s t a t e d  i n  t h e  l e t t e r , )  s i n c e  t h i s  would be much l e s s  c o s t l y  and 
w~i i l i l  acCually u111vad t h e  mansformers  i n  t h e  s u b s t a t i o n ,  s i n c e  t h e  power 
would a l l  be consumed l o c a l l y  anyway. He agreed . t h a t  t h i s  might be poss i -  
b l e  and s a i d  he would check i n t o  i t .  

I. asked him i f  t h e  c o s t s  f o r  t e l eme t ry  and programming ($25,000) would 
r e a l l y  be necessary  s i n c e  DECo. was assuming t h a t  t h e  power from t h e  
hydro p l a n t  could not  be scheduled o r  c o n t r o l l e d  by them. M r .  Wil l iams 
s t a t e d  t h a t  perhaps they  would no t  be neces sa ry  and could be checked . . 
fur th 'e r  a t  a  l a t e r  d a t e .  
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The second a l t e r n a t i v e  f o r  s a l e  of power would ' involve  s e r v i c e  t o  one o r  
more e l e c t r i c  consumers i n  t h e  v i c i n i t y  of t h e  dam, e i t h e r  i n  p a r a l l e l  
wi th  t h e  Edison s e n r i c e ,  o r  a s  a  non-pa ra l l e l  i s o l a t e d  ope ra t ion .  The 
c o n t r i b u t i o n  from t h e  hydro p l a n t  would e s s e n t i a l l y  o f f s e t  whatever power 
would o therwise  be purchased from Edison a t  whatever r a t e  t h e  customer 
w a s  purchasing i t  s u b j e c t  t o  t h e  stand-by su rcha rge  (Rider  3 ) .  

M r .  'Williams s t a t e d  t h a t  D e t r o i t  Edison does have a  f r a n c h i s e  t o  o p e r a t e  
i n  Van Buren Township. Th i s  f r a n c h i s e  would p r o h i b i t  ano the r  u t i l i t y  
from s e l l i n g  power i n  t h e  a r e a ,  however, i t  would no t  prevent  a  p u b l i c  
a u t h o r i t y ,  such a s  t h e  Township, from under tak ing  such a  ven tu re .  

M r .  Williams s t a t e d  t h a t  t h e  1973 agreement which t r a n s f e r r e d  ownership of 
. t h e  dam from D e t r o i t  Edison t o  t h e  Township included a  p rov i s ion  t h a t  t h e  
Township could not  u se  t h e  s i t e  t o  gene ra t e  e l e c t r i c i t y ,  but  t h a t  D e t r o i t  
Edison could waive t h a t  p r o v i s i o n  i n  vi,ew of t h e  energy. sho r t age  which has  
developed s i n c e  t h a t  t ime.  

. . .  

Donald W. L y s t r a ,  P .  E .  



Ayres, Lewis, Norris & May. Inc. ' 
Engineers . ~rchitects . Planners 

3983 Research Park Drive 
Ann Arbor. Michigan 48104 , February 6, 1979 

MEMORANDUM 

TO: F i l e  66202, French Landing Hydro F e a s i b i l i t y  S t u d i e s  

FROM: Don L y s t r a ,  P. E. 

DATE: August 2,  1978 

RE: Report of Telephone Conversat ion on 8 /2 /78  w i t h  M r .  MacGregor, 
Engineering Div i s ion ,  Michigan P u b l i c  Se rv i ce  Commission 

. . 

I descr ibed  t h e  hydro f e a s i b i l i t y  s t u d i e s  we were engaged i n  and asked, M r .  
MacGregor whether M.P.S.C. would be involved w i t h  c o n t r o l l i n g  r a t e s  on 
power purchase agreements.  

M r .  MacGregor s a i d  t h a t  MPSC is s o l e l y  concerned wi th  p r i v a t e l y  owned 
f a c i l i t i e s  t h a t  s e l l  t o  t h e  pub l i c .  

Any , a )  munic ipa l ly  owned f a c i l i t y ,  b) p r i v a t e  f a c i l i t y  u s ing  power 
i t s e l f ,  o r  c )  p r i v a t e  f a c i l i t y  s e l l i n g  t o  ano the r  u t i l i t y ,  would come 
under F.E.R.C. r e g u l a t i o n ,  a t  Fede ra l  l e v e l .  

I .descr ibed  t h e  s i t e s  we were s tudy ing  'and t h e  power market ing a l t e r n a t i v e s  
we faced and he s a i d  t h a t  MPSC would no t  be involved i n  r e g u l a t i n g  any of 
them. 

Donald W. L y s t r a ,  P. E. 



Ayres, Lewis. Norris & May, Inc 
Enyineers . Architects . Planners 

3983 Research Park Drive 
Ann Arbor. Michigan 48104 . February 6 ,  1979 

MEMORANDUM 

TO: F i l e  66202, French Landing Hydro F e a s i b i l i t y  Study 

FROM: Don Lys t r a  

DATE: August 31, 1978 

RE: R e p o r t o f  T e l e p h o n e ~ o n v e r s a t i o n ' o n 8 / 3 1 / 7 8 w i t h M r .  D .  K. Fa lk ,  
Head of Bulk power Transac t ions  Department, 
D e t r o i t  Edison Company 

(Note: I was d i r e c t e d  t o  speak w i t h  M r .  F a l k  by ~ r .  Atkinson of t h e  
E l e c t r i c  Systems Department) 

I informed M r .  Fa lk  of  t h e  work w e  were doing  on t h e  hydro f e a s i b i l i t y  
s t u d i e s  and ou r  i n t e r e s t  i n  de te rmining  what kind of a power purchase  
agreement could be worked o u t  between t h e  owners 'and D e t r o i t  Edison 
Company. 

M r .  Fa lk  s a i d  t h a t  he had r e c e n t l y  g iven  a s i m i l a r  q u o t a t i o n  (on pur- 
chas ing  power from a smal l  s u p p l i e r )  t o  t h e  C i t y  of D e t r o i t  f o r  power 
obta ined  from s o l i d  waste  i n c i n e r a t i o n .  

He s a i d  t h a t  DECo. had . s eve ra l  such arrangements  i n  e f f e c t .  Usual ly  , they 
are c h a r a c t e r i z e d  by DECo. having no c o n t r o l  over  t h e  d e l i v e r y  of power 
i n t o  t h i e r  system; they  j u s t  absorb  i t  when and i f  a v a i l a b l e ,  and i n  
whatever amount a v a i l a b l e .  

The Un ive r s i t y  of Michigan, f o r  example, s e l l s . w a s t e . h e a d  from t u r b i n e s  
i n  t h e i r  power p l a n t  on an  unscheduled b a s i s .  The payment i s  t h e i r  c o s t  
plus 10 percent 86 t h e  c o s t  of energy from a l a r g e  c o a l  , b u r i ~ i a g  p l a~ lL ,  
whichever i s  h igher .  Right  now t h i s  comes ou t  t o  about  10 t o  11 m i l l s  
per  kwhr. Most is  d e l i v e r e d  of fpeak .  I f  i t  were p o s s i b l e  t o  i d e n t i f y  
some a s  onpeak, t hen  they  could suppor t  a .  h ighe r  payment. DECo. would be 
w i l l i n g  t o  pay h ighe r  f o r . p e a k  power. Right  now, the.minimum c o s t  i s  
about 11 m i l l s  p e r  hwhr; t h e  average  h i g h e s t  c o s t  would be about  25 m i l l s  
pe r  kwhr; so  t h e  -average c o s t  of onpeak power would probably be somewhere 
betwcsn , e 
I inqu i r ed  whether 'a c a p a c i t y  charge  could  be a p p l i e d  i f  i t  were p o s s i b l e  
t o  guarantee  a c e r t a i n  amount of f i r m  product ion .  ~ r .  Falk  s a i d  . t ha t  t h e  

' c a p a c i t y  charge  between Consumers Power Co. and ~ e t r o i t '  Edison Co. r i g h t  
now i s  45~/kw/week and between a n  Indiana  u t i l i t y  and D e t r o i t  Edison i s  
60~/kw/week. He s a i d  t h a t  we could assume t h e , h i g h e r  f i g u r e  would app ly  - 
t hey  were headed i n  t h a t  d i r e c t i o n  w i t h  Consumers anyway. 
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I asked M r .  Fa lk  who we could t a l k  t o  a b 0 u t . a  j o i n t  s e r v i c e  between 
~ e t r o i t  Edison and t h e  hydro p l a n t  and he  sugges ted  I t a l k  t o  M r .  
B i l l  Hodeman, Marketing, t e lephone  number 237-7770. 

Donald W. L y s t r a ,  P. E.  



THE DETROIT EDISON CPMPASY 
M.P.S.C. So. 4 Sixth Revised Sheet No. W 

PRI3IARY SUPPLY RATE 

AVAILABILITY O F  SERVICE: Available to customers desiring service at primary voltage who 
contract for a specified capacity o f  not less than 50 kibwatts at a single location. 

HOURS OF SERVICE: 24 hours. subject to interruption b r  agreement or by advance notice. 

CURREST, PHASE AND VOLTAGE: Alternating curEnt. three-phase. nominally at 4.800. 
13.200. 24.000. 41 370 or 1!0.000 at the option o f  the Company. 

CONTRACT CAPACITY: Customers shall contract for a specified capacity i n  kilowatts suflicient 
t o  meet normal maximum sequiremenls but not less t u n  50 kilowatts. The Company under- 
takes to provide the necessary facilities for a supply o f  ~lectr ic power from its primary distribu- 
tion system at the contract zapacity. Any single reading o f  the demand meter in any month that 
ercecds the con t r x l  capacity then i n  eflec! shall becone the new conlract capacity. 

R A T E  PER h1ONTH: 

Service Charge: 
5175.00 p r  customer per month 

Demand Charges: 
$5.80 per kW for on-peak billing dcmand. plus: 
For primary service (Iessdhan 24 kV). 51.50 per k W  of maximum demand 
For service at subtransmission vollage level (24 l o  41.6 kV) S.80 per k W  of  maximum de- 

mand. 
For service at transmission vollage level (I20 k V  and above) 5.30 per kW o f  m i m u m  d c  

mand. 

DEFINITION OF CUSTOMER VOLTAGE LEVEL;: See S7hedule D e s i g ~ t i o n  8-41. 

(Continued on  next sheet) 
4. 

The maximum demand shall be the highest 30-minute drmand created during the previous 12 
billing months. including the current month but not less than Jm o f  contract capacity. 

Energy Charge: 
2 . 0 ~  per k\Yh for all ompeak k\Vh 
1.74 per k w h  for all ON-peak kWh 

FUEL ADJCSTJIEST AND PLIRCHASED POWER ADJUSTLIENT: The Energy charge i n  the 
above rate is subject to the provisions o f  Schedule Designation 8-4.6. 

.LATE PAY.\IEST CHARGE: See Schedule Designation B-2.K). 

EhERGESCY LOAD hl.rSAGE.WEhT DISCOUNT: (Available for loads o f  500 k W  or more) 
A credit o f  S.20 per kW of on-peak monthly billing demand shall be applied to any customer 

who contracts in wriiing to permit the Company l o  curni l  his entire load during a perivd o f  
&on-term power em:rgcncy as a means of emergency load management. 

THE DETROIT EDISON COMPANY 
M.P.S.C. No. 8 

- PRIMARY SUPPLY RATE 

Second Revised S k e r  No. We 

MONTHLY ON-PEAK BILLING DEMAND: n e  monthly on.peak billing demand shall k the aver- 
age of the 4 weekly highest 30-minute integrated readings o f  the dcmand meter during Ihc 
on-peak hours of the billing period. I n  no event wi l l  the monthly on-peak billing demand k kss  

' 
t h ~ n  65% of the highest monthly on-peak billing dcmand during the calendar months o f  June. 

. 

July. August. September, and October of the preceding eleven calendar months, nor less than 
50 kilowatts. 

I hllNIX1UhI CHARGE: Service Charge plus the demand charges. 

SCHEDU1.E OF ON-PEAK HOURS: Sce Schedule Designation 8-4.4. 

POWER FACTOR CLAUSE: The rates and charges undcr this tariff are bared on the crutomCr main- 
taining a power factor of not less than 85% lagging. Pou,cr factor less than 70% will not be per- 
mitted and the customer will be required to install at his own expense such corrective equipment 
as may be necessary to improve power factor. A penalty will be applied to the total amount o f  
the monthly billing for electric energy for poxer factor below 85% lagging in accordance with fhc 
table in Power Factor Dctcrmination. Schcdulc Designation B-4.5. 

SPECIAL TER3IS AND COSDITIONS: The contract capacity howevcr established shall not be 
dccrearcd during the term of the contract and subsequent .renewal periods as long as service 
rcquircd unlcss thcre is a specific reduction in connected load. 

Curtorncr owncd equiprncnt.must be operated so that voltage fluctuations on the prim- distri- 
bution r!\tcrn of the Company shall not cxcecd permissible limiu. 

Custoncrs will be pcmitted to transfer from this rate to a secondary commercial rate. provided 
thcy can meet the availabilit);requircments, i f  the load characteristic changer suificiently SO that.the 
custoncr would bcncfit by the change for th: forcrccablc future even ~hough metering -as con- 
tinucd at primary voltage. Frequent changer. however, from one ratc to another for a period IcS 
than one full !.car will not be pcrmittcd in accordance with Rule B.Z.J--Choicc of Rater. 

For example. during the pcricd that a building is undcr construcrion primary scmice may be 
supplied and mctcrcd at primary voltage and billcd on a secondary ratc uhilc the building is under 
the jurisdiction of the contractor. 

Also, for ihe convcnicncc of the utility. servicc to a large whoa1 complex or a high rise building 
. I .  where, as a mattcr of de3ign. primary voltage is furnished with Company owncd transformeo at 

remote locations led by customer owncd primary cables. the account c:n be billed on a secondaw 
rate though metered at one central primary voltage location at or near the termination of the utility 
owned cables. 

CONTRACT TERhl: The term is two yean. extending thereafter from month to month until urminaud . 
by mutual consent or on lwclve months written notice by either party. which may be given at any 
time after the end of the first year. Where special services arc required. the u r m  will k as s p c i b l  
i n  the applicable ConlrM rider. 



M E  D€fROIT EDISON CO,MPANY 
M.P.S.C. No. 8 Four(b Revised Sheet No. W.1 

LARGE PRIMARY SUPPLY RATE 

A.VAILABILITY OF SERVICE: Available to customers desiring service at sub-iransmission voltage 
r h o  contract for a specified capacity of not less than 10.000 tilowatts at a single location. 

.HOURS OF SERVICE: 24 houn. subject to intemption by agreement or  by advance notice. ' 

(XJRREHT, PHASE AND VOLTAGE: Alternating current, three-phase. nominally at 24000. 
41.570 or 120.000 volt; at the option o f the Company. 

CO\TRACT' CAPACITY: Customers shall contract for a specified capacity in kilowatts sufficient to 
meet normal maximum requirements but not less than 10.000 kilowatts. The Company undertakes 

- to provide the necessary facilities for a supply of electric power from itssubtransmisrion system at . the contract capacity. Any single reading of the demand neter in any month that exceeds the 
contract capacity then in effect shall become the new contract capacity. 

RATE PER JIOSTH: 
Sewice Charge: 

52,500.00 per customer per month 

Demand Charges: 
$5.55 per kW of  on-peak billing demand. plus: 
5.60 per k\\' o f  maximum demand for service at subtnr.smission levels. 
$2.' per k W  of  maximum demand for service at transmission levels. 

The'maximum demand shall be the highest hourly dtmand created during the previous 
12 billing months. including the current month, but not less than SWo of conlract Capacity. 

Energy Charges: 
1.9.'~ per k w h  for all k w h  used during the on-peak perrod. 

' 1.65e per k\Yh for all kWh used during the off-peak pchiod. 

FUEL ADlLSTMEhT AAD PURCHASED PO\VER ADJUSTMENT: The Energy Charge i n  the' 
above rate is subject tc the provisions of Schedule Designatim 94.6. 

METERLXG ADJUSTMEhT For loads metered at less than 24.000 volts. all measured kilowatts 
and kilowatthours shall be increased by I%. 

LATE PAYMEhT CHARGE: See Schedule Designation 6-2.10. 

EMERGENCY LOAD blANAGEhlENT DISCOUNT: A credit of S.20 per k W  of  on-peak monthly 
billing demand shall tc applied tu any customer who conlracts i n  writing to permit the C O ~  
pany to c u d  his.enlire load during a period o f  short term power emergency 8.3 a m e n u  of 
emergency load mm;yemenl. 

D E F M m O N  OF CUSfObaR VOLTAGE LEVEL: See ScbeCule Designation-B4.7. 

(Continued on next sheet:. 
, , . . . .  
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THE DETROIT EDISON COMPANY 
M.P.S.C. No. 8 . Second Revised Shect No. W.Ia 

LARGE PRIMARY SUPPLY R A T U o n t i n u e d  

MONTHLY ONPEAK BlLL lSG DEMAND: The monthly on-peak billing demand shall k the high- 
est hourly integrated reading o f  the demand meter during the on-pak houn o f  the billing 
period. I n  nu event will the monthly on-peak billing demand be less than 6 5 4  o f  the highest 
monthly on-peak hilling demand during the calendar months o f  June, July. August. September 
and October of the preceding eleven calendar months. nor less than 10.000 kilowatts. 

MINlX1Uhl CHARGE: Service charge plus the demand charges. 

. SCHEDULE OF ONePEAK HOURS: See Schedule Designation 9-4.4. 

POWER FACTOR CIAUSE: The rates and charges under this tariff are based an the customer main- . 
taining a pou,er factor of not less than 85% lagging. Power factor less than 7 0 5  %.ill not be per- 
mitted and the customer will be required to install at his own expense such corrective equipment 
as may be necess:try to improve p w c r  factor. A penalty will be applied to the total amount o f  rhe 
monthly billing for elcctric energy for p w e r  Factor below 85% lagging i n  accordance with the table 
in Power Factor Dctermination, Schcdulc Designation 94.5. 

SPECIAL TER.\IS ASD COSDITIOSS: The contract c~pacity however es~blished shall not be 
Jccreascd during the term of the contract and subsequent renewal periods as long as service is 
required unless there is a specific reduction in connected load. 

Cu<tomer owned equipment must be operaled so that voltage fluctuations on the subtrmsmission 
system of thc Company shall not exceed permissible limits. 

The customer must own and maintain ;ill facilities specified .by the Company to receive 
power delivered at the Company's option from its system nominally at.24.000. 41.570 o r  
120,000 volts. 

. . 
CONTRACT TERM: The termis two years, extending thereafter from month to month until terminated 

by mutual consent or on twelve months writun nolice by either party, which may be given at any 
time after the end of the first year. Where special services are r e q u i d  the term will k as specidcd 
i n  the applicable contract rider. 



: THE DETROIT EDISON COMPANY 
! M.P.S.C. No. 8 Sixth Revivd  Sheet No. D3 

. , GENERAL SERVICE RATE 

i AVAILABILI'TY O F  SERVICE: Available to customen desiring service for any purpcse. except that 
this rate is not nvnilahlc for service in conjunction with the Large General Service Rate, nor to 
installations havinr a demand of over IOOO kilowatu, including applicable ridcn. not taking sew'= 
on this rn!c prior to August 19. 1972. 

The IOOO kilowatt limitation may be waived for the followingc~us: 

I, I. For temporary installations where the customer pays the "in and out" chargo. 
2. For Primary Supply installations during constmction while the building is under jurisdic- 

tion of the contractor. 

Standby s~rvicc not available under this rate. 

, HOURS OF SERVICE: 24 houm 

: CURRENT, YllASE ASD VOLTAGE: Alternating cumnl .  sinde-phase, nominally at 12M40 volls. 
three-wire; or thrcc phase four-wire. Y connected at 208Y1120 volts; o r  under certain condi- 
tions three phase four-wire. Y connected at 408Y1277 volts. 

In certain city Jistr ict~.  alternating c u m n t  is supplied from a Y connected secondary net- 
work from which I2O;?RR \.olt. ~hrec-wirt  or 208Y1120 volt. lhrce phase lour-wire service may 
be taken. 

RATE PKK 3IONTII: 

Service Charge: 
55.45 pcr custrmcr per month. plus 

Energy Charge: 
5.050 pcr k\Vh for all kwh 

, FUEL ADJUSTh1F.N.T AND PURCI4ASED POWER AIUUSTMEM: The Energy Cham in Ihe 
above r;itc is subject to the provisions of Schedule Dcsignation 84.6. 

I LATE P A Y ~ I E N T  CIIARGE: See Schedule Designation B-2.10. 

. MINlhlUhl CIIARGE: 55.45 per month 
i 

. LAhlP SUPPLY: See Schedule Designation B-3.5. 

a ' CONY'RACL: TERhl: Open order, terminable on three days written notice by either party. Whve 
special services arc required, or where the invtsvnent to serve is out of proportion to Ihc revenue 
derived therefrom. the term will be ar specified in the applicab1econuac.t rider. 

WATER HEATING SERVICE: Watcr heating service u available on an optional batik W K ~ U ~ C  . ' 

' Designation No. DS. ' 



THE DETROIT WISON COMPANY 
MPSC No. 8 

. $I STANDARD COXIRACT RIDER NO. 3 ' 

STANDBY O R  PARTIAL SERVICE 

AIPUCABLE TO: 

LUG ~ c n i r a l  Sewice Ratc r ~chcdul; h ignat ion D4 . 
Pri- Supply Rate , Smedulc h ignat ion D6 
L a r s  Primary Supply Ratc Smcdulc Designation 06.1 
Bulk Power Supply Ratc S&cdulc Designation D7 

Cuttonnn having anothcr source of power for thcir cntirc load. or an:, pall Iherepf, and desiring 
aandb) xwicc must bkc xwicc on one ef thc ~pplicablc filcd wter listcd above. Parallcl o p c r a l i ~  
d p r i v & u  clecvic gcnration u not pe rm i ld  cxccpt by written permission of the Company. 
' 

~ d w t o m c n  dcsiring partial service with will be scparatcly 'mctcrcd and noc served by another . . 
mnx of  poucr. thc x n i c c  cha:gcr set bnh &low shall not apply m d  K N ~ C  will be supplied . 

' , 

at any applicable filcd rate. 

STAXDBY SERVICE-Whcrc che cutomer gcncratcs all or any pan of hir total rcquircmcnu. standby 
wrvicc will be providcd for all or any pan ofthc load wrvcd by thc cr~tomcr's gcnerator or prime 
movcr. Cusrnmcn purchasing thcir cn~irc cncrgy rcquircmcntr from I tc  Company with gcncralon 
or prime movcn installed for use only in cmcrgcncy will not be conridcred.as caking standby 
w nia . 

PARTIAL SERVICF-NIIC~~ chc mslomer gcncratcs a pan of his total.~.quiremcnrr, panial sewia 
will be providcd for the pan of thc load ~.ermancntly conncctcd to thcCompany'r scwicc whcrt i t  
b not ?ouiblc to connect such load to rhc customer's gcnerator or primc movcr. 

mA%DBY CAPACITY-The standby capazity i n  k i l ow~t t i  shall + initially cstablishcd by mucurl 
. rgrccnent for clccvical capaciy sufficicnl l o  mcct thc maximun~ sts~dby rcquircmcnb which the 

Company is cxpcctcd to supply. l'hc rating in kilowatts of thc largcst ,gcncrator or primc movcr in 
wrvicc will be considcrcd in csublirhing thc amount of standby cdpacrty rcquircd. \Vhcncvcr the 
standby capacity so csoblirhcd is excccCrd by thc crcation of a pcaer actual maximum demand. 
excluding firm load regularly surplicd b) thc Company, thcn such greater dcmand become thc new 
standby capacity. 

THE DETROIT EDISON COMPANY 
M.P.S.C. No. 8 

STASDARD COXTRACT RIDER SO. 3 
STANDBY OR PARTIAL SERVICE-- -Gndnd 

LATE PAYMENT Cl1ARGE: See Schcdulc b igna t ion  B-2.10. 

MINI%IUSI C l l A R C L T h c  scwicc charge as above in addition to the minimum charge for any ekaric 
scwicc takcn on thc ppplicablc filcd ratc. 

COSTRACT TERM-Thc cuslomcr may takc scrvicc at any applicable filcd rate listed above but vill 
k rcquircd to pay thc scrvicc chargc for standby scrvicc in addition tothc chzrgcs for clectric %mice 
takcn undcr the ratc schedule. This ratc is m;tdc cffcctivc by a ridcr modifying chc cmum form 
prcrcrikd for one of the applicnh:~ filed ratcs listcd ~bovc. Thc conlraa terms as to service c h g e  
is for a five-year pcrind cxtcnding thcrcafter from monlh to'month until tcrminatcd by mucud 
conscnl or hy thiny days writtcn noticc by cithcr pany. No customcr shall k pcrmittcd to c f i m  a 
rcductinn in the standby capacity ;o cr~ablishcd by rcqucrling a new contract for Ihe wme service 
unless lhcrc has k c n  a bona fidc rcduclion in connected load 

SPECIAL TERMS AND COSDITIOSS: Whcnevcr the Company supplies thc cuuomm' coul 
rcquircmcntr because their gcncr~tion is innpcrativc. the billing demand for that monh m tk 
rcgular rate will be crcludcd from lhc calculation uxd to aunplu vlbvqucnl billing dcmrrdr 
undcr thc rwhct provision 

R A l E - A t  the primary nu. a xrvice charge of Sl.15 p r  month per kilowatt d rundby capacity ia 
ddj@n u, lhc charges for ckcuic xwicc cakcn undcr rhc ratc xhcdulc. - 

At the s c a d q  rate, r semire charge of S2.W per month per kilowatt d sundby capecity in 
ddition So tk chrgcr for ekcfrk x n i c c  ukcn undcr the raw achcdrle. 
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' i  

RULES AND RECULATlOXS-Continued 

' ' B4.4 SCHEDULE OF OK-PEAK HOURS: 
. . 

. For Large Gcncral Service Rate-W; 
 prima^ Supply Rate-D6: 
Large Primary Supply Rate-D6.l; 
Bulk Power Supply Ratc-D7; 

1 :. . . lntcrmptihlc Supply Ratc-D8; 

: .  Primary Pumping Rate-€4; 

On-peak hours are those hours between IIM) houn and 1900 h o u n  each day. Monday 
. .. through Friday. l e g ~ l  holidays excluded. 

The following will be considered legal holidays lor the purpow of applying this schedule: 
' , 8' New Year's Day. Good Friday. Xlrmorial Day. lndcpcndcncc Day. Labor Day, Thanksgiving 

. . Day. Christmas Day. "hlonday" holidays, whcrc lcgally recognized, will k r s o g n i z d  in 
place of thc "traditional" holidays. 

For Primary Pumping Rate E-4 and Largc Gcncral Servicc Rate D4. the billing demand 
. . shall bc thc highcsl daily demand rcckoncd as follows: To the highest 3Dminute intcgraicd 
! . . . rcnding of the demand mctcr occurring in cach day during thc on-peak hours shall be 

. . addcd onc-third of the amount by which it is excccded by the highest single demand 
occurring during thc om-peak hours on the same calendar day. 

Schedule of on-peak houm also applies to on-peak and ON-peak kwh charm. 

(Continued on next sheet) 



- OUR. 116th ANNIVERSARY YEAR - 

CABLE ADDRESS 
'LEFFEL SPRINGFIELD OHIO' 

• TELEPHONE 323- 643 1 

M A N U F A C T U R E R S  O F  

AREA CODE 5 1 3  45501 

ALLCONTRACTS AWOAGRCEMCWTSARE COWIINGCUTUPCU STRlNES.ACCIDENTS OR OTHER CAUSES BETUNDOURCONTROL.AN0 SUBJECTTOAPPRWALATTHE HOME ~ ~ ? ~ C ~ A T S P R ! U O C I C ~ O M I O .  
ALL PUOTATIONS C.O.B. TACTOWY.SPR~NG~~ELD.OHIO. UNLESS OTnERWlSE 6TATED.ANOARE FOR PROMPT ACCEPTANCE OWLY 

ALLRIONTS RESEWEOTO CORHEETCRRORS W QVOTATlOtlS OR ANY OTl4ER W T T E R  HEREIN.  

October 18, 1978 

. . .  
~ ~ r e s ,  . Levris Morris & 11hy I n c  . 
En i n e e r s  - Arch i t ec t s  - ~ i s n n e r s  
39& Research P z r k  Drive 
Ann Arbor, IGchigan 48104 

At tent ion:  Nr .  Donald Lys t ra ,  PE 
Sub jec t :  L e f f e l  W78-2332 

Dear l5r. Lystra:  

Refer r ing  t o  your le t ter  of September 1 2  and a l s o  r e f e r r i n g  t o  I'4r. 
G r o f f T s  l e t t e r  o f  September 19. W e  very much r e g r e t  t h e  de lay  i n  

0 r ep ly ing  t o  your l e t t e r ,  however, t h i s  has  been due t o  a consid- 
e r a b l e  amount of work i n -  our  Engineering Department., 

We no te  from your l e t t e r  of September 1 2  t h a t  ou a r e  i n t e r e s t e d .  
i n  two ( 2 )  300 k?"l u n i t s  f o r  S i t e  iil and two (2  750 Kl? u n i t s  f o r  
S i t e  82, 

T 
With your l e t t e r  you s e n t  us  a d d i t i o n a l  informat ion  on S i t e  #1. 
We note  t h a t  t h e  average head a t  t h i s  s i t e  i s  13 '  and f o r  S i t e  $2 
t h e  average head i s  32'.  

We note  t h a t  you a r e  i n t e r e s t e d  i n  v e r t i c a l  p r o p e l l e r  t y p e  t u r b i n e  
u n i t s  and we w i l l  be g l a d  t o  f u r n i s h  turlxfines t h a t  would meet wi th  
your requirements,  

With t h e  a d d i t i o n a l  informat ion  t h a t  you s e n t  t o  u s ,  you a l s o  s e n t  
drawings f o r  S i t e  g l  and S i t e  if;?. 

+ ' SITE #1. 

For t h i s  s i t e ,  we no te  two u n i t s  w i l l  be  r e q u i r e d  each having a 
r a t i n g  of 300 M which means t h a t  t h e  t u r b i n e  ou tpu t  must be 450 HP. 

We can f u r n i s h  v e r t i c a l  p r o p e l l e r .  t y p e  t u r b i n e s  i n s t a l l e d  in.  an. open 
flume s e t t i n g  s i m i l a r ' t o  t h a t  shown on t h e  drawings t h a t  y o u - s e n t  
US b. 



Ayres, ~ e w i s , '  Norr is ,  & May, Inc. ' -2- W8-2332 

We a r e ,  herewith,  enc los ing  B u l l e t i n  A-45. P lease  r e f e r  t o  t h e  
page ' r e f e r r i n g  t o  v e r t i c a l  p r o p e l l e r  i n s t a l l e d  i n  a n  open flume 
s e t t i n g .  

8 .  The performance of t h i s  v e r t i c a l  p r o p e l l e r  t u r b i n e  w i l l  be  as f o l -  
lows when opera t ing  a t  a speed of 161, RPliunder a n e t  e f f e c t i v e  
head of  13'. 

. -% 

164 RPbi 13' Net Head 
$ Load Hors epovier Exp. E f f i c i e n c y  CFS : 
1.00 450 3 5 5 .  . . - . .  

95 427.5 E:: 3 22 
90 405 89.2 . . 308 
80 360 86.0 284 
70 3 15 81.8 261 
60 270 77.2 237 
50 225 71.8 212 

. . . . . ' . .  . . , . . . , .  

The maximum runaway speed would be 328 RP1.i. 

The t o t a l  t h r u s t ,  based on t h e  t u r b i n e  equipment, w i l l  be 26,000 
pounds, inc ludes  t h e  weight of t h e  t u r b i n e  runner  and s h a f t  
a s  w e l l  as t h e  hydraul ic  t h r u s t  s e t u p  by t h e  t t rb inexunner ,  

The governor e f f o r t  t o  opera te  t h e  t u r b i n e  g a t e s  would b e  approx- 
imate ly  5,000 FT LB. 

We would f u r n i s h  a Woodward governor which would be connected by 
means of l e v e r s  and l i n k s  t o  t h e  t u r b i n e  g a t e  s h a f t .  

The u n i t  would be  fu rn i shed  with e i t h e r  a v e r t i c a l  c o n i c a l  p l a t e  
s t e e l  d r a f t  o r  i f  an elbow t y p e  of a d r a f t  t u b e  would be r e q u i r e d ,  
we could des ign  t h e  t u b e  and t h i s  tube  would be made of conci-ete. 
Ve would f u r n i s h  a s h o r t  d r a f t  t u b e  l i n e r  and extending i r l t u  'the 
concre te  elbow d r a f t  tube ,  

The runner  would be made of  semi-s tee l  and t h e  runner  would be fu rn -  
i shed  wi th  six blades.  

The ti-whine would be fu rn i shed  wi th  submerged t y  e g a t e  mechanism K a n d ' t h i s  mechanism would be connected by means o l e v e r s  and l i n k s  
t o  t h e  t u r b i n e  g a t e  s h a f t  which would extend above t h e  g e n e r a t o r  
f l o o r  f o r  connection t o  governing equipment, 

For t h i s  complete t u r b i n e  without  generabor o r  governing  equipment, 
p r i c e  approximately: . . 

P r i c e  - - - - - - - - - - - - $92,000.00 f.0.b. f a c t o r y  
. S p r i n g f i e l d ,  Ohio 

Gross sh ipping  weight - - - - .29,000 pounds 



Ayres, Lewis,  I tor r i s ,  &'>ky, Into . -3- w'78-2332 

'If. a Woodward governor would be  f u r n i s h e d ,  t h e  des ign  would b e  of 
t h e  UG type  and w i l l  have ample capac i ty  t o  o p e r a t e  t h i s  t u r b i n e  
u n i t  as requ i re .  Approximate p r i ce :  

P r i c e  - - - - - - - - - - - $20,000.00 f.0.b. f a c t o r y  
. S p r i n g f i e l d ,  Ohio 

Gross sh ipping  weight - - - l 5 O O  pounds ( approximate ) 

SITE #2 
.. . 

We understand t h a t  two ( 2 )  u n i t s  w i l l  be  r equ i red  f o r  t h i s  s i t e  - 
each t u r b i n e  d r i v i n g  a genera to r  having an output  .of 750 IW, The 
horsepovrer r equ i red  by t h e  t u r b i n e  would be approximately 1125 
However, we hzve s e l e c t e d  a  t u r b i n e  t h a t  would have s l i g h t l y  more 
ou tpu t  t h a n  t h e  r e f e r r e d  t o  above. 

This t u r b i n e  would a l s o  be of  t h e  v e r t i c a l  p r o p e l l e r  type  design 
i n s t a l l e d  i n  an open flume o r  a concre te  p ressu re  f l u e ,  

The performance of t h i s  t u r b i n e  w i l l  be a s  follovis when opera t ing  
a t  a speed of 300 RPPI and under a n e t  e f f e c t i v e  head of 32': 

300 HPM 32' Net Head 
% Load Horsepower Exp. Zff ic i ency  Z m .  .CFS 

1.00 . . .  1250 . . -85.8 . . . 4 0 2 . .  . . . 

95 1187 90.0 365 
90 1125 89.2 348 
80 1000 86 ,O 321 
70 875 82,O 
60 750 770 2 29f8 26 
50 625 71.8 240 

. . . . . . . .  . .  . . . 

The maximum runaway speed would be 600. RPM. 

'The t o t a l  t h r u s t  s e t u p  by t h e  t u r b i n e  would be  42,000 pounds. T h i s  
inc ludes  t h e  weight of t h e  t u r b i n e  runner  and s h a f t  as w e l l  as t h e  
hydrau l i c  t h r u s t  s e t u p  by t h e  t u r b i n e  runner. This  t o t a l  t h r u s t  
must be  added t o  t h e  genera to r .  r o t a t i n g  p a r t s .  

(C 
With t h i s  t u r b i n e ,  w e  can f u r n i s h  governing equipment. The e f f o r t  
t o  opera te  t h e  t u r b i n e  g a t e s  would be 8,840 FT LB. 

. . 

The t u r b i n e  would b e  similar tn des ign  as r e f e r r e d  t o  f o r  S i t e  $1 
only somewhat smal l e r  i n  phys ica l  dimensions t h a n  t h a t  r e f  erred.  
The s i z e  of t h e  t u r b i n e  would b e  s m a l l e r  which i s  due t o  t h e  d i f -  
f e r e n c e  i n  head cond i t ions  s i n c e  t h i s  head is 32' 

:. . 



-Ayres, . Lewis, Norr i s  & May, I n c o  

For t h i s  t u r b i n e  w i t h  vrall r i n g  and cover which would be i n s t a l l e d  
i n  t h e  p ressu re  flume and t h e s e  covers  would be fu rn i shed  wi th  
packing boxes where  t h e  s h a f t  extends through t h e  f l o o r  s o  t h a t  
t h e r e  v ~ i l l  be no leakage of water  on t h e  g e n e r a t o r  f l o o r ,  

For t h i s  complete t u r b i n e  u n i t  w i t h  wall r i n g  and covers ,  p r i c e  
approximately : 

Price - - - - - - - - - - - $88,00~.00 f,o.b, f ac to ry .  
S p r i n g f i e l d ,  Ohio - f o r  1 

Gross sh ipping  weight - - - 21,000 pounds 
. . .  

If a governor would be  requ i red ,  w e  could f u r n i s h  a UG iJooodward gov- 
e rnor ,  p r i c e  approximately : 

P r i c e  - - - - - - - - - - - itf20~000.00 f.0.b. f a c t o r y  
, .Spr ingf ie ld ,  Ohio - f o r  1 

Gross sh ipping  weight - - - 1400 pounds 

We a r e  very much i n t e r e s t e d  and we hope t h a t  t h i s  w i l l  meet wi th  
your requirements and if you need f u r t h e r  informat ion  i n  r e f e r e n c e  
t o  the .  t u r b i n e  , u n i t  we have s e l e c t e d ,  p lease '  w r i t e  US e 

a 
Appreciate hear ing  from you f u r t h e r  i n  r e f e r e n c e  t o  t h e  above. 

S i n c e r e l y ,  

TKE: JB1.B LEFFEL & C OBPAiVY 

RS:sjs 

Enclosure 

R-. Sah le  
ch ie f  Engineer 

C 



V O U R  A E F  

O U R  R E F .  

SAyres, Lewis, Norris & May, Inc. . 
3983 Research Park Drive 
Ann Arbor, Michigan 48104 

Atte'ntion: Mr. Donald W. Lystra, P.E. 
Associate 

New York, October 12, 1978 

Re: Preliminary Cost ~uotations for Hydraulic Turbines 
Peninsula Paper Company - Our -Reference No. 1024. 
French Landing - Our Reference No. 1025 

Dear Mr. Lystra: 

With reference to today's telephone conversation, we take 
pleasure in confirming the following preliminary informa- 
tion. 

A. Peninsula Paper Company 

1. Two vertical open flume propeller turbines 

2. Output per unit 300 kw. 

3. Average head 13 feet (3.96 meters) 

4. Discharge 8.87 m3/sec 

5. Runner diameter 1400 mrn 

-6. Turbine speed 230 rpm ' X I  
rfi 

7 .  Generator. speed 93-8' r p m  0 
rn 

8. Gearbox ratio 1:4 C. 

4. 
6i"' 9. Setting 4 meters or less (runner center line 

elevation above tail water level) 6) 
C':i 

On our drawing 5T137043-1, we have shown the -' --- runner .b.l.ade center line elevation at -5 
meters above tail water level in order to cZ 

--% 

have sufficient water depth above distributor u:? ---I 
crest. If, 'however, a "vacuum. flume" is . c3 

provided it would be possible to raise the 
unit to the 4 meters above tail water.leve1 
mentioned above. 

10. Expected turbine peak efficiency 89% 

11.. '~x~ected gearbox efficiency 98-.99% 

12. Price per unit F.O.B., Goteburg, ,Sweden, 
800.000 Swedish Kroner. . 

' ~ofors-~ohab Inc., One World Trade Center, Suite 10225, New York, N.Y. 10048 
i S 
. - .- --r- . .r~. ,nurm - f . A P , n ,  T m n , ,  . x.rTa,,, elex CWCnkM 640132 a 7.C, ,=Dun,.,c nqan,,nnnn . . 42084 
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BOFORS. 
NOHAB 

B. ' French Landing 

1. Two vertical open flume propeller. turbines 

2. Output per unit 750 kw 

3. Average head. 32 feet (9.75 meters) 

4. Discharge 9.01 m3/sec 

5. Runner diameter 1700 mm 

6. Turbine speed 290 rpm 

7. Generator speed 918 rpm 

8. . Gearbox ratio 1:3.15 

9. Setting 4 meters or less (runner. center line 
elevation above tail water level) 

On our drawing 5T137043-2, we have shown a 
draft head of 4 meters in order to reduce 
as far as possible removal of existing con- 
crete. 

10. Expected turbine peak efficiency 90% 

11. Expected gearbox efficiency 98-99% 

12. Price per unit F.O.B., Goteburg, Sweden, 
1.1'10.00~0 Swedish Kroner 

It is also possible to use a 1400 mm unit for this 
station, i.e., identical to the unit under A. above. 
This would, however, require removal of more existing 
concrete and possibly also excavation below the 
existing draft tube bottom. 

The following data would be valid: 

. ' Output 750' kw 
, 

Turbine speed 367 rpm 

Generator speed 910 rprn 

Gearbox ratio 1:2.5 

Setting 2 meters or less (runner center line 
elevation above tail water level) 

The above prices include: 

Vertical turbine with moveable runner blades, 

Control equipment for the runner blades comprising 
a float arrangement on the head water level, . 

Draft tube conical liner, 

Gearbox 



BOFORS 
NOHAB 

: should  be  no ted  t h a t  a l t hough  t h e  runne r  b l a d e s  are 
w e a b l e  t h e y  a r e  n o t  s u i t a b l e  t o  s h u t  o f f  t h e  f low 
)mplete ly ,  i .e . ,  an i n t a k e  g a t e  or s i m i l a r  s h u t  o f f  
xhan i sm must be  prov ided  and i s  n o t  i nc luded  i n  o u r  
lo ted  p r i c e s .  

Lease do n o t  h e s i t a t e  t o  c o n t a c t  u s . s h o u l d  t h e r e  be  
ly f u r t h e r  i n fo rma t ion  t h a t  you may d e s i r e .  . .  . 

Very t r u l y  yours ,  . . 

Ar thu r  Meland 
P r e s i d e n t  

AM:oez 
Enc losures :  Drawings 5T137043-1 

5T137043-2 
Small s c a l e  hydro t u r b i n e  program 
including t h r e e  s e p a r a t e  dlmenslonal  
s k e t c h e s  
Nohab bu lb  t u r b i n e s  
Water t u r b i n e s  - Reference l i s t  



OPEN FLUME ARRANGEMENT 
BASIC DIMENSIONS 

BASIC DIMENSIONS 
The tabulation shows dimensions (coefficients) in proportion from the runner diameter "D" 
in millimeter (inches). 

NOTE: All dimensions are indicative only and can be changed depending on site conditions. 



Water. Power EquipmenVProject Management 
Operation and Maintenance/Field Installation/Governor Service 

P.O. BOX49 0 HARRISVILLE, NEW HAMPSHIRE03450 (603) 827-3367 

November 6 ,  1 9 7 8  

A y e r s ,  L e w i s ,  Norris a n d  May, I n c .  

. . 
3 9 8 3  R e s e a r c h  P a r k  D r i v e  
Ann Arbor, M i c h i g a n  4 8 1 0 4  

A t t e n t i o n . :  M r .  Don L y s t r a ,  P.E. 

G e n t l e m e n ,  

W e  a r e  h a p p y  t o  p r o v i d e  b u d g e t  p r i c i n g  f o r  t h e  s u p p l y  o f  c o m p o n e n t s  
c o m p a t i b l e  f o r  h s e  o n  t h e  #1 a n d  # 2  u n i t s  o f  t h e  F r e n c h  L a n d i n g  
H y d r o . P l a n t  O N  t h e  H u r o n  R i v e r ,  M i c h i g a n .  

W e  are d e c l i n i n g  t o  p u t  t o g e t h e r  p r i c i n g  f o r  new e q u i p m e n t  f o r  t h e  
Y p s i l a n t i  s i t e  a s  w e  a r e  n o t  i n  a p o s i t i o n  t o  j u s t i f y  t h e  e c o n o m i e s  
o f  p r e p a r a t i o n  of s u c h  a p r o p o s a l  f o r  y o u r  f i r m .  W e  w o u l d  be h a p -  
p y  t o  n e g o t i a t e  w i t h  y o u r  f i r m  f o r  work  o n  s u c h  a p r o p o s a l .  W e  
p o i n t  o u t  t h a t  t h e  s i t e  d e s e r v e s  close a t t e n t i o n  a n d  t h a t  a t  some 
f u t u r e  d a t e  we w o u l d  be h a p p $  t o  make  a f i e l d  i n s p e c t i o n  t r i p  t o  
t h e  ~ a n ' ~ u r e n  s i t e  f o r  t h e  g a t h e r i n g  o f  r e l e v a n t  i n f o r m a t i o n  f o r  
s u c h  a p r o p o s a l .  

T h e  p r i c i n g  f o r  t h e  F r e n c h  L a n d i n g  s i t e  d o e s  n o t  i n c l u d e  o v e r h a u l  
of t h e  e x i s t i n g  w a t e r w h e e l  g o v c r n o r .  W c  a rc  ab lc  t o  p r o v i d e  
r e p l a c e m e n t  a c t u a t o r s  f o r  s u c h  u n i t s  o r  we c a n  o v e r h a u l  t h e  A l l i s  
C h a l m e r s  g o v e r n o r .  

A t  t h e  mome,nt we c a n  n o t  o f f e r  a u s e d  g e n e r a t o r  t h a t  w o u l d  be s u i t -  
e d  f o r  u s e  a t  t h e  F r e n c h  L a n d i n g  s i te . .  W e  t h e r e f o r e  are  s u b m i t -  
t i n g  p r i c e s  f o r  p a r t s  o f  . t h e  #1 a n d  #2, u n i t s :  

T h r u s t  B e a r i n g  
S h a f t i n g  

. . Water L u b r i c a t e d  Bea 
S o r e n s e n  Gate C o n t r o  
~ e ~ l ' a c e m e n t  F r a n c i ' s  

r i n g  
1 Con 
Runne  



We would suggest that your proposal for the Van Buren site include 
a consideration of gate position actuator with overspeed, water 
level and speed or load position controls. The gate position 
actuator is not a governor, however, it can be used to regulate 
load on. the machine, 'subject to predetermined external parameters,. 
as long as the generator is to be run in parallel with the 
utility's network. 

We are enclosing Sorensenls literature on their control consoles. 
We have installed Sorensents equipment for them in.the past and 
we have had no complaints. from our cust'omers about their operation. 
We offer, in addition to installation service, repair. services for 
the various, waterwheel governor businesses owned by Sorensen 
Governor Service. We shall be pleased to 'asskst you- with any govern- 
or or governing problems. 

We will be pleased to discuss any part of this proposal with you. 
or your firm in the future. 

Yours very truly, 

Everett ~osking" 
Vice President 

EH/cac 
Enclosure 



SECTION I - PRICE AND DELIVERY 
Northern Water Power, Inc. proposes to supply the following 
equipment for installation at the French Land'ing.Hydro Plant in 
Van Buren, Michigan. All prices are Fi0.B. Van Buren, Michigan, 
exclusive of any local and all State and Federal taxes or tar- 
iffs. All budget prices are in October 1978 United States dol- 
lars. Prices are based on results of discussions with our sub- 
contractors using preliminary dimensional information supplied 
to Northern Water Power, Inc. Items 5 and 6 below are believed 
to be valid for the early part of 1979. Pricing for'1tems 1 
through 4 are budget prices with estimated limits of plus-or- 
minus 15%. 

Item.#l a. 1-62" nominal throat diameter Francis runner rated 
780 KW at 164 r.p.m. and operating with a net hydraulic 
head of 32 feet. For use in #2 unit. 

. Delivery 34-38 wks, A.R.O. . $ 96,890.00 

b. 1-92" nominal throat diameter Francis runner rated 
1600 KW at 120 r.p.m. and operating with a net hy- 
draulic head of 32 feet. For use in #1 unit. 
Delivery 34-38 wks, A.R.O. $198,700.00 

Item #2 a. Set of 4 UHMW 1900 guide bearing blocks for use in 
#2 unit. 
Delivery 6-9 wks, A.R.O. $ 2,970.00 lot 
Extra blocks $ 700.00 ea. 

. ~ 

b. Set of UHMW 1900 guide bearing blocks for use in 
#1 unit. 
Delivery 6-9 wks, A.R.O. $ 3,370.00 lot 
Extra blocks $ 800.00 ea. 

Item #3 a. Replacement drive shaft for #2 unit, 2 pieces with 
integral coupling flanges 200 mm nominal diameter. 
Delivery 2 ~ 4 ~ 2 8  wks, A.R.O. $ 27,570.00 lot 

b, Re11l;soement, drive s h a f t .  f o r  #I unit, 2 pieces with 
integral coupling flanges 250 mm nominal diameter. 
Delivery 24-28 wks, A.R.O. $ 41,125.00 lot 

Item #4 a. Thrust bearing housing and assembly for #2 unit, 
compatible for use with Item #3a.. Complete. 
Delivery 12-15' wks, A.R.0; $ 26,690.00 

b. Thrust bearing housing and assembly for #1 unit, 
compatible far use wfth I t e r n  # 3 b .  Comple te .  
Delivery 12-15 wks, A.R.O. $ .49, 270.00 

Item #5 a. Supply 1 Sorensen Electro-Hydraulic Control Console . 

model 2AM for use on # 2  unit. 
Delivery 6 months, A.R.O. ' $ 8,750.00. 

b, Supply 1 Sorensen Electro-Hydraulic. Control Console 
model 2AM for use on #1 unit. 
Delivery 6 months, A.R.O. $ 8,750.00 



SECTION I - PRICE AND DELIVERY (cont.1 

Item #5 c. Supply Northern'Water Power, Inc.. water le.vel 
controller for use on Sorensen control consoles. 
Delivery 16 wks, A.R.O. $ 4,265.00 ea. 
or lot of 2 $ 8,250.00 

Item #6 a. Provide field inspection for purpose of gathering 
relevant field data for preliminary sizing and. design 
of new turbines for the Ypsilanti, Michigan site. 

. .  Report will summarize all necessary information for 
outline dimensions and design parameters and supply 
budget pricing guide lines for-replacement equipment. 

$ 2,290.00 



SOClRE ANONYME AU CAPITAL DE 20.100.000 .F - R. C. GRENOBLE 0 308021 749 

AYRES, LEWIS, NORRIS and MAY, Inc. 

3983 Research Park Drive 

ANN ARBOR, MICHIGAN 48104 

(U.S.A.) 

GRENOBLE, le 4th December 1 978 

Dear Sirs, 

We are writing in reply to your letter dated September 12th 1978 concerning two 
hydroelectric renovation projects on the HURON river, Michigan - French Landing, 
Van Buren Township, and Peninsular Paper Company, Ypsilanti. 

Because your letter arrived at a tine when wewcre revising our range of smslll bulb 
.turbines, we are rather late in replying. However, we hope that the information in- 
cluded with this letter will be of interest to you. 

All the turbines proposed are selected from our range of standardised right- 
angle drive (RAD) bulb turbines which are available for heads up to 18 m(60 ft) 
and from 150 kW to 1500 kW unit power. These turbines are derived fnom the much 
larger units which w? have developed in recent times, and use the same propor- 
tions and profiles. However, the main difference is that the generator is placed 
vertically above the turbine, outside the water passage. In fact, these machines 
are too small to allow access and maintenance to a generator placed inside the 
water duct, unlike the larger bulb turbines where the generator can be inspected 
without dewatering the unit. ~urthermore, the use of a right-angle drive (a pair 
of spiral bevel gears) enables.the runner speed to be stepped up to 900 rpm so 
that a standard, high-speed induction motor can be used as a generator. Of cour- 
se, in this case, the machines mus't be connected to a more powerful network which 
supplies the necessary reactive power. 

A drawing of a typical (new) installation'is enclosed for your information. On 
this drawing can be seen the following : 

. Trashrack and intake stoplog, 

. Intake duct, 

. Turbine with its,generator,, 

C 
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. Draft tube, . . 

. . Roller-type tail gate, 
. Access road for installation and maintenance vehicles (above the draft 
tube). 

Some of the other advantages are as follows : 

. Straight water duct reducing both the hydraulic losses and the civil 
works costs , 
,High-ef ficiency, high-speed bulb turbine with sr.~all. runne'r diameter, 

, . No civil works embedments for the generator, 
. Flow control either by varying the number of units in service (fixed- 
pitch machines) or by adjusting runner blades by remote control during 
shut-down (variable-pitch machines), 

. Turbines fully assembled in our works be£ bre shipping. 
2. PROPOSALS FOR FRENCH LANDING. VAN BUREN TOWNSHIP 

For this project, we have examined two different possibilities in order to 
determine the most satisfactory annual power,production with respect to 
investment c.osts. 

Before going into details, we would mention that we found your 2 x 750 kW 
figure rather high considering the annual flow duration given with your 
letter : here in Europe, and particularly in the case of small hydro, we 
tend to install a little less total power in order to ensure maximum pro- 
fit returns. 

VERSION I 
* 

This corresponds to your enquiry but with a little less power : 
2 identical RAD bulb turbines with variable-pitch runners. Keeping 
within reasonable efficiency limits, each turbine can cope with ' 

flows between 4 and 8:5 m3/s (140 to 300 cfs) and produces a maximum 
power of 642 kW under the given head of 9.75 m (32 ft) at 8.5 11131s. 
This is the power at the turbine output shaft. 

According t o  your annual flow duration figures, and taking into 
account .the variation in turbine efficiency as a function of the dis- 
charge, the total annual electrical production assuming a generator 
efficiency of 95 % would be about 5 400 000 kWh. 

2.2. VERSION 2 

This consists of 3 RAD bllb turbines with fixed-pitch runners having 
diffcrcnt power : 



: 1 t u r b i n e  s e t  f o r  4 m3/sec '(1 40  c f s )  g iv ing  315 kW 

. 1 t u r b i n e  s e t  f o r  5.5 m3/sec (194 c f s )  g i v i n g  442 kW 

. 1 t u r b i n e  s e t  f o r  7.5 m3/sec (265 c f s )  g iv ing  605 kW 

The s e t  of 3  t u r b i n e s ,  each of which runs a t  a  f i x e d  d i scha rge ,  g ives  
t h e  fo l lowing  range of d i scharge 'depending  on the  machines i n  s e r v i c e  : 

According t o  your flow d u r a t i o n  f i g u r e s ,  t h e  t o t a l  annual  e l e c t r i c a l  
p roduct ion ,  assuming i n  each case  a  gene ra to r  e f f i c i e n c y  of 95 2,  would 
be  about.  5  260 000 kWh. 

. . 

2.3. REMARKS 

A s  you w i l l  s e e  i n  t h e  p r i c e  e s t i m a t e s ,  t h e  two v a r i a b l e - p i t c h  t u r b i n e s  
of Ver s ion .1  c o s t  s l i g h t l y  more than  t h e  t h r e e  f ixed -p i t ch  machine's of 
Version 2. However, t h e r e  i s  l i t t l e  d i f f e r e n c e  i n  t h e  annual product ion  
(Version 1 produces about 3  % more kwh). This  i s  expla ined  by t h e  f a c t  
t h a t  t he  t u r b i n e s  of V e r s i o n . 2  alwaysrun a t  maximum e f f i c i e n c y .  

I n  our  opin ion ,  t h e r e f o r e ,  Version 2  i s  t h e  b e t t e r  s o l u t i o n  because t h e  
t u r b i n e s  a r e  v e r y  much more s imple and r e q u i r e  f a r  l e s s  maintenance than 
the  v a r i a b l e - p i t c h  turbines ' .  Downtime and 'maintenance c o s t s  a r e  t hus  
reduced. Furthermore, having 3  d i f f e r e n t  s i z e s  of t u r b i n e  should n o t .  
c r e a t e  any d i f f i c u l t i e s  f o r  s p a r e s  e t c . . .  a s  each machine i s  s t anda r -  
d i sed  and n o t  purpose-bui l t .  

For t h i s  s i t e  which has  a  r a t h e r  low head and may be a  marginal  inves tment ,  
we have only es t imated  f o r  t h e . f i x e d - p i t c h  v e r s i o n ,  i . e .  under 3 . 9 6  m 
(13 f t )  : 

. 1 t u r b i n e . s e t  f o r  4  m3lsec. g iv ing  126 kW . . 

. 1 t u r b i n e  s e t  f o r  5.5 m3/sec g i v i n g  163 kW 

. 1 t u r b i n e  s e t  f o r  7 .5 m3lsec g i v i n g  232 kW. 

These powers a r e  a t  t h e  t u r b i n e  ou tpu t  s h a f t s .  The t o t a l  annual  e l e c t r i c a l  
' .  product ion  assuming gene ra to r  e f f i c i e n c y  of 95 % would be a b o u t 2  010 000kWh. 

. Here, two of t h e  t u r b i n e s  a r e  i d e n t i c a l  b u t  s e t  d i f f e r e n t l y ,  and t h e  t h i r d  
t u r b i n e  is t h e  nex t  model up i n  t h e  range. 



4. CONCLUSION 

We encloseherewithan e s t i m a t e  f o r  each of t h e s e  two p r o j e c t s ,  completed by 
b r i e f  t e c h n i c a l  s p e c i f i c a t i o n s ,  p o s s i b l e  i n s  t a l l a t i o n  drawings, and, f o r  

. each runner  d iameter ,  drawings showing o v e r a l l  dimensions r equ i r ed  f o r  
t u r b i n e  and d r a f t  tube. 

. . A pamphlet on t h i s  range of smal l  t u r b i n e s  i s  be ing  prep.ared and w i l l  b e  

. . 
forwarded t o  you a s  soon a s  i t  i s  a v a i l a b l e .  This  p u b l i c a t i o n  w i l l  a l s o  
cover. a new product  f o r  adap t ing  ou r  f i xed -p i t ch  machines. t o .  synchronous 
o p e r a t i o n  ( i . e .  w i th  speed governing)  t o  enable  u se  on i s o l a t e d  networks. 

I n  t h e  meantime, we remain a t  your d i s p o s a l  f o r  any f u r t h e r  i n fo rma t ion  
you may r e q u i r e .  I f  t h i s  i s  t h e  case ,  p l e a s e  c o n t a c t  u s  d i r e c t l y  a t  our  
f a c t o r y  h e r e  i n  Grenoble. 

Yours f a i t h f u l l y ,  

GROUPE.HYDRAU~~QUZ 
Le Directeur Conimei~li?ilt 

PS : Please ,  address  a l l  correspondance t o  t h e  a t t e n t i o n  of : C - 
M r  CHADENSON 

Departement Mic rocen t r a l e s  . 



Grenoble ,  4 t h  Decernbcr 1978 

FRENCH LANDING 
. . 

VAN BUREN TOWNSHIP,. MICHIGAN 

Renovat ion p r o j e c t  f o r  h y d r o e l e c t r i c  p l a n t  

I 

SPECIFICATION AND ESTIMATE FOR TURBINES : 

TWO v e r s i o n s  a r e  p roposed .  I n  e a c h ,  t h e  s i t e  c h a r a c t e r i s t i c s  a r e  t a k e n  a s  
f o l l o w s  : 

Average head : 9 , 7 5  m 

Maximum t u r b i n e  d i s c h a r g e  : 17 m 3 / s .  

VERSION 1 : 

2 i d e n t i c a l  h o r i z o n t a l - a x i s  KAD b u l b  t u r b i n e s  

Bulb t y p e  : 710 

Runner d i a m e t e r  : 1250 mm 

Runner t y p e  : 4 b l a d e d  v a r i a b l e  p i t c h  p r o p e l l e r  t y p e .  

3 3 Uni t  d i s c h a r g e  v a r i a t i o n  : 8 , 5  m .  Is t o  4,O m / s  

3 Maximum u n i t  power : 640 kW w i t h  8,5 m / s  on o u t p u t  s h a f t  

Genera to r  speed : 900 rpm f o r  60 c y c l e s  

T u r b i n e  a l t i t u d e  ( s e e  d rawing  451 505) *: 

- t o p  o f  r u n n e r  ( p o i n t  A)  no h i g h e r  t h a n  t h a t  which would c a u s e  more 
t h a n  15" s l o p e  of  t u r b i n e  c e n t r e l i n e .  

- t o p  of  d r a f t  t u b e  ( p o i n t  B) no h i g h e r  t h a n  500 mm.below lowest t a i l  
w a t e r .  . 

T a i l  g a t e  d imens ions  : 2200 x 2200 rnm 

Annual p r o d u c t i o n  : a b o u t . 5  400 000 kWh a t  g e n e r a t o r  t e r m i n a l s ,  a c c o r d i n g  t o  
your  f l o w  d u r a t i o n  f i g u r e s ,  and assuming g e n e r a t o r  e f f i -  
c i e n c y  of  95 4.  

I 



VERSION 2 : 

3 d i f f e r e n t  h o r i z o n t a l - a x i s  RAD b u l b , t u r b i n e s  

T o t a l  annua l  p r o d u c t i o n  : About 5 260 000 kwh a t  g e n e r a t o r  t e r m i n a l s  a c c o r -  
d i n g  t o  your  f low d u r a t i o n  f i g u r e s , , a s s u m i n g  a  
g e n e r a t o r  e f f i c i e n c y  of 95 %. 

DESCRIPTION OF TURBINES 

3 

710 . 

1250 

Each t u r b i n e  i s  composed o f  t h e  f o l l o w i n g  : 

- p l a c e  s e e e l  t u r b i n e  c a s e  i n c l u d i n g  a f i x e d  d i s t r i b u t o r ,  a  s t a i n l e s s  s t e e l  
r u n n e r  band,  upst ream and downstream f l a n g e s  f o r  embedding i n  t h e  c o n c r e t e ,  
and t h e  mounting f l a n g e  and c o u p l i n g  f o r  t h e  g e n e r a t o r ;  

2 

5 60 

1000 

Turb ine  n o  

Bulb t y p e  

Runner d i a m e t e r  

- Cas t  s t e e l  "'bulb" o r  g e a r  c a s i n g .  c o n t a i n i n g  t h e  RAD s p i r a l  b e v e l  g e a r s ,  t h e  
r u n n e r  s h a f t ,  t h e  r u n n e r  s e a l ,  r o l l i n g  e lement  b e a r i n g s  a l l  d imensioned f o r  
more t h a n  100 000 h o u r s  L10, and t h e  v e r t i c a l  n r l ~ p l ~ t  s h a f t .  

1 

4'4 0 

800 

Runner.  t y p e  

Discharge  (m3/s) 

Power a t  above d i s c h a r g e  
on o u t p u t  s h a f t  (kW) 

G e n e r a t o r  speed (rpm) 

T u r b i n e  a l t i t u d e  

T a i l  gatedimensions(rnrn) 

i 

- Aluminium b r o n z e  r u n n e r ,  e i t h e r  on,e-piece f o r  t h e  f  i x e d - p i t c h  v e t s i . o n s ,  o r .  
w i t h  b l a d e s  a d j u s t a b l e  by remote  c o n t r o l  d u r i n g  shu t -down. fo r  t h e  v a r i a b l e  
p i t c h  v e r s i o n s .  

- L u b r i c a t i o n  a11d s e a l  p r e s s u r i z i n g  sys tem w i t h  o i l  t a n k ,  pump, f i l t e r ,  o i l  
c o o l e r .  

4 b l a d e d  o n e l p i e c e  ( f i x e d )  p r o p e l l e r  t y p e  

7,5 

605 

900 

4 ,O 

315 

900 

5,5 

442 

900. 

same c o n d i t i o n s  a s  V e r s i o n  1 

1440 x  1440 1800 x 1800 2200 x 2200 



' - S a f e t y  d e v i c e s  i n c l u d i n g  o i l  f l o w ,  p r e s s u r e , l e v e l  and t e m p e r a t u r e  m o n i t o r s  
and overspeed  d e t e c t o r .  

Each t u r b i n e  i s  assembled i n  o u r  workshops . b e f o r e  s h i p p i n g ,  and a r r i v e s  on 
t h e  s i t e  r eady  f o r  i n s t a l l a t i o n .  

SUPPLY LIMITS 

Our q u o t a t i o n  does  n o t  i n c l u d e  t h e  f o l l o w i n g  : 

- E l e c t r i c a l  equ ipment ,  i . e .  g e n e r a t o r s ,  s w i t c h g e a r ,  c o n t r o l  g e a r  and r e -  
l a y i n g ,  t r a n s f o r m e r s ,  m e t e r s ,  and a ' l l  t h e i r  w i r i n g  and c a b l e s .  

- Trashraclcs ,  i n t a k e  s t o p l o g s ,  t a i l g a t e s ,  in ta lce  a n d . d r a f t  t u b e s ,  d r a i n a g e  
equipment ,  h a n d r a i l s  and l a d d e r s .  

- C i v i l  works and t h e i r  d rawings .  

PRICES 

VERSION 1 : 

P r i c e  of one RAD b u l b  t u r b i n e ,  t y p e  710, r u n n e r  d i a r l ~ e t e r  i250  nu?, v a r i a b l e  
p i t c h  r u n n e r ,  640 kW under 9,75 m head a t  8 , 5  m3/s . :  

T o t a l  f o r  two of  t h e  above machines  : 

VERSION 2  : 

- P r i c e  of one KAU b u l b  t u r b i n e ,  type  440,  r u n n e r  d i a m e t e r  800 mm, f i x e d  
p i t c h  r u n n e r ,  315 kW under  9 ,75 m head a t  4,O m3/s : 

6 2 5 0 0 0  FF 

- P r i c e  of one  RAD b u l b - t u r b i n e ,  t y p e  560', r u n n e r  d i a m e t e r  1000 mm, f i x e d -  
r u n n e r ,  442 kW under  9 ,75  m head a t  5 , 5  m 3 / s  : 

7 3 2 0 0 0  FF. 

- P r i c e  of  one RAD b u l b  t u r b i n e ,  type  710, r u n n e r  d i a m e t e r  .I250 mm, f i x e d -  
p i t c h  r u n n e r ,  605 kW under  9,75 m head a t  7 , 5  i 3 / s  : 

,892 000 FF ' 

TOTAL f o r  t h e  t h r e e  above machines  : 2  249 000 FF. 



All these prices are estimated budget prices. They are in French Francs, 
uninclusive of taxes and import duties, adjustable on base September 1 9 7 8 ,  
payments accompanying our expenses. Delivery is F.O.B. from a French port. 
Delivery time about 14 months for the first machine, followed by one ma- 
chine per month thereafter. 

Drawing No 451 5 4 9  gives a possible installation. A 1250 mrn dia.'ma.chine is 
shown. Of course, you could situate the turbines anywhere else in the power 
house as long as.the conditions relating to. the distance below low tail water 
are respected. 





DEPARTEMENT MICROCENTRALES 

R Y  w l T n  M A K E  

A N 0  POWER 

--- -- 

MAIN DIMENSIONS (MM) 

. . 

TULIP DIA. AND SQUARE T 1 440 . I  800 2 200 2 650 3 200 

* These dimensions are not binding and should not be used for installation 
purposes. 

* Contoolino of; turbine and draft tuba must i \ G t  bc sluperl uure i l ~ i t r ~  13' 
from horizontal. 



.' 
. I $ .  S U L Z E R  B R O S .  I N C .  

m. Mailing Address: 

19  Rector Street 
New York, N . Y .  10006 

Telephone 
Area Code 2 12 
Hanover 5 -4560  

Cable Address: Sulfre 
Telex: 2321 26  

Please quote our reference 
in correspondence and 
telephone calls . . . 

Your Reference Your letter of 

.Ayres ,  Lewis, N o r r i s  6 'May,. I n c .  
3,983 Research Park Drive  
Ann Arbor ,  Michigan 48104 

At tn :  Mr. Donald W .  L y s t r a  

Our reforence 

Mo/ur 
Date 

September 2 1 ,  1978 

Re: French   an ding H y d r o e l e c t r i c  P r o j e c t s  

. . 

Gentlemen: 

Thank you f o r  your l e t t e r  of  September 1 2 ,  1978. We now have 
p l e a s u r e  i n  submi t t i ng  p r i c e s  and t e c h n i c a l  d a t a  f o r  a  s o l u t i o n  
w i th  STRAFLO Turb ines :  

Type : 

Number of  u n i t s : .  
Head: 
Discharge:  

, Output :  
Normal speed:  
Runner d i a . :  
Submergence: 

E s t  
gen 
e r e  

STRAFLO w i t h  f i x e d  runne r  b l a d e s  
and a d j u s t a b l e  wicke t  ga t eg  
Two (2), 
32 f t  
308 c f s  
750 kW 
400 rpm 
51 i n .  
Uni t  c e n t e r l i n e  a t  min. t a i l w a t e r  l e v e l  

imated p r i c e  f o r  two ( 2 )  t u r b i n e s  i n c l u d i n g  
e r a t o r s  and governors ,  F.O.B. job s i t e ,  
c t i o n  and commissioning n o t  i nc luded  US $ 690,000.00 _-------------- --------------- 

, . . . . . . . .  . .  

For your i n fo rma t ion  we a r e  enc los ing  a s k e t c h  g i v i n g  you some main 
dimensions of t h e  t u r b i n e .  

Subsidiary of Sulzer Brothers Limited, Winterthur, Switzerland 



Our reference 

Mo/ur 
T O  

Ayres, Lewis, Norris 4 May, Inc., Ann Arbor 

We do not have a proper unit for the Peninsula Paper Project, since 
the output is too small for the application of a STRAFLO Turbine. 
Therefore, we would like to be excused from submitting a proposal 
for this unit. 

Should you need additional information, please do not hesitate to 
contact us. 

Very truly.yours, 

SULZER BROS. INC. 
by 

B. E. Moser 
V.ice President 

Encl . 

CC: Mr. van der Schaar 
Mr. Sennhauser 

NO. 911  





-, , ~ ,  -- -- ikMkZK3 
BOX 712 YORK, PENNSYLVANIA 17405 /717 792-3511 

YORK PLANT 
HYDROTURBINE DIVISION 

October 24, 1978 

Ayres,  Lewis, Nor r i s  and May, I n c .  
3983 Research Park Drive 
Ann Arbor, Michigan 48104 

. . .  
ATTENTION : M r .  Donald W.  L y s t r a ,  P.E. 

Assoc ia t e  

SUBJECT: S tandard ized  Hydroe lec t r i c  Generat ing Un i t s  
. S i t e  No. 1 - Peninsula  Paper Company 

A-C I n q u i r y  6-33265 
S i t e  No. 2  - French Landing 
A-C I n q u i r y  6-33266 

Gentlemen: 

Pe r  your l e t t e r  of- September 12 ,  1978 t o  ou r  Mr. J. P a t t e r s o n ,  we have 
enclosed p re l imina ry  t e c h n i c a l  d a t a  and p r i c e s  f o r  t h e  h y d r a u l i c  gener-  
a t i n g  equipment t o  t h e  capt ioned p r o j e c t .  

B r i e f l y  d e s c r i b i n g  t h e  equipment quoted,  we propose a  h o r i z o n t a l  a d j u s t -  
a b l e  b l ade ,  f i x e d  vane,  s t anda rd ized  h y d r o e l e c t r i c  gene ra t ing  TUBE t u r -  
b i n e  wi th  s i z e s ,  s e t t i n g s  and r a t i n g s  a s  o u t l i n e d  i n  Table I which i s  
a t t ached .  

Coupled t o  t h e  t u r b i n e  s h a f t  would be a  speed i n c r e a s e r  capable  of  b tep-  
p ing  t h e  t u r b i n e  ou tpu t  speed t o  n 60 cyc le  sy~lchronous s p e e d , o f  900 
RPM . ..... . .-. _ .. . 

' . . !.. 
. . . . 

Connected between t h e  h igh  speed s i d e  of t h e  speed i n c r e a s e r  and t h e  
gene ra to r  would be an  a i r  opera ted  d isconnect  c l u t c h .  Should t h e  t u r b i n e .  
runaway t o  an overspeed i n  excess  of 25% of r a t e d  speed ,  t h e  c l u t c h  would 
di-sconnect,  p r o t e c t i n g  t h e  g e n e r a t o r  from such overspeed. 

The gene ra to r  proposed i s  a h o r i z o n t a l  synchronous type  w i t h  b r u s h l e s s  
e x c i t a t i o n  r a t e d  f o r  a  maximum ouLyut as  l i ~ t e d  i n  Table I ,  w i t h  a  900 
RPM, 1,125 RPM overspeed,  3  phase ,  60 Her t z ,  4,160 v o l t s .  Inc luded  with 
each gene ra to r  i s  a b r u s h l e s s  e x c i t a t i o n  system, v o l t a g e  r e g u l a t o r ,  
l i g h t n i n g  a r r e s t e r  and surge  c a p a c i t o r .  

. . 

A L L I S - C H A L M E R S  CORPORATION 



Mr. Lys t ra  -2- October 24,  1978 

The a d d i t i o n a l  a c c e s s o r i e s  included would be a  Woodward U . G .  type. 'gov- 
e rno r  f o r  c o n t r o l  o f  t h e  b l ades ,  o i l  p r e s s u r e  system, t u r b i n e  i n l e t  
s t reamseal  type  v a l v e ,  s h a f t  coupl ings and e lec t r i . ca1 .  c o n t r o l s  f o r  each 
u n i t .  

Our p r e s e n t . d a y  p re l imina ry  p r i c e s  on Table I a r e  f o r  t h e  number of u n i t s  
shown and inc lude  des ign  and manufacture of t h e  s t anda rd ized  h y d r o e l e c t r i c  
gene ra t ing  s e t s  a s  descr ibed  above wi th  p r i c e s  FOB f a c t o r y .  

The o v e r a l l  dimensions of t h e  proposed equipment can be obta ined  from 
Page 5  of  t h e  S tandard ized  Hydroe lec t r i c  Generat ing Brochure 54B10241-02, 
which i s  enclosed.  

The expected performance curves f o r  t h e  proposed equipment would be ' a s  
shown on Curve Shee t  6-33265-A f o r  t h e  Peninsula  Paper Company P r o j e c t  
and 6-33266-A f o r  t h e  French Landing P r o j e c t .  

We a r e  p r e s e n t l y  a n t i c i p a t i n g  a  s i x  t o  n ine  month d e l i v e r y  fo r .  t h e  equip-  
ment descr ibed  above. 

If f u t h e r  in£  ormation i s  d e s i r e d  concerning t h i s  equipment, o lease do 
n o t  h e s i t a t e  t o  c a l l  .upon us.  

Very t r u l y  yours ,  

S a l e s  ~ n g i n e e r /  

GMHIgps , 

Enclosure 

cc: Mr. P .  C, Riley,  F. W ,  R i l e y  Company, Niles, Michigan 
Mr. J. P a t t e r s o n ,  A-C York 



TABLE I 

FEASIBILITY STUDY 
FOR . 

AYRES, LEWIS, NORRIS & MAY, INC. 

Site No. 

A-C Inquiry No. 

Turbine Runner Size (mm) 

No. of Adjustable Blades 

Turbine Rating (KW) 

Generator Maximum Rating (KW) 

Rated Flow (cms) 

Rated Net Head (M) 

Unit Centerline Setting. at ... 
M above Min. Tailwater 

Estimated Price ($)/Number 
of Units 

Allis-Chalmers Corporation 
Hydro-Turbine Division 
York, Pennsylvania . 



ALLIS-CHALMERS 
STANDARD 

DIMENSIONS, 
ARRANGEMENTS 

ADJUSTABLE 
BLADE COlJTf+QL 

-----T 

Q ---- 

END OF STEEL 

Figure 3 

BASIC DIMENSIONS 
A = Runner Diameter in millimeters (inches) = 1 .OO 

All Other Dimensions Are In Proportion From Runner Diameter 

NOTE: Dlmensbns are approximate and may vary for specific applications. 





Dominion P.0 .  BOX 220. Montreal. P.Q.. Canada ' H 3 c  z s 5  

Telephone: Area 514 634-341 1 

Engineering c a m  Address: Domworks Montreal 

Telex 05-821 673 

Works ' EC--l~ED c CT 0 2 19% ' 

Head Office and Plant: Lachine. P.Q. 

Limited Branch Offices: Toronto and Vancouver 

File:  300-87 27 September 1978 

Mr. Dona1d.W. L s t r a ,  P.'E. 
Ayres, Lew~s, d r r i s  & May, Inc. 
Engineers, Architects, Planners 
3983 Research Park Drive 
Ann Arbor, Michigan 48104 
USA 

RE:  Dept.of Energy PRDA No.ET-78-0-07-1706 

Dear S i r s  : 

We appreciate the opportunity of reviewing your requirements. 

Unfortunately the turbines required fo r  these two applications 
are  smaller than we manufacture, therefore we a re  unable to  
provide budget prices.  

We hope tha t  on future projects we can be of more assistance. 

Y .rs t ru ly ,  9 4 .  

CJdn McKay, 
Sal es Engineer . 
Hydraulic Turbine Section. 

A Subsidiary of Canadian General Electric Company, Limited 



QUOTATION FROM 

330 EAST FIRST STREET MANSFIELD, O H I O  44903 U. S. A . .  
TELEPHONE (AREA.CODE 419) 522-361 1 . TELEX 98-7410 

TO Ayers, Lewis, Norris & May Negotiation No. GGSH 791215 DG A 

Date January 19,  1979 

Your 'Inquiry Budget P r i ces  

Gentlemen: 
We are pleased to quote you on the following equipment and materials subject to conditions specified below. 

Horizontal. Generators t o  be a s  fol lows:  , . 

IDEAL Type "SAB".81:IP.F., 300 RPM, 3 phase, 60 h e r t z ,  4160 v o l t s ,  
105" C r i s e  by r e s i s t a n c e ,  continuous duty above a 40" C ambient, 
Class  "F" i n s u l a t i o n ,  h o r i z o n t a l ,  open d r ipproof ,  two bear ing ,  
low speed brushless  synchronous genera tor  with damper windings. 
S u i t a b l e  f o r  runaway speed f o  600 RPM without  i n j u r y  
S t a t o r  temperature d e t e c t o r 5  

IDEAL .Type "FRBA", s u i t a b l e  KW, 300 RPM, 105' C. r i s e ,  Class  "F" 
i n s u l a t i o n ,  h o r i z o n t a l ,  brushless  e x c i t e r ,  d i r e c t  connected. 

S t a t i c  type vol tage  r e g u l a t o r  system inc luding:  

S t a t i c  type vol t age  r egu la to r  
Voltage ad jus t ing  r h e o s t a t  
Three phase sensing c i r c u i t r y  
I s o l a t i o n  power t ransformer  

Ver t ica l  genera tors  t o  be furn ished with t h r u s t  bearing designed 
t o  c a r r y  a continuous ex te rna l  downthr.ust of ( s e e  t a b l e )  

V n l t a g e  r egu la to r  system furnished loose  f o r  mounting and wiring 
by o the r s .  

Continued page 2 

Terms: 
F.'O.'B. Mansfield, Ohio 
Shipment 

Quotations are based on acceptance within 15 days; are subje'ct to change without prior notice and to the 
approval of an executive officer of the company. Deliveries are,contingent upon delays beyond our control. 

Respectfully.-submitted, .. . 

. . 

BY 



3 3 0  E A S T  F I R S T  S T R E E T  M A N S F I E L O  0~10449'03 U. S. A .  
TEL€PHOF!E (AREA CODE 419) 572,361 1 . TELEX 98.7410 

TO Ayers, Lewis, Norris & May Negotiation NO. G T S H  ' 791 71 5 DG 4 

Page 2 

Horizontal Generators . .. 

KVA K W 
. . I tern Net Price Each 

Vertical Generators . . 

I tern KVA . KW Thrust Net Price Each 

Terms and Conditions 

1. The prices quoted are for estimating purposes 

2. Delivery: 26 - 28 weeks after approval and release for 
production. 

3. For the services of .an Ideal ~ l e c t r i c  Field Engineer 
refer . to  General Section '"0000" for rates (attached) 

. . 
Terms: Net 30 days 
F.O. B. Mansfield, Ohio Freight a1 1 owed t o  f i r s t  destination within continental USA 
Shipment See above . excluding Alaska & Hawaii 

/ 

Quotations are based on acceptance within 15 days; are subject to change without prior notice and to the 
approval of an executive officer of the company. Deliveries are contingent upon delays beyond our control. 

Respectfully submitted, 

cc: Detroit Office IDEAL 'PMRIC CO. . . . 

BY 

j c 



-a^- .--- 
a . .  

PRICK INCLUDES THE F'OLLQLIING ACCESSORIES: . . 

YES NO - 

0 @ BEDPIATE 0 C ) F A N S  ( .  ) ' 

p~ 0 LUBE SYSTEI.I ( I  PUMP ~r 1 COOLER ONLY) 0 E E + B R A ~ T  G ~ N ,  
0 @ BOLISPIIi7T (IJ!IUI1I( UNIT ONLY) 0 BACKSTOP 
0 @ MOUNTIPIC OF CUSTOlfUX'S MOTOR 0 a H.S. CPLG. GUARD 
0 @ MOUI\[T gp OF CUSTOt4l3R ' S  11.2. CPLG. 0 @ L.S. CPLG. GUARD 
0 @,MOUNT jh OF CUSTOPII;R IT, L.S. CPX. 0 a SPECIAL.'PAINT 
0 @ SPLCIAL RATIO 0 @ 11.s. CPLG. ( ) SIZE 

0 SPECIAL 011 IIIODIF'MD SIII\ETS 0.Q L.S .  CPII;. ' ( ) SIZE 

O B ~ ~  0 @ EXPGi{T X~FIG;ATIC!.I 
0 @ GI<EA:;E PURGI;D SEALS ( I B. s . & I L.S . EXT. ) 

-- 
SPECIAL FEATUP,ES : 

- -.- - - -  
I @'OVEI?IICALII.S. PIL.S.S. 0 a RIGHT ANGLE INPUT (BEVISL WORM) 

0 Eg IIOLLOW L.S.S. 0 a IDLER L D W f i  P I N ~ O N  ~ ~ o n r n  THRUST BRG. 
- 

ncic~~s ~ l i C  M;T F.O .IL MILIIAUKEE FRSIGIIT NOT ALLOWED. . 

"'dl%S AlX FOR ACWTANa \/ITIIIN 30 DAYS. 



1- n a , s x 4 -  z x J / S  ~UUJX 

N E T p J N  IT .  ?ItICE _.-- ' 

. . .  
. . - 

PRICE INCLUDES THE FOLLQW ING ACCESSOlIIES : 

YES N O  

0 VERTICAL C E N m  
0 VLHTICAL L.S. S1UI;T 

VTN'l'ICAL I1.S. & L.S.S. 
IIOLLOW L.S.S. 1 n M I ~ A L  PINION 

. . 
YES 1\10 

' O B D U A L G E ~ R  
0 a 2 H I  - DUAL OUTPUT 
0 EJ RIGHT ANGLE INPUT (BEVEL JORM) 

, O Q I U L E H '  
D O T m  7 , f ? ~ 5 7 '  ~ E G ,  

PItlCES A1iE NFrl! P.o.~. MIL\dAUKEE FI?EIGIIT NOT ALLOWED. 
I'I(1CES Nix Yo11 ACCEPTANCX WITllIN 90 DAYS. . 



6 

[y; *-.A 1 K colt ~ '~ I{ATIO$  I SPECIAL UN:1:1! - h,,,.. "..I, U V -- ' SIEET / 1 . ! 

~ l h  q;, WISCONSIN h 

:LA . 'NO. : 
4.02 ~ p , 3 f l 0 - / 2 C O ~ P M .  3.95:)  ~ T I O I ' ~ S F ~  

*'014 

2 0  Y 3 . 5  z x V / , C !  ~UCYIT; -- / -. 
CW Q,q('yJ - NET/UN IT. 

il<iCJ$ cz..c2 .---. 

. . 
._. - - - . - - -  

_ ---. --- ,,, ,T*,P & " p p C q n T ) T r s  1 . '  .............. 
YES NO YES NO . . 

0 a flXDI)JATE 0 Q FANS ( 1 
@ 0 LUBX SYSmM (1 PUMP & 1 COOmR ONLY) (O 0- B m m T  GEN. . 

0 @ SOU;PLATE (UNDER W!IT ONLY) 0 @ BACKSTOP 
(-J @ MOlJNTINC OF CUST0I:ER I S  MOTOR 0 H.S. CPLG. GUGD 

0 eJ ,MOII~'J.' g! OF CUSTOIUB ' S  11.2- CPICI 0 L.S. CPY:. GUARD 
0 a MoUplT )i. OF CUSTOmR IS L. S.  CPLG. 0 SPECIAL PAINT 

0. SIVI;;CIAL .RATIO 0 a H.S. CPLG.. ( 
) SIZE 

0 @ SPI:;(;I:,L 91: 5ODIFZD SIUkTS 0 -B  L.S. CPLG. ( 
) SIZE 

@. E;XPOl<T PREPARATION OBOTHER 
0 WEASE PWGED SEA= (I H.S. p: I L.S. EXT.) 

I . - - - -  

I SPECIAL FEATURES : 1 
Y'XS NO YES NO . 

~1 w  TICAL C E N ~ I  0 DUAL GEAR 
8 2 HI - DUAL OUTPUT 0 (3. Vl;l<i!ICAL L.S. SIIAET 

@ ~ l { ' S I C A L  l1.S. & L.S.S. 0 RIGHIT ANGIR WPUT (BEVEL WORM) 
0 Q  ID^ 0 @ iroLLov L.S.S. 

0 6-d 11UAL PINlON L ___ __--..- _--.- 



DATE : /-,-J 3 - .7 7 
sIU;ET 4- OF /?- 

,tlSE'. NO. : 

~YII{ GENER,q~-n~, DUIVE, /072 IP,.%JD-MOORP~~, RATIO, / , Z ~ S F ,  

- 22.5.  s;rx;,r*c: QU 0'11: 

Y {ICE L 
54. 1 oo= NET/UN IT.  

J 

I YES NO YES NO 

0 @ 13KDPMTE 0 @ FANS ( 1 
0 LUBE SYSTEM ( I  PUMP e ? c o o m  ONLY) @ 0- BRACKET GEM.  

0 pj SOUPLATE (UHDER UNIT ONLY) 0 a BACKSTOP . 

(-J Is ~1OUNTII.IG OF' CUSTOPIEI~ ' S  F.IOTOR 0 H.S. CPLG. GUARD 
0 @ MOUNT I/, OF CUSTOIGR ' S  H.S. CPLG. 0 Q L.S. CPLG. GUARD 
0 MOUNT 5 OF C U S T O m ' S  L.S.. C P X .  0 SPEC1,AI;. PAINT 
0 @ SPECIAL RATIO 0. H.S. CPLC; ( ) SIZE 
0 I;i? sP1:cIAL OJ< M0DIFD;D SILAFTS 0.6 L.S. CPLG. ' ( ) SIZE 
rj a L;XPOi:T WF!GJZTIGN 0 OrHEX 
0 GREASE PURGED SEALS (1 t1.S. & 1 L.S. EXT.) 

-.- -- 
. . . . . . .  ...... I. . 

-- ' SPECIAL FEATURES : 

. . 
YES iio Y'6S NO 

p?J VIS~<TICAL C E N ~ .  0 a DUAL GEAR 
VISltTICAL L.S. SHAFT 0 2 H I  - DUAL OUTPUT C 

0 VE:I;~YICAL 11.3. & L.S.S. 0 RIGHT ANGLE INPUT ( B E ~ L  CIORM) 
' O @ I D L K l ?  a IIOT,'LO\J L.S.S. 

Ii0 IIUAL PINION U OTHER z,gL)zT E R G ,  

Ivl;lC1::S A I ; ~  II1;'P li.0 .h. MILWAUKEE 'I;T\EIGlIT NOT ALTXIGIED. 
131{1CLS Al:S F01t ACCEPTANCE \/IIITIIIN 90 DAYS. . 



WASHINGTON, D.C. 20426 
f 
! 

OEPR AUG 1 8 
I 

M r .  Donald W. Lys t r a ,  P. E. 
Ayres, Lewis, Nor r i s  & May, Inc .  
3983 Research Park  Dr ive  
Ann Arbor, Michigan 48104 

Dear M r .  Lys t ra :  

This  is  i n  r e p l y  t o  your l e t t e r  of J u l y  20, 1978, r e q u e s t i n g  informat ion  
a 

, . . .  on l i c e n s i n g  procedures  f o r  h y d r o e l e c t r i c  f a c i l i t i e s .  

Hydroe lec t r i c  p r o j e c t s  proposed by non-Federal e n t i t i e s  must be  l i c e n s e d  
i f  they  e i t h e r :  (1) occupy Fede ra l  l ands ;  (2)  a r e  s i t u a t e d  on a  navigable  
waterway of t h e  United S t a t e s ;  (3) a f f e c t  i n t e r s t a t e  o r  f o r e i g n  commerce; 
o r  (4) u t i l i z e  s u r p l u s  water  o r  water  power from a government dam. The 
a u t h o r i t y  of t h e  Fede ra l  government t o  r e g u l a t e  c e r t a i n  a s p e c t s  of 
h y d r o e l e c t r i c  development i s  contained i n  t h e  Fede ra l  Bower Act. 

The requirements  f o r  a n  a p p l i c a t i o n  f o r  a  l i c e n s e  a r e  conta ined  i n  t h e  
, Regula t ions  of t h e  Fede ra l  Energy Regulatory C o m i s s i o n ,  as s e t  f o r t h  i n  

Sec t ion  18 ,  P a r t s  1 t o  149, of t h e  Code of Fede ra l  Regula t ions .  Relevant 
exce rp t s  a r e  enclosed.  Copies of t h e  Fede ra l  Power Act and of 1 8  CFR =,  . , 

P a r t s  1 t o  149 a r e  a v a i l a b l e  by ma i l  fr6m t h e  U. S. Government P r i n t i n g  .%- 

O f f i c e ,  Washington, D .  C. 20402, a t  c o s t s  of $3.15 and $4.25, r e s p e c t i v e l y .  

P r o j e c t s  of l e s s  than  2,000 horsepower c a p a c i t y  r e c e i v e  minor l i c e n s e s .  
The requirements  f o r  a n  a p p l i c a t i o n  f o r  such l i c e n s e  a r e  l e s s  s t r i n g e n t  
t han  those  f o r  a  p r o j e c t  having 2,000 hp o r  more of i n s t a l l e d  capac i ty .  
App l i ca t ion  f o r  minor l i c e n s e  p r o j e c t s  should be  prepared and f i l e d  i n  
conformance w i t h  Sec t ions  131.6 and 4.31 of t h e  Regula t ions  (copies  
enclosed)  . c 

When an  app l i ca t io r i  is  xecsived by t h e  S e c r e t a r y  o f  t h e  Federal Energy 
Regulatory Commission, i t  i s  examined by t h e  Commission s t a f f  t o  determine 
whether i t  con ta ins  a l l  of t h e  informat ion  r equ i r ed  by t h e  Commission's 
Regulat ions.  I f  s o ,  n o t i c e  of t h e  a p p l i c a t i o n  i s  publ i shed  i n  l o c a l  
newspapers i n  t h e  p r o j e c t  a r e a  and a d d i t i o n a l  cop ie s  of t h e  a p p l i c a t i o n  
are reques ted  from t h e  Appl icant  and t r ansmi t t ed  t o  v a r i o u s  Fede ra l ,  
S t a t e ,  and l o c a l  agencies  f o r  t h e i r  comments. The Appl icant  is  then  
g iven  an  o p p o r t u n i t y ' t o  respond t o  t h e s e  comments. An environmental  
impact s ta tement  is  prepared i f  t h e  approval  of t h e  a p p l i c a t i o n  would 
c o n s t i t u t e  a major Fede ra l  a c t i o n  s i g n i f i c a n t l y  a f f e c t i n g  t h e  q u a l i t y  of 
t h e  environment. Hearings may be  he ld  i f  t h e r e  a r e  i s s u e s  of f a c t  t h a t  
. r e q u i r e  t ak ing  evidence. 



Based o n  t h e  informat ion  ga thered  through t h e  above processes ,  t h e  
~ o m m i s s i ~ n  s t a f f  p repa res  i t s  recommendations t o  t h e  f i v e  members of t h e  
Federal. Energy Regulatory Conmission. The Comm.ission t h e n ' r e a c h e s  a . 
d e c i s i o n  a s  t o  whether a l i c e n s e  should b e  i s sued ,  and, i f  so ,  whether 
any s p e c i a l  cond i t i ons  ( a s  t o  minimum.flow r e l e a s e s ,  r e c r e a t i o n  f a c i l i t i e s ,  
e t c . )  need b e  inc luded .  

I f  your c l i e n t ' s  p l a n s  do n o t  c a l l  f o r  c o n s t r u c t i o n  i n  t h e  immediate 
f u t u r e ,  and i f  they  wish t o  o b t a i n  p r i o r i t y  over  a p r o j e c t  s i t e ,  they  
may f i l e  a n  a p p l i c a t i o n  f o r  pre l iminary  permit .  A pre l imina ry  permi t ,  
i f  i s sued ,  would n o t  a u t h o r i z e  c o n s t r u c t i o n .  A permi t  would g i v e  t h e  

. . .  Permi t t ee ,  dur ing  t h e  term of t h e  permit  (up t o  t h r e e  y e a r s ) ,  t h e  r i g h t  
of p r i o r i t y  of a p p l i c a t i o n  f o r  l i c e n s e  wh i l e  t h e  Pe rmi t t ee  undertakes 
t h e  necessary  s t u d i e s  and examinations t o  determine . the engineer ing  and 
economic f e a s i b i l i t y  f o r  t h e  p r o j e c t ,  t h e  market f o r  . the power, and a l l  
in format ion  necessary  f o r  i n c l u s i o n  i n  an  a p p l i c a t i o n  f o r  l i c e n s e .  
Procedures t o  be . fo l lowed i n  prepar ing  an  a p p l i c a t i o n  f o r  pre l iminary  
permit  can b e  found i n  Sec t ion  4.42 and 4.80 through 4.86 of t h e  Commission's 
Regulat ions (copies  enc losed) .  

For f u r t h e r  in format ion  and a s s i s t a n c e  i n  t h e  p r e p a r a t i o n . o f  a p p l i c a t i o n s  
f o r  l i c e n s e ,  you may con tac t :  M r .  Leonard P o d e l l  of our  Washington, D .  C .  
o f f i c e  on 202-275-4946. 

Since re ly ,  

Ronald ,A.  Corso 
Deputy D i r e c t o r ,  ~ i v i s i o n  of 

Licensed ~ r o j  ec tk  

Enc.l.cisure: 
Excerpts  from Regula t ion  




