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2.0 ABSTRACT 

The s u b j e c t  r e p o r t  i n v e s t i g a t e s  t h e  f e a s i b i l  i ty o f  genera t ing  a d d i t i o n a l  

h y d r o e l e c t r i c  power f rom f i v e  consecu t i ve  e x i s t i n g  dams l o c a t e d  on t h e  

Boardman R i v e r  i n  Grand Traverse  County and Traverse  City, Michigan. 
- 

The s tudy  cen te red  on ( 1  ) i n s t a l  1  i n g  h y d r o e l e c t r i c  genera t ing  c a p a c i t y  

a t  a  non-hydropower dam (Un ion  S t ree t -220  KW), ( 2 )  and ( 3 )  r e h a b i l i t a t i n g  

and i n s t a l  1  i n g  h y d r o e l e c t r i c  gene ra t i ng  c a p a c i t y  a t  two abandoned h y d r o e l e c t r i c  

p l a n t s  (Sabin-490 KW and Boardman-970 KW), ( 4 )  r e b u i l d i n g  a  "washed o u t "  

dam wi t h  hydroe l  e c t r i c  generat  i ng capac i t y  (Keystone-470 KW) , and ( 5 )  

upgrad ing  an ope ra t i ng  hydroe l  e c t r i c  p l  a n t  (Brown Bridge-830 KW) . 

The p o t e n t i a l  hydropower p r o d u c t i o n  c a p a b i l i t i e s ,  i n  terms o f  base l o a d  

power and peak 1  oad power, t h e  l e g a l -  i n s t i t u t i o n a l  -env i  ronmental c o n t r a i n t s ,  

and t h e  economic f e ' a s i b i l  i t y ,  ' i n c l u d i n g  c a p i t a l  investment,  ope ra t i ng  

c o s t s  and maintenance costs ,  were eva lua ted  f o r  each o f  t h e  f i v e  dam 

s i t e s  i n d i v i d u a l l y  and as a  s e r i e s  o f  co-dependent f a c i l i t i e s .  The 

impact  o f  i n s t a l l i n g  f i s h  passages a t  each s i t e  was analyzed separate ly .  

The f e a s i b i l i t y  assessment u t i l i z e d  t h e  "present  wor th"  a n a l y t i c a l  

method, c o n s i d e r i n g  revenue based on t h i r t y  mil ls/KWH f o r  power, 4% 

genera l  economy e s c a l a t i o n  r a t e ,  and a  6% n e t  income t o  t h e  mun ic ipa l  

u t i l i t y .  The s e n s i t i v i t y  o f  f u e l  cos t s  i n c r e a s i n g  a t  a  d i f f e r e n t  r a t e  

t h a n  t h e  general  p r i c e - e s c a l a t i o n  was t e s t e d  by a l l o w i n g  t h e  inc rease  i n  

f u e l  c o s t s  t o  vary  f rom 3% t o  8% p e r  year.  Assuming fue l  c o s t s  i nc rease  

a t  t h e  same r a t e  as t h e  genera l  economy, i t  i s  f e a s i b l e  t o  update, r e t r o f i t ,  

renovate,  and i n s t a l l  h y d r o e l e c t r i c  genera t ing  capac i t y  a t  Sabin, Boardman 



5 and Brown Bridge. R e h a b i l i t a t i o n  o f  Union S t r e e t  and Keystone a r e  a l s o  

f e a s i b l e  bu t  somewhat l e s s  a t t r a c t i v e .  Opera t ing  t h e  dams as a co- 

dependent system has environmental  advantages and can p rov ide  a d d i t i o n a l  

revenue through peak l oad  power ra tes .  A development p l a n  t o  implement 

t h e  above i s  out1 ined  u t i l  i z i  ng an ownership arrangement whereby Grand 

Traverse  County p rov ides  easements f o r  Sabin and Boardman Dams. The 

p l a n  c a l l s  f o r  o p e r a t i o n  o f  t h e  system by Traverse City. 
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c a r r y  and d ischarge  a  100 y e a r  f l o o d .  

"Watershed" means t h e  d ra inage  area o f  a  stream. 

"Local  Governments" means c i t i e s ,  coun t i es ,  townships and c h a r t e r  townships. 

" R i v e r "  means a  f l o w i n g  body o f  wa te r  o r  a  p o r t i o n  o r  a  t r i b u t a r y  t h e r e o f ,  

i n c l u d i n g  streams, creeks o r  impoundments and smal l  l akes  thereon.  

"Free f l o w i n g "  means e x i s t i n g  o r  f l o w i n g  i n  n a t u r a l  c o n d i t i o n  w i t h o u t  impound- 

ment, d i v e r s i o n ,  s t r a i g h t e n i n g ,  r i p r a p p i n g  o r  o t h e r  m o d i f i c a t i o n .  

"Person" means an i n d i v i d u a l  , pa r tne rsh ip ,  f i r m ,  co rpo ra t i on ,  a s s o c i a t i o n  o r  

o t h e r  e n t i t y .  

"Na tu ra l  R i v e r "  means a r l v e r  which has been des ignated by t h e  Commission f o r  

i n c l u s i o n  i n  t h e  w i l d ,  scen i c  and r e c r e a t i o n a l  r i v e r s  system. 

,"Head o f  a  dam" means t h e  d i f f e r e n c e  5n nea res t  1/20 f o o t  between pond head w a t e r  

and down st re an^ t a i  1  water.  





4.0 SUMMARY 

This report presents the resul ts  of a study conducted in 1978 t o  determine 

the f eas ib i l i t y  of rehabi l i ta t ing one or more of the f ive  exis t ing dam 

s i t e s  located on the 19-mile portion of the Boardman River upstream 

from the mouth of the r iver  in Traverse City, Michigan. 

Detailed data gathered during the study i s  presented and inc1ude.s a 

descrlptlon and evaluation of f a c i l i t i e s  a t  the s i t e s ,  hydrologic analysis 

of the r iver  basin, evaluation of. the potential market fo r  power which 

would be produced, and an appraisal of equipment that  would be sui table  

f o r  instal  1 ation and economic and financial factors re1 ated t o  'the 

potential devel opment. Water resource needs, safety hazards, environmental 

concerns, and socio-inst i tutional factors are  a1 so identified and evaluated. 

~ e d e r a l  , State  of Michigan, and local government regul ations were reviewed 

and permit requirements were identified and evaluated. 

Evaluation of economic and non-economic factors indicates that  hydroelectric 

generation a t  four of the s i t e s  i s  economically beneficial and has no 

s ignif icant  effect  on the quai i t y  of l i f e  in the Boardman River area. 

Rehabil i t a t ion  of Keystone Dam, the f i f t h  site, ,  i s  economically beneficial - 

b u t  since i t  involves re-establishing an impoundment, significant environmental 

changes will occur, some of which are  detrimental. 

A potential major obstacle t o  early. u t i l iza t ion  of the power exists.  

Since Michigan law requires f ish passages a t  dams, the Department of 

F. 
Natural Resources intends t o  r-equir-e the instal la t ion as a condition of 



any p e r m i t  issued. A d d i t i o n a l  cos t s  and impacts o f  f i s h  passage i n s t a l l a t i o n  

a r e  presented b u t  t h e  i s sue  c o u l d  n o t  be reso l ved  i n  t h e  repo r t .  I f  t h e  

N a t u r a l  Resources Commission waives t h e  requi rement  f o r  f i s h  passages, 

economic b e n e f i t s  w i l l .  accrue w i t h o u t  s i g n i f i c a n t  environmental. impact. 

The r e p o r t  i n c l u d e s  management and development recommendations. Con t i nua t i on  

o f  p resen t  ownership i s  recommended w i t h  easements t o  t h e  City o f  Traverse 

City f o r  development and o p e r a t i o n  o f  a l l  dams f o r  h y d r o e l e c t r i c  generat ion.  

Development o f  h y d r o e l e c t r i c  p o t e n t i a l  i s  reco~iiniended i n  t h r e e  phases. 

R e h a b i l i t a t i o n  o f  Brown Br idge ,  Boardman and Sabin Dams w i t h  a  combined 

p o t e n t i a l  o f  2290 KW by 1981 i n  t h e  f i r s t  phase. R e h a b i l i t a t i o n  o f  

Union S t r e e t  Dam w i t h  an a d d i t i o n a l  220 KW by 1982- i s  t h e  second phase. 

Recons t ruc t i on  and r e h a b i l  i t a t i o n  o f  Keystone Dam w i t h  an a d d i t i o n a l  470 

KW a f t e r  1982 f o r  a  t o t a l  c a p a c i t y  o f  2980 KW. 

D e t a i l s  o f  f a c i l i t y  r e h a b i l i t a t i o n ,  t i m e  schedule and c o s t  es t imates  a r e  

presented. The estima.ted c o s t  o f  redeve l  opment i s  $5,950,000. I n  

1978 d o l l a r s ,  t h e  cos t  p e r  i n s t a l l e d  KW i s  $2,010, and t h e  cos t  pe r  KWH 

- i s  4.326. I f  t h e  c o s t  o f  f i s h  passages i s  charged t o  h y d r o e l e c t r i c  

genera t ion ,  t h e  i n i t i a l  c o s t  inc reases  $3,250,000. t o  $9,200,000. 1978 

do1 l a r  c o s t -  per  i n s t a l  l e d  KW would be $3,274, and t h e  c o s t  per  KWH i s  

i nc reased  43% t o  6.26. The r e t u r n  on investment  w i t h o u t  f i s h  passages 

i s  11 1/4%, w i t h  f i s h  passages i t  is less  t han  5%. 





5.0 INTRODUCTION 

T h i s  r e p o r t  p resen ts  t h e  r e s u l t s  o f  a c t i v i t i e s  performed under Cooperat ive 

Agreement No. EN-78-F-07-1792 e n t i t l e d  "Feasi b i l  i t y  Assessment f o r  

r enova t i ng  one o r  more o f  f i v e  e x i s t i n g  dams on t h e  Boardman R i v e r  i n  

Grand Traverse County, Mich igan and Traverse  C i t y ,  Mich igan t o  p rov ide  

a d d i t i o n a l  h y d r o e l e c t r i c  genera t ion  capac i ty " .  The s tudy i s  a  r e s u l t  o f  

ncw i n t c r c s t  i n  t h c  Un i t ed   state^ t o  i n v e s t i g a t e  t h e  genera t inn  nf 

a d d i t i o n a l  e l e c t r i c  power f rom e x i s t i n g ,  b u t  unused, 1,ow-head dam s i t e s  

and r e c o g n i t i o n  by Grand Traverse County and Traverse City o f f i c i a l s  o f  

t h e  ever  i nc reas ing  demand f o r  e l e c t r i c i t y  w i t h i n  t h e i r  p o l i t i c a l  j u r i s d i c t i o n s .  

The area happens t o  be one o f  r e l a t i v e l y  h i gh  p o p u l a t i o n  growth. 

As t h e  t i t l e  i n d i c a t e s ,  t h e  s tudy has as i t s  goal  t o  i n v e s t i g a t e  and 

assess t h e  f e a s i b i l  i t y  o f  renova t ing ,  r e t r o f i t t i n g  and/or r ebu i  1  d i ng  

e x i s t i n g  dams f o r  h y d r o e l e c t r i c  genera t ion  capac i ty .  The s tudy approach 

i s  t h r e e f o l d ;  namely, ( 1 )  c o l l e c t  a d d i t i o n a l  f i e l d  da ta  and de l  i n e a t e  

e x i s t i n g  s i t e  and f a c i l i t y  cond i t i ons ,  ( 2 )  examine o t h e r  f a c t o r s  a f f e c t i n g  

f e a s i b i l i t y  such as cos t -e f f ec t i veness ,  power marke t ing  p o t e n t i a l ,  

a p p l i c a b l e  hydro-power technology, s t a t u t o r y  requireme.nts, and environmental ,  

l e g a l  and i n s t i t u t i o n a l  i m p l i c a t i o n s ,  and ( 3 )  eva lua te  t h e  i n d i v i d u a l  

dams and a l t e r n a t e  co-dependent systems w i t h  t h e  end r e s u l t  o f  s e l e c t i n g  

t h e  most f e a s i b l e  arrangement. The s tudy was f u r t h e r  d i v i d e d  i n t o  t e n  

"Major  Study Tasks". The f i r s t  f i v e  ma jo r  t asks  l i s t e d  below were 

u t i l i z e d  t o  accompl ish t h e  two approach phases ( 1 )  and ( 2 )  o f  c o l l e c t i n g  

a d d i t i o n a l  f i e l d  da ta  and examining o t h e r  f a c t o r s  a f f e c t i n g  f e a s i b i l i t y  



and a re  found i n  t h i s  r e p o r t  i n  S e c t i o n  6 under Background Data. These 

a r e  as f o l  1  ows : 

I. C o l l e c t  a d d i t i o n a l  da ta  r e q u i r e d  t o  model t h e  f i v e  e x f s t i n g  

s i t e s ,  t h e i r  impoundments and t h e  connec t ing  r i v e r  reaches, i n d i v i d u a l l y  

and as a  system(s).  

11. Eva lua te  lilt! tl iarket p o t e n t i a l  o f  ou tpu t  f rom t h e  proposed f a c i l i t i e s  

and i d e n t i f y  t h e  u l t i m a t e  users. 

I 1  I. I n i t i a t e  assessment o f  environmental  i n~pac t ,  1  egal  and soc io-  

i n s t i t u t i o n a l  f a c t o r s  and s a f e t y  aspects i n t r oduced  by t h e  p r o j e c t .  
. . 

IV. Determine s t a t u t o r y  p e m i  t and regu l  a t o r y  r equ i  renients o f  

f e d e r a l ,  s t a te ,  and l o c a l  governmental agencies. 

V. I d e n t i f y  a v a i l a b i l i t y ,  a p p l i c a t i o n ,  performance c h a r a c t e r i s t i c s ,  

and c o s t  o f  low-head t u rb i nes ,  generators ,  i n t e r f a c i n g  equipment, and 

accessor ies.  

The t h i r d  approach phase o f  e v a l u a t i n g  i n d i v i d u a l  dams and co-dependent 

systems was performed d u r i n g  t h e  f o l l o w i n g  t h r e e  ma jo r  s tudy t a s k s  and 

r e p o r t e d  on i n  S e c t i o n  7 under E v a l u a t i o n  o f  A l t e rna tes .  

V I .  E s t a b l i s h  c r i t e r i a  f o r  e v a l u a t i n g  f e a s i b i l  i t y  o f  genera t ing  

e l e c t r i c  power a t  t h e  i n d i v i d u a l  f a c i l i t i e s  as w e l l  as a  system(s) o f  

co-dependent f a c i l  i t i e s .  



V I  I. Eva1 u a t e  

A. M a i n t a i n i n g  e x i s t i n g  f a c i l i t i e s  ( t h e  "do no th i ng "  approach). 

B. I n c r e a s i n g  t h e  c a p a b i l i t y  o f  e x i s t i n g  hydropower u n i t s  a t  Brown 

Br idge.  

C. R e h a b i l i t a t i n g  abandoned hydropower f a c i l i t i e s  a t  Boardman , 

and Sabin. 

D. Rebu i l d i ng  "washed-out" hydropower dam a t  Keystone and i n s t a l  1  i n g  

new f a c i l i t i e s .  

E. I n s t a l l i n g  h y d o e l e c t r i c  f a c i l i t i e s  a t  Union S t ree t .  

F. Combinations o f  t h e  above dams as a  system(s) o f  co-dependent 

dams. 

V I I I .  Eva lua te  c o s t - e f f e c t i v e n e s s  o f  each f a c i l i t y  and a l l  combinat ions 

o r  system(s) o f  co-dependent f a c i l  i t i e s  and s e l e c t  t h e  most f eas ib l e .  

A f t e r  e v a l u a t i n g  t h e  a l t e r n a t e  s u l u l i u r r ~ ,  based on background da ta  

c o l l e c t e d ,  t h e  bes t  a l t e r n a t e  was se lec ted  and i s  descr ibed  i n  d e t a i l  

i n  Sec t i on  8.2 o f  t h i s  r epo r t .  Study Task I X  i s  t o  "Prepare O u t l i n e  o f  

a  Development P lan"  and such a p l a n  can be found i n  t h e  r e p o r t  under 



The l a s t  major  s tudy task ,  Study Task X i s  descr ibed  as "Wr i te ,  E d i t  and 

P u b l i s h  F i n a l  Repor t "  and as such, i s  s e l f  ev iden t .  The s tudy was 

completed i n  approx imate ly  seven months. Many f u n c t i o n s  o f  t h e  major  

s tudy  t asks  over lapped, however, i t  i s  f e l t  t h a t  a s s i m i l a t i n g  t h e  background 

d a t a  f o r  t h e  s tudy  r e q u i r e d  approx in la te ly  f o u r  months whereas t h e  e v a l u a t i o n  

a l t e r n a t e s  were processed i n  approx imate ly  two months. Another month 

was needed t o  prepare t h e  recommendat ions, development p l  d r ~  and t o  w r i t e  

t h e  f i n a l  r epo r t .  





6.0 BACKGROUND DATA 

Background da ta  f o r  t h e  F e a s i b i l i t y  Study was gathered by s t a f f  engineers,  

t echn i c i ans ,  and f i e l d  f o r c e s  d u r i n g  t h e  f a l l  o f  1978. 

E x i s t i n g  repo r t s ,  records,  s tud ies ,  and p lans  were ob ta ined  from fede ra l ,  

s t a t e ,  and l o c a l  governmental agencies, p r i v a t e  i n d u s t r y ,  and n o n - p r o f i t  

o rgan iza t ions .  Abrams A e r i a l  Survey Corpora t ion  of Lansing, Michigan, 

was engaged t o  p l o t  t h e  topograph ic  f e a t u r e s  and ground con tours  o f  a l l  

f i v e  dam s i t e s  and r e s e r v o i r s  from 1975 photography p rov ided  by Traverse 

Bay Regional  P lann ing  Commission w i t h  h o r i z o n t a l  and v e r t i c a l  ground 

c o n t r o l  f u rn i shed  by our  f i e l d  s t a f f .  Stream f l o w  m o n i t o r i n g  dev ices 

a long  t h e  e n t i r e  Boardman R i v e r  reach were i n s t a l l e d  by our  f i e l d  

f o r c e s  and p e r i o d i c a l l y  monitored. Impor tan t  dam s i t e  and powerhouse 

f e a t u r e s  were 1 ocated, measured and de l inea ted .  The s t r u c t u r a l  i n t e g r i t y  

o f  each f a c i l i t y  ,was i n v e s t i g a t e d  and' r epo r ted  upon by t h e  s t a f f  engineers.  

The shore1 i n e  o f  a1 1 impoundments and t h e  m a j o r i t y  o f  t h e  connect ing 

r i v e r  reaches were p h y s i c a l l y  inspec ted  by s t a f f  t o  l o c a t e  p o t e n t i a l  

problem areas a r i s i n g  from water  l e v e l  and f l o w  v a r i a t i o n s .  

Probable e l e c t r i c i t y  customer s e r v i c e  areas were i d e n t i f i e d  by rev iew ing  

e x i s t i n g  reg iona l  g r i d  and . d i s t r i b u t i o n  f a c i l  i t  ies.  Compet i t i ve  cos t s  

were determined by ana l yz i  ng c u r r e n t  cos t  da ta  on ope ra t i ng  and niai ntenance 

cos ts ,  f i x e d  charges, 1  oad f a c t o r  and a v a i l  a b i l  i t y .  

Many meet i nys w i t h  governmental and quasi-governmental agencies a t  t h e  

c i t y ,  township, county  and s t a t e  l e v e l s  were i n i t i a t e d ,  scheduled, and 



attended by our s t a f f  engineers and consultants t o  formulate i n i t i a l  

assessments regardi~ng the agencies concerns for  the impact a project of 

t h i s  scope on envi ronmental , 1 egal , and socio-insti tutional matters. 

Constraints of a statutory nature, largely dictated. by the State  of 

Michigan through i t s  Department of Natural Resources, were reviewed 

a f t e r  collecting copies of pertinent and applicable s ta tutes  and the i r  

subsequent rul es and regul a t i  ons. Such review necrssi tated persvrliil 

contact with the regu l atory agencies 1 nvol ved durlng which Two I m p o r t a n t  

issues evolved, namely Boardman River minimum flow requirements and 

present f i sh  passage provision requirements. Federal regulatory requirements 

were also secured and reviewed. Riparian, water and flowage r ights  were 

examined. Those agencies having jurisdiction or authority over 1 icensi ng 

and/or permits required by federal , s t a t e  and 1 ocal agencies were identified. 

Current data was sol ic i ted from foreign and domestic hydroelectric 

equipment manufacturers regarding the performance character is t ics ,  

purchase costs, ins ta l la t ion  costs,  maintenance costs, operation costs,  

delivery, r e l i a b i l i t y ,  and expected l i f e  of such equipment as low-head 

turbines,  generators, interfacing equipment, and accessories. The 

acceptabili ty of the various types of equipment was reviewed for  each 

dam s i t e .  However, the equipment selection fo r  Boardman and Sabin Dams 

was 1 irni ted due t o  r e t r o f i t  requi renients. The most appropriate 

equipment types were selected fo r  each s i t e .  



6.1 BOARDMAN R I V E R  DAM SITES 

The area o f  t h e  s tudy comprises t h e  lower  15 m i l e s  o f  t h e  Boardman 

R i v e r  i n  Grand Traverse County, Mich igan (see f i g u r e  6.1). Seventy 

percen t  o f  t h e  e n t i r e  Boardman watershed i s  upstream f rom t h i s  area. 

The geology and topography o f  t h e  watershed r e s u l t s  i n  a  s t a b l e  r i v e r  

f l ow w i t h  r e l a t i v e l y  smal l  seasonal v a r i a t i o n s .  F i v e  dam s i t e s  e x i s t  i n  

t h e  19 m i l e  reach o f  t h e  r i v e r  cons idered by t h e  study. Grand Traverse 

County owns and ma in ta i ns  two o f  these  s i t e s  f o r  roadway, r e c r e a t i o n a l  

and educat ional  purposes. Traverse City owns and ma in ta i ns  t h e  o t h e r  

t h r e e  s i t e s .  Whil e  f o u r  o f  these dams have suppl i e d  e l  e c t r i ' c  power t o  

t h e  Traverse City area f rom t ime  t o  t ime  s i nce  1894, o n l y  one i s  p r e s e n t l y  

gene ra t i ng  e l e c t r i c i t y .  

The annual ou tpu t  a v a i l a b l e  a t  these  f i v e  dams i s  about 17,500,000 KWH, 

about 13% o f  t h e  ne t  l oad  o f  t h e  L i g h t  and Power Department o f  T raverse  

City, t h e  major  power suppl i e r  i n  t h e  area and one o f  t h e  p r i n c i p a l s  o f  
- ~ 

t h e  j o i n t  venture. The genera t ing  capac i t y  o f  t h e  f i v e  dams, depending 

on pond and l oad  f a c t o r s ,  i s  about 3,000 KW. The e x i s t i n g  genera t ing  

c a p a c i t y  of t h e  Traverse C i t y  f a c i l i t - i p s  i s  33,000 KW. The renova t i on  

o f  t h e  f i v e  dams would inc rease  t h i s  c a p a c i t y  by 9% and cou ld  reduce 

consumption o f  h i g h  cos t  f o s s i l  f u e l .  

The unique s i t u a t i o n  o f  f i v e  e x i s t i n g  cont iguous h y d r o e l e c t r i c  s i t e s  o f  

va r i ous  heads i n  an area o f  growing popul a t i o n ,  a  ready market f o r  a l l  

t h e  power a v a i l a b l e ,  and t h e  w i l l i n g n e s s  o f  t h e  owners o f  these  s i t e s  t o  

work t o g e t h e r  make t h i s  a  p a r t i c u l a r l y  a t t r a c t i v e  case f o r  t h e  development 

of an a l t e r n a t e  energy source t o  t h e  dw ind l i ng  supply  o f  f o s s i l  f ue l s .  



The a v a i l  ab le  head o f  these  dams range from 9  ft. t o  41 ft. and t h e  

p o t e n t i a l  genera t ing  c a p a c i t y  ranges from 220 KW t o  970 KW. The s i t e  

c h a r a c t e r i s t i c s  o f  each dam a r e  presented sepa ra te l y  i n  t h e  f o l l o w i n g  

Sect ion.  

The h y d r o e l e c t r i c  c h a r a c t e r i s t i c s  o f  t h e  i n d i v i d u a l  s i t e s  a r e  as f o l l o w s :  

(Re fe r  t o  Tab le  6.4a f o r  d e t a i l s ) .  

Average ( 2  ) Annual ( 3 )  
Head, ( 1 )  Mean Flow, Capaci ty  ( 3 )  Generat i o n  

Dam S i t e  i n  f e e t  i n  c f s  KW KWH 

Union S t r e e t  9.1 294 220 1  ,509,000 

Sab in  20.5 

Boardman 41 .O 

Keystone 20.0 

Brown B r i d g e  30.2 

T o t a l  120.8 

1  From F j e l d  Data. 

2 These va lues a r e  based on U.S.G.S. mean f l o w  records  from 1952 t o  1973. 

3  Based on 80% e f f i c i e n c y  and exceeded by f l o w  15% o f  t h e  t ime. 

6.1.1 Union S t r e e t  Dam i s  near  t h e  mouth o f  t h e  Boardman R i v e r  i n  

T raverse  City ( F i g u r e  6.1.la, b  and c ) .  It was o r i g i n a l l y  b u i l t  i n  1867 

t n  s11ppl.y power f o r  ;1 f!r?ur= m i l  1. Tl~c average head i s  9.1 ft. w. i th a  

mean f l o w  o f  294 c f s  (220 KW c a p a c i t y  and 1,509,000 KWH annual genera t ion) .  



The present  f u n c t i o n  o f  t h e  dam i s  t o  r e g u l a t e  t h e  l e v e l  o f  Boardman 

Lake ( f i g u r e  6.1 . l d ) .  T h i s  dam i s  owned by T raverse  City ( recorded  i n  

L i b e r  271, pages 58 th rough  60, Gr-ar~d Traverse  County records ) .  

F a c i l i t i e s  a t  t h i s  dam s i t e  c o n s i s t  o f  an e a r t h  f i l l  d i k e  about 250 ft. 

l o n g  w i t h  10 hand wheel gates and a 15 ft. l o n g  concre te  dam s p i l l w a y  a t  

t h e  extreme west end w i t h  t r a s h  racks  and 2  d ischarge  tubes. 

The d ike ,  dam, r i p - r a p  and equipment i s  g e n e r a l l y  i n  good c o n d i t i o n .  

6.1.2 Sab in  Dam i s  about 5.0 m i l e s  upstream f rom t h e  r i v e r  mouth 

( F i g u r e  6.1.2a, b  and c ) .  It was o r i g i n a l l y  cons t ruc ted  i n  1906 and 

r e b u i l t  i n  1930 f o r  t h e  Boardman R i v e r  L i g h t  and Power Company. T h i s  

dam was used by success ive owners f o r  power gene ra t i on  u n t i l  1969. A t  

t h a t .  t ime  i t  was s o l d  by Consun~ers Power Company t o  Grand Traverse  

County a f t e r  removal o f  t u r b i n e s  and genera to rs  ( recorded  i n  L i b e r  306, 

pages 890 t h rough  898, Grand Traverse  County Records). The average 

head i s  20.5 ft. w i t h  a  mean f l o w  o f  286 c f s  (490 KW c a p a c i t y  and 3,315,000 

KWH annual genera t ion ) .  The Sabin  Pond i s  shown i n  f i g u r e  6.1.2d. 

F a c i l i t i e s  a t  t h i s  dam s i t e  c o n s i s t  o f  a  20 ft. x  60 ft. r e c t a n g u l a r  

b r i c k  powerhouse, a  conc re te  dam 110 ft. l o n g  w i t h  two conc re te  sp i l lways .  

One s p i l l w a y  has an 18 f o o t  l ong  t a i n t e r  ga te  and t h e  o t h e r  has t h r e e  10 

ft. wood 1  i f t  gates. Tu rb i ne  ' f lumes have been c l osed  o f f  w i t h  s t o p  

1  ogs. 



An i n s p e c t i o n  r e p o r t  (Appendix B) i ssued  January,  1978, i n d i c a t e d  dam 

s t a b i l i t y  i s  good w i t h  adequate f reeboard  and minimal e ros ion  o f  t h e  

conc re te  s p i  1  lways. 

6.113 Boardman Dam i s  5.6 m i l  es upstream f rom Traverse  City 

( F i g u r e  6.1.3a, b -  and c ) .  O r i g i n a l l y  cons t ruc ted  i n  1894 f o r  t h e  Boardman 

R i v e r  L i g h t  and Power Company and r e b u i l t  i n  1940, t h i s  dam s i t e  was 

used by success ive owners f o r  power gene ra t i on  u n t i l  1969 when i t  was 

s o l d  by Consumers Power Company t o  Grand Traverse  County, a f t e r  removal 

t u r b i n e s  and generators  ( recorded  i n  L i b e r  306, pages 890 th rough 898, 

Grand Traverse  County Records). The average head i s  41.0 ft. w i t h  a  

mean f l o w  o f  284 c f s  (970 KW c a p a c i t y  and 6,582,000 KWH annual genera t ion) .  

Boardman Pond i s  shown i n  f i g u r e  6.1.2d. 

F a c i l i t i e s  a t  t h i s  s i t e  c o n s i s t  o f  a  700 ft. l o n g  e a r t h  d i k e  across t h e  

o r i gSna l  r i v e r  channel and an 18 ft. wide by 200 ft. l ong  concre te  

bridge-dam s t r u c t u r e .  An 18 ft. w ide  concre te  s p i l l w a y  i n c l u d e s  2  

s toney s p i l l w a y  gates and energy d i s s i p a t i o n  b l ocks  a t  t h e  lower  end. 

The b r i c k  and concre te  powerhouse i s  18 ft. by 60 ft. Two exposed 

s t e e l  penstocks feed t h e  t u r b i n e  bays which i nc l udes  t h e  s c r o l l  case, 

w i c k e t  gates and d r a f t  tubes. 

An 18 ft. wide County Road crosses a long t h e  c r e s t  o f  t h e  concre te  dam. 

. The ad jacen t  forebay p rov ides  gate c o n t r o l  f o r  t h e  two penstocks beneath 

t h e  road. 



An i n s p e c t i o n  r e p o r t  (Appendix B) submi t ted  i n  January, 1978, i n d i c a t e s  

minimal concre te  d e t e r i o r a t i o n ,  an i nope rab le  w i cke t  gate, and s l i g h t  

seepage a t  t h e  no r theas t  abutment s i nce  cons t ruc t i on .  

6.1.4 Keystone Dam i s  about 7  m i l e s  upstream f rom Traverse City 

( F i g u r e  6.1.4a, b  and c) .  The dam was cons t ruc ted  about 1908 f o r  t h e  

Queen City L i g h t  and Power Company. I n  1912 t h e  f a c i l i t y  was purchased 

by Traverse C l  ty  arid gerleraLed power url,Li l  1961 w l l r ; ~  t h e  i n  take s t~~uc. tu l . . r  

a t  t h e  powerhouse overtopped and washed ou t  p a r t  o f  t h e  dam. The impoundment 

s i t e  i s  shown i n  f i g u r e  6.1.2d. 

T h i s  s i t e  had an average head o f  20.0 ft. and a  mean f l o w  o f  282 c f s  

(470 KW c a p a c i t y  and 3,187,000 KWH annual genera t ion) .  

As a  r e s u l t  o f  t h e  washout i n  September, 1961, an opening was excavated 

i n  t h e  west end o f  t h e  e a r t h  d i k e  t o  pe rm i t  t h e  r i v e r  t o  f o l l o w  i t s  

o r i g i n a l  course. About 1969, a l l  remnants o f  t h e  powerhouse were l e v e l e d  

and t h e  s p i l l w a y  was deniol i shed  t o  e l i m i n a t e  pub1 i c  hazards a t  t h e  s i t e .  

6.1.5 Brown B r i dge  Dam. i s  about 19 m i l  es upstream from Traverse City 

( F i g u r e  6.1.5a, b  and c ) .  Const ructed i n  1921 f o r  t h e  Traverse City 

L i g h t  and Power Department, (TCLCP) i t  has generated power -cont i .nuously  

s i n c e  t h a t  t ime. The s i t e  has an average head o f  3U.2 ft. and a  mean f l o w  

o f  161 c f s .  (830 KW c a p a c i t y  and 2887 MWH annual genera t ion) .  Brown 

B r i dge  Pond i s  shown on f i g u r e  6.1.5d). 



F a c i l i t i e s  a t  t h i s  s i t e  i n c l u d e  a  2400 ft. l o n g  e a r t h  embankment w i t h  a  

conc re te  c u t o f f  w a l l ,  conc re te  s p i l l w a y  w i t h  two 12 ft. wide s t e e l  

t a i n t e r  gates. The powerhouse i s  l o c a t e d  over  t h e  concre te  s p i l l w a y  and 

c o n t a i n s  one L e f f e l  375 BHP Tu rb ine  (1941) and one L e f f e l  690 BHP Turb ine  

(1921). These t u r b i n e s  a r e  o p e r a t i n g  i n  a  " r un -o f - t he  r i v e r "  mode and 

generated 2,345,000 KWH o f  e l e c t r i c i t y  i n  1977. Step-up t rans fo rmers  

and a  13.8 KV wood p o l e  t r ansm iss ion  l i n e  t r a v e r s i n g  over land  near 

Keystone, Boardman, and Sabin Dam enrou te  t o  T raverse  C i t y  a re  i n  s a t i s f a c t o r y  

c o n d i t i o n  ( F i g u r e  6.1). I n s p e c t i o n  o f  t h i s  dam i n  September, 1977 (See 

Appendix C ) ,  concluded t h a t  t h e  f a c i l i t y  i s  i n  sa fe  c o n d i t i o n  and r e q u i r e d  

o n l y  m ino r  r e p a i r s  and recommended r o u t i n e  opera.t ing procedures and 

i n s p e c t i o n s  f o r  con t inued  use. 

6.2 BOARDBAN RIVER HYDROLOGY 

The Boardman R i v e r  system con ta ins  approx imate ly  130 l i n e a r  m i l e s  o f  

streams, d r a i r ~ i r ~ g  276 square m i l e s  above Union S t .  dam, which i s  l o c a t e d  

0.9 m i l e s  f rom t h e  o u t l e t  i n t o  Grand Traverse  Bay ( F i g u r e  6.7a anrl b ) .  

Much o f  t h e  r i v e r  f l ow ,  p a r t . i c u l a r l y  d u r i n g  low f l o w  c o n d i t i o n s ,  i s  

sus ta i ned  by groundwater d ischarges  f rom t h e  permeable g l a c i a l  outwash 

s o i l s .  A r e g i o n  o f  numerous wate r  t a b l e  l akes  e x i s t  n o r t h  o f  M a y f i e l d  

c o n s i s t i n g  o f  12 l akes  rang ing  i n  s i z e  from a  few acres t o  60 acres 



d r a i n i n g  i n t o  t h e  Boardman R iver .  Warmer ou t f l ows  f rom these l akes  a r e  

soon coo led  by s p r i n g  seepage t o  support '  c o l d  wate r  f i s h  species. 

Stream f l o w  i n  t h e  r i v e r  i s  f a i r l y  s t ab le ,  p a r t i c u l a r l y  d u r i n g  low f l o w  

as i t  i s  sus ta ined  by groundwater f l o w  from t h e  permeable g l a c i a l  s o i l s .  

About 65% o f  t h e  b a s i n  i s  f o r e s t e d  which a long w i t h  t h e  many l a k e s  and 

g l a c i a l  s o i l  s accounts f o r  f l  ow s t a b i l  i t y .  

Water d ischarge  records  from t h e  U.S.G.S. gauge on t h e  Boardman R i v e r  

near  M a y f i e l d  i n d i c a t e  t h a t  t h e  average f l  ow based on 25 yea rs  o f  r eco rd  

i s  194 c f s .  The extremes f o r  t h e  p e r i o d  o f  r eco rd  a r e  a  maximum d ischarge  

o f  1,220 c f s  on September 14, 1961 and a  m i  nimum d i  scharge o f  47 c f s  on 

November 2 and 3, 1963. An average minimum f l o w  f o r  t h e  summer months 

i s  about 130 c f s .  Sp r i ng  f l ows  no rma l l y  r a i s e  t h e  stage he igh t s  f rom 2  

t o  4 ft. i n  t h e  upper and lower  reaches, r e s p e c t i v e l y .  

Refer t o  F igu res  6 . 2 ~ ~  d, and e, r e s p e c t i v e l y  f o r  Month ly  Mean Flow, 

Dur.al;'iori of Flow, arld Extreme F low P r o b a b i l i t y  cu rves  f o r  t h e  Boardman 

R i ve r .  

The d i s tance  f rom Grand Traverse Bay, e l eva t i ons ,  d ra inage  area, in~poundment 

a rea  and minimum f l o w  for .  each s i t e  a r e  shown i n  f i g u r e  6.2f. 

T a i l w a t e r  s tage-d ischarge curves f o r  t h e  var ious  dams a re  shown i n  

f i g u r e .  6.29. There i s  no curve  f o r  Boardman Dam s ince  t h e  t a i l w a t e r  a t  

t h i s  s i t e  i s  Sabin Dam's headwater. 
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FIGURE 6 . 1 . l a  

Union S t r e e t  Dam S i t e  Plan 
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6 6.3 MARKET POTENTIAL 

The TCL&P i s  t h e  most p robab le  user  o f  power generated a t  t h e  proposed 

s i t e s .  Present  genera t ing  c a p a c i t y  i s  32,300 KW coa l  and gas f i r e d  and 

800 KW hydroe l  e c t r i c .  Consumption by TCL&P.' s  customers inc reased  a t  t h e  

annual r a t e  o f  6.2% f rom 1974 t o  1977. Est imated growth (4% p e r  yea r )  

i n d i c a t e s  supply  c a p a c i t y  must be increased 35,000 KW by  1993. I f  i t  i s  

f e a s i b l e  t o  develop a d d i t i o n a l  hydropower on t h e  Boardman R iver ,  development 

shou ld  be undertaken i n  s tages as soon as p o s s i b l e  t o  match l oad  and t o  

d e f e r  a d d i t i o n a l  steam genera t ion  o r  bu l k  purchase u n t i l  1982. T h i s  

would somewhat depend on t h e  peaking capac i t y  a v a i l a b l e  f rom pondage and 

c o n t r o l  l e d  f l  ow r o u t i n g  between dams. 

6.3.1 PRESENT POWER MARKET 

The .TCL&P i s  a  p r i n c i p a l  producer  and d i s t r i b u t o r  o f  e l e c t r i c i t y  i n  t h e  

Traverse  City Area ( f i g u r e  6.3b). I n  t h e  yea r  ended June 30, 1978, n e t  

l o a d  was 140,407,000 KWH. 92.47% o f  t h i s  l o a d  was generated f rom steam 

(coa l  and gas f i r e d ) ,  1.7% f rom hydro and 5.839: was purchased f rom MCP. 

Peak demand f o r  1978 was 25,980 KW. Power d i s t r i b u t i o n  f o r  1977 and 

1978 was as f o l l  ows: 



% KWH Number o f  Customers 

Year 1977 

R e s i d e n t i  a1 Customers 21.9% 

Small Commercial Customers 45.4% 

Large  Commercial Customers 23.9% 

P u b l i c  S t r e e t  & Highway L i g h t s  0.8% 

Other  3.8% 

S a l e  f o r  Resale 4.2% 

Cher ry land  R.E.C.A. i s  a l s o  a d i s t r i b u t o r  of e l e c t r i c i t y  i n  t h i s  general  area. 

About 60% o f  t h e i r  l o a d  i s  w i t h i n  12 m i l e s  o f  T raverse  City. I n  1977, 

n e t  sa les  was 106,800,000 KWH. Since Cher ry land  R.E:C.A. has no genera t ing  

f a c i l i t i e s ,  a l l  o f  t h i s  power was purchased f rom Nor thern  Mich igan 

E l e c t r i c  Cooperati.ve, ( a  member o f  MCP). Peak demand du r i ng  1977 was 

22,300 KW. 

Consumers Power Company serves a l i m i t e d  area i n  t h e  v i c i n i t y  o f  Traverse 

City. S p e c i f i c  da ta  on load,  demand, and customers i n  t h i s  area i s  no t  

a v a i l a b l e .  Consumers Power Company generates power i n  Mich igan and 

d i s t r i b u t e s  throughout  t h e  s ta te .  The severa l  systems i n  nort 'hern 

Mich igan  a r e  i n  tat.cur.irtected. I n  1977, a 138/6Y KV - 50,000 KVA i n t e r c o n n e c t i o n  

w i t h  TCL&P and No r the rn  Mich igan  E l e c t r i c  Cooperat ive was i n s t a l l e d .  



r 6.3.2 LOAD GROWTH 

From 1974 th rough 1977, annual power send-out o f  TCL&P and o f  Cher ry land  

R.E.C.A. inc reased  a t  an annual r a t e  o f  6.4% as f o l l o w s :  

ANNUAL KWH 

1974 1977 Annual % Growth 

Cherry1 and R.E. C.A. 88,100,000 106,800,000 6.6 

To ta l  KWH pe r  y e a r  .199,385,000 240,100,000 6.4 

Load growth p r i o r  t o  1974 was a c t u a l l y  g r e a t e r  ( f i g u r e  6.3a). The 

lower  r a t e  o f  1974 t o  1977 i s  be1 ieved  t o  be a  r e s u l t  o f  energy conservat ion.  

Popu la t i on  p r o j e c t i o n s  by t h e  Popul a t i o n  S tud ies  Center, U n i v e r s i t y  o f  

Michigan, i n  Ann Arbor  , i n d i c a t e  a  growth r a t e  f rom 1970 t o  2000 o f  

2.65% pe r  yea r  f o r  Grand Traverse County, o f  which t h e  s e r v i c e  area i s  a  

pa r t .  P r e l i m i n a r y  rev iew o f  customer growth r a t e  and l oad  growth r a t e  

i n d i c a t e  t h a t  consumption pe r  customer i n  T raverse  City i s  i n c r e a s i n g  a t  

about 5% p e r  year.  S ince  populati 'on growth i n  Traverse City i s  es t imated  

a t  l e s s  t h a n  1% pe r  year ,  t h e  ad jacen t  area must be i n c r e a s i n g  a t  a  r a t e  

above 2.65% pe r  year .  

Est imates o f  l o a d  growth from 5  t o  7% pe r  yea r  a r e  t h e r e f o r e  conse rva t i ve  

f o r  l ong  term p r o j e c t i o n s .  I f  energy conse rva t i on  p r a c t i c e s  a re  n o t  

e f f e c t i v e ,  a  7% r a t e  i s  more probable.  .e 



Peak demand o f  t h e  s tudy  area i s  es t imated  as f o l l o w s :  

PEAK DEMAND KW 

1974 1977 Annual % GROWTH 

Cher ry land  R.E.C.A. 18,400 22,600 7.09 

Combined 38,740 48,300 7.62 

Fo r  unknown reasons peak demand appears t o  be i nc reas ing  a t  a  f a s t e r  

r a t e  than  annual consumption. 

6.3.3 PRESENT POWER SOURCES 

The power sources f o r  t h e  general  area a r e  TCL&P genera t ing  f a c i l i t i e s ,  

gene ra t i ng  f a c i l i t i e s  o f  t h e  members of t h e  Mich igan Cooperat ive Pool 

(KCP) and Consumers Power Company. The p r i n c i p a l  source f o r  t h e  

s tudy  area i s  t h e  TCL&P f a c i l i t i e s .  Capac i ty  o f  these  f a c i l i t i e s  i s  as 

f o l l o w s :  

Namepl a t e  Capac i ty  
P r a c t i c a l  Maximum Capac i ty  .' 

Normal Opera t ing  Capac i ty  
F i rm  Capac i ty  ( La rges t  U n i t  I nope rab le )  

Under t h e  MCP agreement nameplate c a p a c i t y  must p rov ide  17.5% reserve. 

Based upon p resen t  nameplate capac i t y ,  TCL&P w i t h  t h i s  reserve  has 

c a p a c i t y  f o r  a  peak demand o f  26,650 KW. Unless t h e  growth i n  peak 

demand slows, t h e  peak demand c a p a c i t y  o f  TCL&P w i l l  be exceeded b e f o r e  



1980. The need f o r  expanded o r  a l t e r n a t e  power sources f o r  Traverse 

City i s  urgent.  The power source study, near complet ion,  p r o j e c t s  a  

35,000 KW d e f i c i e n c y  i n  1993 (4% Load Growth). P resen t l y ,  coa l  f o r  

power genera t ion  i s  t r anspo r ted  i n  over  1  ong d is tances,  purchased power 

must be wheeled over  severa l  hundred mi les ,  and na tu ra l -gas  cos t s  a r e  

inc reas ing .  The no f u e l  power p o t e n t i a l  i s  p a r t i c u l a r l y  a t t r a c t i v e .  

F u l l  d e v e l u l ~ l ~ ~ e l l t  sf h y d r o c l e c t r i c  power a t  t h e  f i v e  s i t e s  w i l l  r e s u l t  i n  

f u e l  savings es t imated  as f o l  lows: 

Per  Year* 

Union S t r e e t  
Sabin 
Boardman 
Keystone 
Brown B r i dge  

TOTAL $390,898 

*Based on 1978 f u e l  cost .  

6.3.4 FUTURE SOURCES 

The power source s tudy nea r i ng  comple t ion  i s  e v a l u a t i n g  a1 1  reasonable sources 

o f  power t o  s a t i s f y  p r o j e c t e d  l oad  growth. Among those  cons idered were 

power purchase, a d d i t i o n a l  steam genera t ion  ( coa l ,  wood ch ip ,  o i l  , gas),  

coope ra t i ve  genera t ion  w i t h  o t h e r  mun ic ipa l  and p r i v a t e  power companies, 

purchases o f  b l ocks  o f  c a p a c i t y  o f  ma jo r  p l a n t s  i n  Mich igan which a r e  

under development. 

The bes t  a l t e r n a t e  w i t h o u t  hydro-power appears t o  be a c q u i r i n g  shares of 

1  arge p l  ants.' The est imated cos t  f o r  KW i s  $1,152.00 w i t h  an average 

c o s t  pe r  KWH of 44.6 m i l s  i n  1990. 
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6.4 HYDROELECTIC EQUIPMENT 

Ana l ys i s  o f  equipment da ta  and cos t s  f u r n i s h e d  by manufacturers  i n d i c a t e s  

t h a t  maximum economic t u r b i n e  c a p a c i t y  a t  t h e  f i v e  s i t e s  i s  about 1.3 

c f s  per  square m i l e  o f  dra inage area a t  each o f  t h e  dams. Equipment 

c o s t  pe r  KW depends g r e a t l y  on 'head a t  t h e  dam and t h e  maximum f low.  

I n s t a l l e d  c o s t  depends g r e a t l y  on t h e  amount o f  powerhouse r e c o n s t r u c t i o n  

necessary. 

A t  Boardman. and Sabin Dams, minimum i n s t a l l e d  cos t  i s  ob ta ined  by us ing  

two v e r t i c a l  f i x e d  b lade  p r o p e l l e r  t y p e  u n i t s  a t  each dam. T h i s  i s  most 

f e a s i b l e  because a  minimum o f  powerhouse r e c o n s t r u c t i o n  i s  r e q u i r e d  

s i nce  t h e  e x i s t i n g  waterways a r e  s u i t a b l e  f o r  equipment i n s t a l l a t i o n . .  

.Un ion  S t r e e t  and Keystone Dams have no e x i s t i n g  powerhouse s t r u c t u r e .  A  

s i n g l e  u n i t  w i t h  v a r i a b l e  p i t c h  p r o p e l l e r  b lades r e s u l t s  i n  a  minimum o f  

powerhouse c o n s t r u c t i o n  and p rov ides  good e f f i c i e n c y  over  t h e  range o f  

f l o w  i n d i c a t e d  by economics and environmental  concerns. 

Brown B r i dge  t u r b i n e s  a r e  ope ra t i ng  s a t i s f a c t o r i l y  and no s i g n i f i c a n t  

b e n e f i t  c o u l d  be determined by rep1 ac ing  t h e  u n i t s  i n  t h e  fo reseeab le  

fu tu re .  

l l y d r o e l e c t r i c  c h a r a c t e r i s t i c s  a r e  summarizerl i n  F i g u r e  6,4a. The power 

p o t e n t i a l  a t  t h e  f i v e  dams exceeds 17,500,000 KWH p e r  year.  About 78% 

o f  t h i s  i s  base l oad  and about 22% i s  peak l o a d  energy. The p o t e n t i a l  

c a p a c i t y  i s  i n  excess o f  2,970 KW. About 45% o f  t h i s  i s  base l oad  



c a p a c i t y  and about 55% i s  peak l o a d  capac i ty .  1 f . f i s h  passages a r e  

i n s t a l  1  ed and used, 1,365,700 KWH p e r  y e a r  o f  power i s  1  o s t  and a  va lue  

o f  $40,971. p e r  y e a r  a t  3e!/KWH. I n  t h e  f i n a l  equipment se lec t i on ,  t h e  

f i s h  passage wa te r  consumption should be cons idered  and may reduce t h e  

s i z i n g  o f  t u rb i nes .  

6.4.1 INVESTIGATION OF EQUIPMENT SOURCES 

Correspondence w i t h  t e n  manufacturers o f  h y d r o e l e c t r i c  t u r b i n e s  and 

genera to rs  were conducted. T h i s  resulted i n  p r e l  imnary d iscuss ions  wi ' th  

seven o f  t h e  manufacturers  o f  equipment and d e t a i l e d  d i scuss ion  w i t h  

f i v e  o f  t h e  o r i g i n a l  ten. F i n a l  e v a l u a t i o n  s tudy was conducted on two 

t u r b i n e  types  because o f  t h e  c o n f i g u r a t i o n  o f  t h e  f i v e  d i f f e r e n t  dams. 

C h a r a c t e r i s t i c s  o f  t h e  s i t e s  i n d i c a t e  t h a t  f i x e d  b lade  p r o p e l l e r  t ype  

t u r b i n e s  would be s u i t a b l e  and most economical a t  Boardman and Sabin 

Dams. 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  t u r b i n e s  appear t o  be most s u i t a b l e  

f o r  Keystone and Union S t r e e t  Dam s i t e s .  D e t a i l e d  i nspec t i ons  o f  a l l  o f  

t h e  dam s i t e s  r e s u l t e d  i n  a  conc lus ion  t h a t  Brown B r i dge  t u r b i n e s  and 

gene ra to r s  were i n  s a t i s f a c t o r y  c o n d i t i o n  showing no evidence o f  c a v i t a t i o n  

o r  s i  g n i f i c a r l t  wear. 

6.4.2 RESULTS OF THE INVESTIGATION 

Wh i l e  comparat ive c o s t  da ta  between d i f f e r e n t  manufacturers  of s i m i l a r  

equipment was unobta inable,  c o s t s  o f  d i  f f e r e n t  t ypes  o f  equipment cou ld  



be compared as w e l l  as performance c h a r a c t e r i s t i c s  and cos t  o f  i n s t a l l a t i o n .  

The f o l l o w i n g  c r i t e r i a  were used a r e  i n d i c a t e d  f o r  t h e  s e l e c t i o n  o f  

equi  pment. 

( 1 )  I n s t a l l  t h e  l e a s t  number o f  u n i t s  w i t h i n  c o n s t r a i n t s  o f  minimum f l o w  

and peaking p o s s i b i l  i t y .  

( 2 )  Avo id  s i g n i f i c a n t  changes i n  powerhouse c o n f i g u r a t i o n  because o f  t h e  

h i g h  c o s t  o f  s t r u c t u r a l  m o d i f i c a t i o n  when compared t o  reasonable c o s t s  

o f  d i f f e r e n t  equipment s i zes  and types. 

( 3 )  Avo id  a  h i gh  c o s t  f o r  generators  by us ing  h i ghe r  t u r b i n e  speeds o r  

speed inc reasers .  ( T h i s  r e s u l t s  i n  a  p re fe rence  f o r  p r o p e l l e r  t y p e  

t u r b i n e s  r a t h e r  t h a n  r e a c t i o n  wheels.) 

( 4 )  When t h e  c o s t  o f  on s i t e  c o n s t r u c t i o n  i s  high, some economy f rom 

package o r  s tandard ized  u n i t s  i s  a t t a i  nab1 e. 

6.4.3 EQUIPREFIT SELECTION 

The h y d r o e l e c t r i c  c h a r a c t e r i s t i c s  o f  each dam s i t e  were determined f rom 

f l o w  d u r a t i o n  curves reduced t o  a  c f s  pe r  square m i l e  based upon hyd ro log i c  

da ta  f rom K a y f i e l d  Gauging S t a t i o n  ( F i g u r e  6.2d). S p e c i f i c  c o n s t r a i n t s  

o n  t u r b i n e  f l o w  due t o  environmental  f a c t o r s  (see s e c t i o n  6.8) a r e  as 

f o l l o w s :  



( 1 )  F i s h  passage when p rov ided  a t  a  dam r e q u i r e  a  25 c f s  d i v e r s i o n  

t h rough  t h e  f i s h  passage a t  a l l  t imes. 

( 2 )  F low i n  t h e  r i v e r  must be ma in ta ined  i n  p r o p o r t i o n  t o  120 c f s  a t  

M a y f i e l d  (.66 c f s  p e r  square m i l e )  when n a t u r a l  f l o w  i n  t h e  stream 

exceeds t h i s  amount. 

( 3 )  V a r i a t i o n s  i n  pond l e v e l  I I I U S ~  be kep t  t o  a  minimum t o  prevent  c o n f l i c t  

w i t h  o t h e r  e s t a b l i s h e d  uses on t h e  ponds i n c l u d i n g  rec rea t i on ,  and w i l d l i f e ,  

t h e  wastewater t r ea tmen t  p l a n t  i n  T raverse  City and bank eros ion.  No 

s p e c i f i c  l i m i t  o r  range was e s t a b l i s h e d  by t h e  DNR, however, a  range o f  

one f o o t  seems t o  be t o l e r a b l e .  

( 4 )  Maximum t u r b i n e  f l o w  a t  each i n d i v i d u a l  dam i s  es tab l i shed  by economics. 

However, because o f  t h e  c l o s e  p r o x i m i t y  o f  Keystone, Boardman and Sabin, 

f lows th rough any one o f  them must be passed through t h e  o t h e r  o r  wasted 

ove r  t h e  sp i l lway .  Each a d d i t i o n a l  KW nf capac i ty ,  w h i l c  cos t ing  l e s s  

p e r  KW, produces fewer  KWH p e r  year ,  and t h e r e f o r e  has l e s s  econonlic 

value. Economic a n a l y s i s  based on c u r r e n t  t u r b i n e  c o s t  i n f o rma t i on ,  

f l ow  d u r a t i o n  cu rve  data,  a  revenue of 3$/KWH, and a  t u r b i n e  c a p a c i t y  a t  

a1 1  dams o f  1.3 c f s  p e r  square m i l e ,  w i l l  p r o v i d e  a  6  112% r a t e  o f  r e tu rn .  

( 5 )  S t u r d  power i s  o f  some s i g n i f i c a n c e  when t h e  5  dams a r e  operated 

i n  c o n j u n c t i o n  w i t h  each o ther .  The l a r g e  r e s e r v o i r  a t  Brown B r i dge  and 

t h e  l a r g e  r e s e r v o i r s  a t  Boardman and Union S t r c e t  permi t  t h e  d ischarge  



o f  water  th rough  a l l  o f  t h e  dams d u r i n g  t h e  peaking p e r i o d  us ing  t h e  

s to rage  a t  Brown B r i dge  and Boardman t o  p rov ide  peaking capac i t y  a t  

Keystone and Sabin. The t o t a l  pond area o f  t h e  system i s  679 acres. 

S to red  power pe r  f o o t  o f  draw on a l l  r e s e r v o i r s  i s  8,550 KWH pe r  ft. 

( 6 )  Ana l ys i s  o f  t h e  l oad  curve f o r  TCL&P i n d i c a t e s  t h e  maximum d u r a t i o n  

t h a t  peaking i s  needed o r  usab le  i s  about 16 hours. 

BROWN BRIDGE 

A t  Brown B r i dge  Dam t h e  two F r a n c i s  t u rb i nes ,  i n  place, a r e  i n  s a t i s f a c t o r y  

c o n d i t i o n  and have e x c e l l e n t  performance c h a r a c t e r i s t i c s  i n  terms o f  

e f f i c i e n c y .  The l a r g e r  t u r b i n e  r a t e d  a t  690 horsepower (515 KW) a t  a  

f l o w  o f  252 c f s  and a  head o f  29 ft. was o r i g i n a l l y  i n s t a l l e d  i n  1921. fl 

 his t u r b i n e  i s  q u i t e  s u i t a b l e  f o r  hand l i ng  peaking loads  and h i g h  

f lows .  The second t u r b i n e  i n s t a l l e d  i n  1941 t o  r ep lace  t h e  o r i g i n a l  

t u r b i n e  i s  o f  sma l l e r  capac i t y ,  375 horsepower (280 KW) a t  135 c f s  and 

29 ft. T h i s  t u r b i n e  would per form s a t i s f a c t o r i l y  a t  t h e  minimum f l o w  o f  

100 c f s  requ i red .  

KEYSTONE 

A1 Keystoi le Dam, i f  i t  i s  ~ ~ e c o n s t r u c t c d ,  t h e  minimum t u r b i n e  f l o w  would 

be 176 c f s .  When hand l ing  1.3 c f s  pe r  square m i l e ,  t h e  maximum f l o w  t o  

t h e  t u r b i n e  would be 344 y f s .  T h i s  would r e q u i r e  t h e  t u r b i n e  t o  operate 

over  t h e  range o f  241 t o  466 KW. Wi th  a  s i n g l e  t u r b i n e  i n s t a l l e d  



a t  t h i s  i n s t a l l a t i o n  t e n t a t i v e  s e l e c t i o n  i s  a  1250 m i l l i m e t e r  h o r i z o n t a l ,  

a d j u s t a b l e  b l ade  p r o p e l l e r ,  s tandard tube  t u r b i n e .  Such a  u n i t ,  as 

manufactured by A l l  i s  Chalmers, i s  r a t e d  a t  445 KW under a  n e t  

head o f  21 ft. and would d ischarge  287 c f s .  The u n i t  would be coupled 

t o  t h e  genera to r  w i t h  a  speed i nc rease r  p r o v i d i n g  a  genera to r  speed o f  

900 rpm. An a i r  operated c l u t c h  would d isconnect  t h e  genera to r  a t  25% 

overspeed. Approximate e f f i c i e n c y  i s  81% ( t u r b i n e  872, gear box 98%, 

genera to r  95%). 

BOARDMAN 

A t  Boardman, t h e  minimum f l o w  i s  177 c f s  and maximum f l o w  i s  347 c f s .  

A t  a  head o f  41 ft. t h e  minimum capac i t y  would be 489 KW, maximum 

c a p a c i t y  would be 963 KW. The s t r u c t u r e  a t  t h i s  i n s t a l l a t i o n  i s  s u i t a b l e  

f o r  t h e  i n s t a l l a t i , o n  of two t u r b i n e s ,  one t o  handle t h e  minimum f l o w  and 

t h e  second, i n  c o n j u n c t i o n  w i t h  t h e  f i r s t ,  t o  handle t h e  maximum f low.  

Bo th  u n i t s  would be 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  i n s t a l  l e d  i n  

.t.l~e e x i s t i n g  concre te  p ressure  flume. A t  a  f l o w  o f  175 c f s  and a  head 

o f  41 ft. each u n i t  would opera te  a t  a  speed o f  600 RPM and a  r a t i n g  o f  

610 KW. S ince these u n i t s  a r e  f i x e d  b lade  p r o p e l l e r  u n i t s  they  should 

be operated near t h e i r  r a t e d  capac i t y  f o r  maximum e f f i c i e n c y .  O v e r a l l  

e f f i c i e n c y  shou ld  be about 81% ( t u r b i n e  85%, gcne ra to r  95%). 



SABIN 

A t  Sabin Dam t h e  minimum t u r b i n e  f l o w  i s  180 c f s ,  maximum t u r b i n e  f l o w  

i s  349 c f s .  A t  a  head o f  20 ft. t h i s  w i l l  produce a  minimum capac i t y  o f  

250 KW and maximum 484 KW. T e n t a t i v e  s e l e c t i o n  i s  two 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 c d  i n  t h e  open f lumes. The f i r s t  t u r h i n ~  w i t h  a 

r a t i n g  o f  335 KW and a  d ischarge  o f  175 c f s  w i l l  operate a t  a  speed o f  

300 rpm. The second u n i t  would have a s i m i l a r  r a t i n g .  The two t o g e t h e r  

would d ischarge  t h e  niaximum t u r b i n e  f l o w  o f  350 c f s .  Ove ra l l  e f f i c i e n c y  

shoul d  be about 81% ( t u r b i n e  85%, genera to r  95%). 

U N I O N  STREET 

A t  Union S t ree t ,  t h e  minimum f l o w  i s  183 c f s ,  and t h e  maximum f l o w  i s  

359 c f s  a t  a  head o f  9.1 ft. T e n t a t i v e  s e l e c t i o n  i s  a  s i n g l e  1750 mm 

h o r i z o n t a l  , a d j u s t a b l e  blade, p r o p e l l e r ,  s tandard t ube  t u r b i n e  as manufactured 

by A l l i s  Chalmers. T h i s  u n i t  would be r a t e d  a t  195 KW w i t h  a  f l o w  o f  

312 c f s  and a t  a  head o f  9 ft. O v e r a l l  e f f i c i e n c y  i s  es t imated  a t  81% 

. ( t u r b i n e  87%, gear  box 98%, genera to r  95%). 

S p e c i f i c  da td  UII hydr.ueleclr ' ic equipment se lec ted  a s  w c l l  as a  summary 

of h y d r o e l e c t r i c  . c h a r a c t e r i s t i c  i s  tabu1 a ted  i n  F i g u r e  6.4a. 



SUMFIARY OF HYDROELECTRIC CHARACTERISTICS 

U n i t  
. . . . . .  

Union 
S t r e e t  

. . . . . . . . . .  Dam 

Board- Key- Brown 
Sabin man stone Br idge Total 
Dam Dam Dam Dam 

(1 )  Max. H.W. El  - Min. T.W.El. 
(2) Max. H.W. E l  - Max. T.W.E1. 
(3 )  Pond Area x Aver. Head x 0.8193. 
(4 )  A t  15% o f  Time Exceeded except Brown Br idge which i s  e x i s t i n g  capaci ty .  
(5 )  A t  Average Head & Max. Flow. 

$ 

1 

Dra i  nage Area 

Max. Flow (4)  

Min. Flow 

Max. Head Water 

Max. T a i l  Water 

Min. T a i l  Water 

Max. Head ( a t  Base Load) (1 )  

Min. Head ( a t  Peak Load) ( 2 )  

Pond Area 

Power Po ten t i a l  

Mi n. Capacity 

Max. Capacity (5 )  

Base Power 

Peak Power 

Annual Power 

Stored Power (3) 

F i sh  Passage 
. . . .  

Losses . . . . . . . . . . . . . . .  

I 

Sq.Mile 

Cfs 

C f  s 

El  ev. 

Elev. 

Elev. 

ft. (1)  

ft. (2)  

Acres 

,(@ 80% e f f ,  ) 

K W 

K W 

KWH/yr . 
KWH/yr. 

' KWH/yr. 

K\JH/ft (3)  

KW 

:KWM/yr..'.' . . . . . . . . . .  
1 .  

276 

359 

183 

590.0 

581.4 

580.4 

9.6 

8.6 

350 

120 

220 

1,220,000 

289,000 

1,509,000 

2,610 

16 

.'142,350. 
b 

I 

269 

350 

180 

613.8 

593.8 

592.8 

21.0 

20.0 

3 7 

255 

490 

2,680,000 

635,000 

3,315,000 

620 

3 6 

. . . .  .311,400: 
5 

I 

245 

345 

176 

6'78.0 

658.5 

627.5 

20.5 

19.5 

20 

240 

4170 

2,577,000 

610,000 

3,187,000 

330 

35 

304,000 - 

267 

347 

177 

654.8 

613.8 

613.8 

41.0 

41.0 

8 1  

490 

970 

5,322,000 

1,260,000 

6,582,000 

2,720 

69 . 
. . . . . .  607,950 
1 

151 

403 

100 

797.5 

768.2 

766.5 

31.0 

29.3 

191 

2 10 

830 

1,875,000 

. 1,012,000 

2,887,000 

4,720 
I-- 

--- 

- 

- - - 
--- 

. --- 
123.1 

118.4 

679 

1,315 

2,980 

13,674,000 

3,806,000 

17,480,000 

8,550 

156 

1,365,700 



6.5 ECONOMIC AND FINANCIAL CONSIDERATIONS 

Historic trends i n  inf la t ion indicate the general economy can be expected 

to  in f l a t e  a t  4% per year over the l i f e  of the project. Bond ra tes  will 

range from 6% to 7% depending on the bond term, from 15 t o  25 years. Of 

par t icular  concern, however, i s  the inf lat ion ra te  in energy costs.  D u r i n g  

the l i f e  of the project, the price of gas can be expected to" in f1a te  10% 

per year, coal 8% per year, and e l e c t r i c i t y  costs 5% per year. Evaluation 

of the f eas ib i l i t y  of hydroelectric generation on the Boardman River must 

be made considering these inf lat ion trends. The 8% ra te  i s  l ike ly  s ince '  

coal i s  the major fuel a t  TCL&P. However, proper planning and acquisition 

of low fuel cost power sources may make the 5% ra te  r ea l i s t i c .  . . .  ' 
Consideration of inf lat ion in the comparison of a1 ternates by present 

Worth Net Cash Flow & Rate of Return i s  essential  fo r  proper judgement. 

Other economic considerations such as market potential ,  .are  t rea ted '  i n  

Section 6.3, indicating a steady increase in demandsfor e l ec t r i c i ty  i n  

the area adjacent to  the r iver  (TCL&P Service Area). The need for  future 

bond issues t o  provide new power sources suggest t ha t  r a t e  increases should 

be given early consideration. 

6.5.1 ECONOblIC CONSIDERATION 

An evaluation of a l te rna te  ways of generating power should consider 

inf lat ion rates  in costs of operation, fuel and also provide some measure 

of net income to  be applied against future major capitol improvements. . 

Such net income over and above inf lat ion should reasonably be expected 

to  be from 5% to  6%. For comparison, the a1 ternates in th i s  study should 

be based upon 6% net income. 

In order to  compare a1 ternate  ways of providing power which involve 



di f ferent  i n i t i a l  investment and operating costs ,  the "Present Worth of 

the Net Cash Flow" a t  some discount ra te  i s  the most relevant measure of 

financial  f eas ib i l i t y .  If the present worth of a l l  cash expenditures i s  

subtracted from the present worth of revenue during the l i f e  of the 

project,  the balance remaining i s  the equivalent amount of money invested 

today a t  the designated discount ra te  such that  i t  will produce the same 

cash balance as  the project a t  the end of the project . .  Therefore, the 
1 

project with the largest  positive "P.resent Worth Net Cash Flow" i s  the 

most a t t r ac t ive  economic al ternate .  Since hydroelectric generation 

involves'a large i n i t i a l  investment, l i t t l e  operating cost and no fuel 

cost ,  the hydro a l te rna te  i s  being compared with lesser  investment in  

a high fuel cost a l te rna te  with fuel cost escalating a t  a r a t e  greater  

than. the general economy, special consideration must be given to the 

escalation r a t e  of energy cost re1 at ive t o  the general price 1 eve1 . 
Tabulated below'is an analysis of inf lat ion rates .  Rates have been 

selected to apply t o  the revenue to give the present worth of the net 

cash revenue flow i'n terms of inf lat ing energy costs.  

During the past 20 years, costs have inf lated a t  the ra te  of 4 to  lo%,  

per year. This in f l a t ion . r a t e  should be considered i n  projecting the 

long term cost of the hydroelectric a l ternates .  Tabulated below i s  a 

derivation of the ra tes  to  be applied t o  the present costs of anticipated 

work as i t  related to  expected net income, general and energy inf lat ion 

ra tes ,  and 1 i f e  of the project. 



Year: 1943 : 

RATE OF INFLATION 

(From U.S. Department of Labor Stat is t ics)  

1943 - 1978 
10 20 Rate 

Year 
Rate 

Year 
Rate 

to be 
Used 

Who1 esal e 53.3 82.8 87.4 94.6 94.5 102.5 134.7 212.3 7.5 4.1 4.0 
Price Index 

Coal 49.3 83.3 88.5 96.5 93.8 103.7 218.1 442.7 15.6 7:9 8.0 
Gas - - -- - - 76.1 91.8 92.7 126.7 431.5 16.6 9.1 10.0 
Elect. - - - - - -  99.7 101.3 100.9 129.3 252.7, 9.6 4.8 5.0 

I f  gas was the major fuel used in power generation e l e c t r i c  ra tes  would 

r i s e  a t  about 10% per year. Since coal i s  the major fuel a t  TCL&P, ra tes  

can be expected to  r i s e  a t  8% per year. However, power purctiased from 

major generation sources using nuclear, hydroelectric, and other lower 

cost sources in conjunction with coal wi 11 have an inf la t ion  approaching 

5%. 

Another parameter used in evaluating al ternate  investments i s  called the 

"Rate of Return". Using the principles of "Present Worth Net Cash Flow" 

of a l l  the expenditures and revenues involved in a  project,  i f  the net 

income ra t e  i s  increased such that  the present worth of the net cash flow 

becomes zero , . the  increased rate i s  cdlled the ''Rate of Return". The 

value of   ate of Return i s  the in te res t  ra te  necessary to  equal the net 

income provided by the project. The project with the greatest  Rate of 

Return, therefore,  i s  the best from an economic point of view. 

A th i rd  parameter i s  used to evaluate projects which have an element of 

r i sk  which i s  cal led the "Payout Period". I t  i s  the number of years 

required to  return the  i  ni t i  a1 investment pl us annual expenses i ncl udi ng  

B i n t e re s t .  This parameter i s  used when a  project may have a  re la t ive ly  



sho r t  l i f e  o r  an indeterminate l i f e .  This approach i s  n o t  considered 

rel.evant t o .  hydroel e c t r i  c ins ta l  1 a t ions ,  s ince  the  demand f o r  the  e l  ec- 

t r i c i t y  can be expected t o  e x i s t  many years.  

Since load projections f o r  the  Traverse City area indicate  a constantly 

increasing demand f o r  power, consideration. of possible overbuilding i s  

unnecessary. All of the  power t o  be generated by the  proposed hydro- 

e l e c t r i c  f a c i l i t i e s  is a small f rac t ion  of the  TCL&P load (See Section 

6.3). 

Other economic benef i ts  of the  hydroelectric f a c i l i t i e s  on the  Boardman 

River a r e  as  fol  lows : 

1. Stab i l i za t ion  of e l e c t r i c i t y  costs  by i so la t ing  them from fuel cost .  

2. Pondage provides some peaking capacity (8,550 KWH per day e s t . )  

. 3 .  Conversion of t he  dams t o  hydroelectric generation and t rans fe r r ing  

dam maintenance cost  t o  hydro expense reduces t he  General Fund expenses 

of Grand Traverse County (maintenance of Boardman and Sabin) and Traverse 

City (maintenance of Union S t r e e t ) .  

6.5.2 FINANCIAL CONSIDERATION 

Consultations w i t h  t he  bonding consultants f o r  the  City of Traverse 

City has indicated t h a t  bonding f o r  hydroelectric up t o  $9,000,000 i s  

IIUL unreasonable. The following i s  a t ab l e  of i n t e r e s t  r a t e s  and bond 

terms f o r  the various l eve l s  of bonding t h a t  might he used: 

Bond Amount Term In t e r e s t  Rate 

$0 - $3,000,000 15 years 6 114% 

$3,000,000 - $5,UUU,OOO 20' years 6 314% 

$5,000,000 - $9,000,000 25 years 7% 

The above ra tes  should be used t o  determine the  annual bond payment i n  



the economic analys is  of the  various a l t e rna t e s .  

The.operation and maintenance of hydroelectr ic f a c i l i t y  involves c e r t a i n  

periodic major expenditures incl  u d i n g  equipment replacement, regular  

and thorough inspections of the dams and turbines ,  and major repa i r s  t o  

the  dam and the  impoundment o r  reservoir .  These should be considered as  

occurring a t  5 and 10 year in te rva l s .  Funds .should be s e t  a s ide  'annually 

accruing a s  a cash reserve f o r  these  expenditures. Annual deposi ts  t o  

this reserve acesunt should accrue i n t c r c s t  a t  thc  r a t e  of SX, the  

probable i n t e r e s t  r a t e  a t  the  bank. In addi t ion,  an allowance of money 

i n  the  reserve a t  the  termination of the project  ( ca l l ed  decommissioning 

cos t s )  should be avai lable .  T h i s  should a l so  be handled a s  an annual 

payment i n to  a reserve account bearing i n t e r e s t  a t  5%. 

While a $9,000,000 bond issue  is not considered unreasonable, the  need 

f o r  addit ional  bond issues  f o r  long term power source purchases is  

indicated in the  power source study nearing completion. Consideration 

of r a t e  increases must be made i n  the  near fu ture .  



6.6 WATER RESOURCES NEEDS AND RESERVOIR USES 

The Boardman' R i v e r  wa te r  uses a r e  o u t l i n e d  i n  t h e  Boardman R i v e r  p lan :  

"The Mich igan Water Resources Commission has e s t a b l i s h e d  by a d m i n i s t r a t i v e  

r u l e  i n t r a s t a t e  water  q u a l i t y  standards and use des igna t i on  f o r  t h e  

Boardman River .  It i s  t o  be p r o t e c t e d  f o r  r e c r e a t i o n - t o t a l  body c o n t a c t  

(i.e., swimming) ; i n t o l e r a n t - c o l d  wate r  species;  i n d u s t r i a l  water  supply;  

a g r i c u l t u r a l  and commercial wa te r  s11p.ply and o t h e r  uses. Thc water  i s  

t o  be p r o t e c t e d  f o r  more t h a n  one use under these  standards, t h e  most 

r e s t r i c t i v e  i n d i v i d u a l  s tandard o f  des ignated water  use app l ies .  Also, 

i f  e x i s t i n g  wate r  qua1 i t y  i s  s u p e r i o r  t o  t h e  des ignated use requirements,  

i t  must be ma in ta ined  a t  t h a t  l e v e l  u n t i l  i t  has been adequately demonstrated 

t o  t h e  Mich igan  Water Resources Cornmissi.on t h a t  t h e  change i n  q u a l i t y  

does n o t  o r  w i l l  no t  become i n j u r i o u s  t o  t h e  pub1 i c  hea l th ,  s a f e t y  o r  

wel fare,  o r  become i n j u r i o u s  t o  any o t h e r  uses be ing  made o f  such waters." 

S tud ies  conducted on t h e  Boardman R i v e r  by t h e  Bureau o f  Water Management 

S t a f f ,  DNR, i n d i c a t e  t h a t  t h e  q u a l i t y  o f  waters  w i t h i n  t h e  Boardman 

R i v e r  b a s i n  meet o r  exceed a l l  standards, as mentioned above, e s t a b l i s h e d  

f o r  t h e  r i v e r .  The v i l l a g e s  o f , S o u t h  Board~~rar~ and M a y f i e l d  a r e  on 

s e p t i c - d r a i n f i e l d  systems and t h e  V i l l a g e  of K a l  kaska disposes o f  i t s  

waste by l a n d  d i sposa l  methods. Traverse City operates a  modern wastewater 

t reat.ment p l an t .  Secondarmy t rea tment  o f  waste mnoves rrlore than  80% o f  

t he  phosphorous b e f o r e  t h e  e f f l u e n t  i s  d i  scharged i n t o  t h e  Boardman 

R i v e r  j u s t  be1 ow Boardman Lake. 



C Except f o r  t h e  impoundments on t h e  main stream (c lassed  as t o p  qua1 i t y  

warm water ) ,  t h e  r i v e r  above Boardman Pond t o  " t h e  f o r k s "  i s  c l a s s i f i e d  

as t o p  q u a l i t y  t r o u t  water. The n o r t h  and south branches and most o f  

t h e  t r i b u t a r i e s  a re  c l a s s i f i e d  as t o p  q u a l i t y  t r o u t  t r i b u t a r i e s .  

-. The most ex tens i ve  l a n d  uses i n  t h e  watershed a r e  f o r e s t r y  and rec rea t i on .  

..- I tie g l a c l a l e d  lupoyt-apky and sandy s o i l s  o f  the  Rnardman R i v e r  watershed 

l i m i t  a g r i c u l t u r a l  a c t i v i t i e s .  Where s o i l s  a r e  more p roduc t i ve  and 

s lopes a r e  more g e n t l e  as i n  t h e  southern p o r t i o n  o f  t h e  watershed, a  

f a i r  degree o f  success has been ob ta ined  w i t h  d a i r y  farming. Abandonment 
--.r 

o f  non-compet i t ive farms i n  t h e  n o r t h e r n  p a r t  o f  t h e  s t a t e  has been a  

v t r e n d  o f  l o n g  standing. Some farms, e s p e c i a l l y  i n  Kal  kaska County, have 

been re -es tab l i shed  as t r e e  f a m s  supp ly ing  a  s u b s t a n t i a l  share o f  t h e  

n a t i o n ' s  Christmas t r ees .  

Only one p u b l i c  access s i t e  i s  l o c a t e d  on . the  r i v e r .  A d d i t i o n a l l y ,  

access i s  p rov ided  a t  t h e  t h r e e  campgrounds f rom Brown  ridge Pond up t o  

t h e  Forks. Access t o  t h e  stream i s  a l s o  p rov ided  f o r  f ishermen over  

s t a t e  lands  i n  t h e  upper reaches o f  . t he  r i v e r  and a t  severa l  county  road 

br idges.  
, 

F i s h e r y  and Wild1 i f e  Uses 

As a  t r o u t  stream, t h e  Boardnian ranks among M ich igan ' s  t o p  ten. Above 

Brown B r i dge  Dam, t h e  Boardman R i v e r  i s  a  t o p  q u a l i t y ,  moderate s i z e  



t r o u t  stream f l o w i n g  th rough t h e  F i f e  Lake S t a t e  Forest .  I t  con ta ins  

e x c e l l e n t  popu la t i ons  o f  smal l  t o  moderate s i z e  brook and brown t r o u t .  

Brown t r o u t  i n  t h e  10 t o  13 i n c h  s ize-range a re  abundant. Considerable 

p u b l i c  ownership and scenic  t e r r a i n  make t h e  stream a  p leasan t  one t o  

f i s h .  The bottom is .  f i r m  sand and g rave l  and t h e  stream i s  r e l a t i v e l y  

s w i f t  . 

Be1 nw Brown B r i dge  Dam, t h e  stream widens b u t  i t  s t i l l  has a  r a p i d  f l o w  

o v e r  a  g rave l  and sand bottom. Brown t r o u t  dominate t h e  f i s h  popu la t ion .  

T h e i r  numbers a r e  somewhat l e s s  than  t h e i r  food  supply  w i l l  suppor t  as 

n a t u r a l  r e p r o d u c t i o n  i s  impa i red  by Brown B r i d g e  Dam. The Boardman i s  

s t i l l  a  f i n e  t r o u t  stream, however, a l l  t h e  way down t o  t h e  Boardman 

Hydro Pond. 

The lower  p a r t  o f  t h e  r i v e r  w i t h i n  t h e  con f i nes  o f  Traverse City rece i ves  

s u b s t a n t i a l  runs o f  s t e e l  head, 1  ake t r o u t  and salmon seasonal l y  m i g r a t i n g  

upstream t o  t he  Union S t r e e t  Dam, The impoundments on t h e  r iver . ,  p a r t i c u l a r l y  

Brown B r i d g e  Pond and Boardman Lake ( a c t u a l  l y  a  n a t u r a l  1  ake) , suppor t  

t y p i c a l  warmwater f i s h  popu la t ions .  

Nea r l y  a l l  o f  t h e  Boardman's numerous t r i b u t a r i e s  a r e  t o p  q u a l i t y  t r o u t  

wa te rs  and impo r tan t  nursery  streams, w i t h  t h e  nrur-e s i z e a b l e  ones suppo r t i ng  

cu r l s l de rab le  ,Lr.uut f l s h i n g  o f  t h e i r  own. 

Ma jo r  game species i n  t h e  area i n c l i l d e  w h i t c  - t a i l  deei;, squirrels 

( b l a c k  and gray and f o x  s q u i r r e l s ) ,  c o t t o n t a i l  r a b b i t s ,  snowshoe hare, 



r u f f e d  grouse, many spec ies o f  water fowl  and shorebi rds.  The mute swans 

found i n  t h e  Traverse Bay area a re  a  p a r t i c u l a r  a t t r a c t i u r ~  f o r  b i r d  

watchers. The bay area and Boardman R i v e r  a re  t h e  o n l y  ma jo r  w i n t e r i n g  

areas i n  M ich igan  f o r  t h e  non-nat ive swan. 

The r i v e r  i s  n o t  l a r g e  o r  c o n s i s t e n t l y  deep enough f o r  boat ing.  Therefore,  

b o a t i n g  i s  r e s t r i c t e d  t o  t h e  t h r e e  impoundments, Boardman Lake, and t h e  

ex t . r~me  lower  reach of t h e  r i v e r  a t  Traverse City. 

The Boardman R i v e r  i s  used e x t e n s i v e l y  by  canoeis ts .  

Operat ing t h e  f i v e  dams on t h e  Boardman R i v e r  as a  co-dependent h y d r o e l e c t r i c  

system p rov ides  b e n e f i t s  t o  t h e  r i v e r  o f .  an environmental  nature.  Water 

resource  management such as impoundment l e v e l  s t a b i l i z a t i o n  and f l o o d  c o n t r o l  

can be r e a l i z e d  i n  a  managed system, whereas t h e  present  c o n d i t i o n s  make 

such b e n e f i t s  d i f f i c u l t  t o  achieve. 



6.7 ENVIRONMENTAL CONCERNS 

The Boardman R i ve r ,  l i k e  most r i v e r s ,  . e s p e c i a l l y  those  i n  t h e  n o r t h e r n  

reg ions ,  i s  env i r onmen ta l l y  s e n s i t i v e  and t he re fo re  sub jec t  t o  s o c i a l  

c o n t r o l s  and p u b l i c  acceptance o f  a l t e r a t i o n s  i n  r i v e r  use; t h e r e f o r e ,  

env i ronnent 'a l  concerns a r e  an impo r tan t  p a r t  o f  t h i s  f e a s i b i l i t y  study. 

A complete Environmental  Impact Statement (EIS)  i s  no t  w i t h i n  t h e  scope 

o f  t h i  s  r epo r t .  However, env i ronmenta l  concerns which cou ld  d i r e c t l y  

a f f e c t  t h e  f e a s i b i l i t y  o f  t h i s  p r o j e c t  a r e  c a r e f u l l y  examined. 

Ope ra t i ng  the  .fi.ve dalr~s on t h e  Hoardman R i v e r  as a co-dependent h y d r o e l e c t r i c  

system p rov ides  b e n e f i t s  t o  t h e  r i v e r  o f  an environmental  nature.  Water 

resource  management such as impoundment l e v e l  s t a b i l  i z a t i o n  and f l  ood 

c o n t r o l  can be r e a l i z e d  i n  a  managed system, whereas t h e  present  c o n d i t i o n s  make 

such b e n e f i t s  d i f f i c u l t  t o  achieve. 

6.7.1 ENVIRONMENTAL IMPACT STATEMENT 

I f  r e h a b i l i t a t i n g  t h e  dams on t h e  Boardman R i v e r  i s  undertaken, a  complete 

EIS shou ld  be prepared f o r  r ev i ew  by t h e  DNR and Mich igan Environmental  

Review Board (MERB) . D iscuss ion  o f  env i ronmenta l  i ssues  i n  t h i s  f e a s i  b i l  i t y  

s t u d y  i s  in tended t o  i d e n t i f y  p o s s i b l e  problem areas. The cos t  o f  

p r e p a r i n g  an env i ronmenta l  ' inlpact statement and t.hc amount irr L ~ I I I C  

a n t i c i p a t e d  t o  g a i n  approval  i s  cons idered i n  t h e  economic f e a s i b i l i t y  

assessment,. 



6.7.2 WILDLIFE 

The w i l d l i f e  species found i n  t h e  area o f  t h e  Boardman R i v e r  a re  t h e  

same as those  found i n  o t h e r  areas o f  n o r t h e r n  Michigan. There i s  no 

r e c o r d  o f  any th rea tened o r  endangered p l a n t  o r  animal species i n  t h e  

area and no eag le  o r  osprey nes ts  a re  known t o  e x i s t  i n  t h e  area. 

Cerler-dl i rly I~yclr-oel ectric pewel- on t h c  Boardman R i v e r  ghoul d have no 

s i g n i f i c a n t  impact on w i l d l i f e ,  w i t h  t h e  excep t ion  o f  t h e  upper end o f  

t h e  Boardman Lake ( a t  Logan's Landing.) where t h e  main concern i s  a  

co lony  o f  mute swans and o t h e r  water fowl .  

I n  t h e  event o f  h y d r o e l e c t r i c  power generat ion,  t h e  f o l  1  owing p recau t ions  

should be implemented. 

a. S u f f i c i e n t  f l o w  must be ma in ta ined  t o  keep t h e  es tuary  a t  t h e  

upper end o f  Boardman Lake f r e e  o f  i c e  t o  p rov ide  w i n t e r i n g  h a b i t a t  f o r  

t h e  water fowl  i n  t h e  area. 

b. Lake l e v e l  f l u c t u a t i o n  a t  Boardman Lake must be c o n t r o l l e d  such 

t h a t  water fowl  food resources a t ' the  upper end o f  t h e  l a k e  a r e  n o t  

impai red.  O f  no te  i s  t h a t  t h e r e  i s  a  l o t  o f  f eed ing  by people v i s i t i n g  

t h e  area, u t i l i z i n g  t h e  park and boat  launch f a c i l i t i e s .  

6.7.3 FISHERIES 

' A l i s t  o f  f i s h s p c c i e s  i n t h e B o a r d m a n R i v e r w a s f r l r n i s h e d b y t h e D N R  , 



d u r i n g  correspondence w i t h  t h a t  department. No th rea tened o r  endangered 

spec ies  a r e  c u r r e n t l y  known t o  e x i s t  i n  t h e  Boardman River .  

Salmon f i s h i n g  i s  an impor tan t ,  b u t  c o n t r o v e r s i a l ,  asse t  t o  t h e  community 

t h e  s h o r t  reach o f  t h e  r i v e r  downstream f rom Union S t r e e t  Dam t o  Grand 

Traverse  Bay. It i s  n o t  expected t h a t  t h e  f l o w  c h a r a c t e r i s t i c s  i n  t h i s  

r each  would be m a t e r i a l l y  a l t e r e d  t o  have an impact on s p o r t  f i s h i n g .  

/ 

F i s h e r i e s  i s  a  ma jo r  c o n s i d e r a t i o n  i n  e s t a b l i s h i n g  minimum f l o w  f o r  

Boardman R i ve r .  Minimum f l o w  has been e s t a b l i s h e d  by agreement w i t h  

t h e  DNR a t  120 c f s  a t  t h e  M a y f i e l d  U.S.G.S. gage. A t  t h e  i n d i v i d u a l  

dam s i t e s  i t  i s  t o  be p r o p o r t i o n a l  t o  t h e  r e s p e c t i v e  dra inage areas. 

Tu rb ine  mor ta l  i t y ,  accord ing  t o  t h e  DNR, has n o t  been a  problem a t  o t h e r  

h y d r o e l e c t r i c  s i t e s ,  b u t  t h e  e f f e c t  on m ig ran t  f i s h  would have t o  be 

addressed i n  t h e  E I S .  

Accord ing t o  t h e  DNR, f i s h  passages w i l l  be requ ied  a t  a l l  dam s i t e s  

excep t  Brown B r i dge  Dam and i s  d iscussed i n  Sec t i on  6.7.9 o f  t h i s  r epo r t .  

6.7.4 WATER QUALITY 

The Boardman K i v e r  has always had very  h i g h  stream and wate r  q u a l i t y ,  

and t h i s  h i g h  qua1 i t y  was v e r i f i e d  d u r i n g  stream bottom sampl ing undertaken 

b y  t h e  DNR Water Q u a l i t y  D i v i s i o n  i n  November, 1978. 



E l w i n  D. Evans, Ph.D., aqua t i c  b i o l o g i s t  w i t h  t h e  DNR observed t h e  

sampling. H i s  l e t t e r  o f  January 10, 1979, (see Appendix E(11) ) ,  s t a t e s  

"I do no t  fo resee  any s i g n i f i c a n t  changes i n  r i v e r  q u a l i t y  o r  water  

qual  i ty  shoul d  power once aga in  be generated w i t h  these  hydro .p l  ants".  

Water qual i t y  standards app l y i ng  t o  t h i s  p r o j e c t  a r e  a l s o  addressed by 

Rober t  Basch, b i o l o g y  sec t ion ,  DNR, i n  h i s  l e t t e r  t o  Da le  Granger, Water 

F l d ~ ~ d y e i ~ ~ e ~ i l  D i v i  S~OII, 011 October 18, 1378: " t hcsc  d;lms/hydro generators  

were operated i n  t h e  pas t  and a  brown t r o u t  f i s h e r y  was ma in ta ined  i n  

t h e  r i v e r  and t h e  impoundments had good warm water  f i s h e r i e s .  I t  i s  

t h e r e f o r e  u n l i k e l y  t h a t  r e a c t i v a t i n g  these dams w i l l  s i g n i f i c a n t l y  a l t e r  

t h e  e x i s t i n g  wate r  q u a l i t y  o f  t h i s  r i v e r . "  

6.7.5 M I N I M U M  FLOW 

Minimum f l o w  f o r  t h e  p o r t i o n  o f  t h e  Boardman R i v e r  i nvo l ved  i n  t h i s  

s tudy  has been j o i n t l y  determined w i t h  t h e  DNR as a  r e s u l t  o f  low f l o w  

s t u d i e s  conducted i n  t h e  f i e l d .  

Three reaches o f  t h e  r i v e r  a re  seen as impor tan t  f o r  m a i n t a i n i n g  minimum 

f l  ow: 

a. The o u t l e t  f rom Boardman Lake i n  o rde r  t o  ma in ta i n  s u f f i c i e n t  

f l o w  t o  a s s i m i l a t e  t h e  d ischarge  f rom t h e  mun ic ipa l  wastewater t rea tment  

p l  ant ;  

b. The i n l e t  t o  Boardman Lake (Logan's  Landing) must have s u f f i c i e n t  

f l o w  t o  m a i n t a i n  t h e  open-water w i l d f o w l  h a b i t a t ;  



c. The reach o f  r i v e r  f rom Brown B r i dge  Dam downstream t o  t h e  

c o n f l  uence o f  Eas t  Creek, p r i m a r i l y  t o  m a i n t a i n  t r o u t  f i s h e r i e s .  

A  l o w  f l o w  s tudy was conducted i n  November o f  1978. C o n t r o l l e d  d ischarges 

f r om Brown B r i dge  Dam were used t o  s t a b i l i z e  t h e  f l o w  a t  t h e  U.S.G.S. 

M a y f i e l d  gage. ' As a .  r e s u l t  o f  t h e  above study, i t  has been determined 

b y  t h e  DNR t h a t  minimum f l o w  a l lowed a t  t h e  M a y f i e l d  gage should be 120 

c f s  and l t ~ e  f l o w  a t  t h e  i n d i v i d u a l  dam s i t e s  t o  be p r o p o r t i o n a l  t o  t h e i r  

r e s p e c t i v e  d ra inage  areas as f o l l ows :  

S i t e  - 
Drainage Area Minimum Flow 

Sq. M i .  c f  s  

Brown B r i d g e  Dam 15 1  100 

M a y f i e l  d  Gage 181 120 

Keystone Dam 265 . 176 

Eoardman Dam . 267 177 

Sab in  Dam 269 180 

Union S t r e e t  Dam 2  76 183 

D u r i n g  extreme c o n d i t i o n s  when t h e  f low i n  t h e  Boardman R i v e r  i s  l e s s  

t h a n  t h e  above minimums, t h e  f l o w  a t  t h e  dam s i t e s  would be " run-of - the-  

r i v e r " .  A gage l o c a t e d  a.1: t h e  i n l e t  to ,  Brown B r i dge  Pond cou ld  be used 

t o  m o n i t o r  t h a t  extreme c o n d i t i o n ,  

6.7.6 POND FLUCTUATIONS 

Due t o  t h e  c o n s t r a i n t s  a t  t h e  e x i s t i n g  dam s i t e s ,  such as s p i l l w a y  

e l e v a t i o n s ,  e x i s t i n g  b u i l d i n g s ,  etc., t h e  pond e l e v a t i o n s  a r e  no t  a n t i c i p a t e d  

t o  be r a i s e d  above t h e  l e v e l s  exper ienced d u r i n g  p resen t  and past  operat ions.  



Boardman Lake, be ing  t h e  l a r g e s t  o f  t h e  impoundments, w i l l  

f l u c t u a t e  l e s s  than  1 ft. due t o  hydro-operat ions a t  Union S t r e e t  Dam. 

There a r e  c u r r e n t l y  no l e g a l  l a k e  l e v e l s -  e s t a b l  i shed f o r  any o f  t h e  

impoundments. Pond l e v e l  f l  u c t u a t i o n s  as a r e s u l t  o f  hydro -opera t i  on 

would have t o  be c a r e f u l  l y  analyzed as a p a r t  o f  an E' IS i f t h e  p r o j e c t  

proceeds. 

A l l  o f  t h e  e x i s t i n g  impoundments were checked by boat  f o r  t h e  p o s s i b l e  

need o f  bank p r o t e c t i o n .  Photographs were ob ta ined  f o r  i d e n t i f i c a t i o n  

o f  va r i ous  suspect shore-areas on each impoundment. No s i g n i f i c a n t  
..... 

problem areas were discovered. 

The south bank o f  t h e  Brown E r i dge  'Pond i s  r e l a t i v e l y  low, 3 t o  4  ft. 

i n  he igh t ,  except  . f o r  t h e  boat  launch area which i s  cons ide rab l y  h igher .  Banks 

appear s t a b l e  and vege ta t i on  a1 ong t h e  s l  opes p rov ides  p r o t e c t i o n  from erosion. 

The i n l e t  area (eas t  end) o f  t h e  pond has somewhat lower  banks w i t h  l e s s  

v e g e t a t i o n  a long t h e  shore and normal f l u c t u a t i o n  ( a s  i n  past  yea rs )  inundates  

o n l y  a  narrow band a t  t h e  w a t e r ' s  edge. The n o r t h  bank o f  t h e  pond i s  s teep 

and as much as 40 ft. high. Along t h e  f o o t  o f  t h i s  steep s lope i s  a  

she1 f 20 t o  45 ft. wide which d i i cou rages  eros ion.  ~ l t h ' ouc jh  t h e  banks 

a r e  steep, t hey  a r e  we1 1 t imbered, p r i n c i p a l l y  w i t h  con i fe rs .  A l e s s  

t h a n  1 f t  , fl u c t l ~ a t i n n  i n  1  eve1 because o f  hydro -opera t i  on  appear.^ t u  

present  i n s i g n i f i c a n t  e r o s i o n  problems. 



Boardman Pond was examined by boat  on September 19, 1978. A berm beach 

e x i s t s  a long  t h e  l e n g t h  o f  t h e  concre te  c u t o f f  w a l l  across t h e  o l d  r i v e r  

channel west o f  t h e  dam. A m ino r  s h e l f  a t  t h e  w a t e r ' s  edge p r o t e c t s  t h e  

10 ft. t o  12 ft. bank eas t  o f  t h e  r a i l r o a d .  Some swamp on t h e  west s i d e  

o f  t h e  r i v e r  between Boardman and t h e  Keystone Dam s i t e  e x i s t  as a  

n a t u r a l  na tu re  s tudy  area. Some. s i l t i n g  e x i s t s  as a  r e s u l t  o f  t h e  

Keystone Dam f a i l u r e  i n  1961. The s w i f t  c u r r e n t  through t h e  c u t  area 

and f o r  some d i s t a n c e  downstream f rom t h e  Keystone s i t e  s i l t i n g  i s  

ev i den t .  

Banks on t h e  eas t  s i d e  o f  t h e  pond a re  somewhat s teeper  and h igher ,  b u t  

a r e  l e s s  w e l l  p r o t e c t e d  w i t h  vege ta t ion ,  y e t  evidence o f  s lough ing  has 

been minimal.  F u r t h e r  downstream, t h e  few res idences have lower  banks 

and a r e  w e l l  p ro tec ted  bo th  as t o  s lope  and t o  vege ta t i ve  cover. No 

s i g n i f i c a n t  problems a r e  expected t o  develop from t h e  proposed operat ion.  

Sabin Pond was a l s o  checked by boat. F a i r l y  steep banks on bo th  s i des  

o f  t h e  pond were w e l l  p r o t e c t e d  w i t h  v e g e t a t l o n  and w i t h  a  narrow e a r t h  

s h e l f  a long  t h e  t o e  o f  t h e  slopes. A 1  ow swampy area e x i s t s  downstream 

f rom t h e  Boardman Dam concre te  s p i  1  lway d ischarge  channel. The eas t  

bank f o r  t h e  most p a r t  i s  w e l l  wooded and t h e  proposed ope ra t i on  o f  

f l u c t u a t i o n  o f  2  ft. o r  l e s s  would cause l i t t l e  i f  any eros ion.  T h i s  i s  

t h e  l a r g e s t  proposed l e v e l  f l  u c t u a t l o n  and t h e  banks o f  t h i s  purid s t ~ u u l d  

be inspec ted  annua l l y  i f  t h i s  procedure i s  f o l l o w e d  i n  t h e  f u tu re .  



'. 6.7.7 CANOE PORTAGES 

The Boardman R i v e r  i s  used e x t e n s i v e l y  by canoe i s t s  and canoe por tage 

shou ld  be p rov ided  a t  a l l  t h e  dam s i t e s .  It i s  thought  t h a t  one o f  t h e  

most economical and s t i l l  s a t i s f a c t o r y  por tages  coul  d  be b u i l t  i n c o r p o r a t i n g  

a bark o r  sawdust t r a i l  w i t h  some t ype  o f  h a n d r a i l  on one s ide,  and it . 

would prove d e s i r a b l e  t o  bench a t .  i n t e r v a l  s  on some o f  t h e  s teeper  

portages. Posts  a long t h e  por tage  t o  a s s i s t  i n  land ing  canoes may a l s o  

be requ i red .  

6.7.8 SILT REMOVAL 

S i l t  removal i s  n o t  be ing  cons idered i n  t h e  scope o f  t h i s  f e a s i b l i t y  

study. The e x i s t i n g  dams, i f  r e t r o f i t t e d  f o r  hydropower, would f u n c t i o n  

h y d r a u l i c a l l y  t h e  same as i n  t h e  present  ope ra t i ons  and s i l t  d i s t u rbance  

i s  no t  an t i c i pa ted .  

I f  d e - s i l t i n g  t h e  impoundments a t  a  l a t e r  da te  as a  maintenance i tem i s  

proposed, t h e  dredging would. be sub jec t  t o  DNR and U.S. Army Corps o f  

Engineers '  rev iew and a n a l y s i  s. 

Sediments would have t o  be analyzed p r i o r  t o  d redg ing  us ing  EPA p o l l u t e d  

dredge s p o i l  c r i t e r i a .  Cont ro l  measures and pe rm i t  l i m i t s  would be such 

as t o  assure compl iance w i t h  Mich igan Water Q u a l i t y  Standards (WQS). DNR 

and Corps o f  Engineers '  pe rm i t  requi rements would have t o  be met. 



6.7.9 -FISH PASSAGE 

The ques t i on  o f  f i s h  passage requi rements has been d iscussed thorough ly  

d u r i n g  meet ings w i t h  DNR rep resen ta t i ves .  They m a i n t a i n  t h a t  f i s h  

passage w i l l  be r e q u i r e d  as a  c o n d i t i o n  t o  pe rm i t  approval  f o r  t h e  

r e h a b i l i t a t i o n  o f  a l l  dams, exc lud ing  Brown B r i dge  Dam. Any f i s h  

passage s t r u c t u r e  would r e q u i r e  a  manual s o r t i n g  ope ra t i on  d u r i n g  t h e  

salmon runs  i n  o r d e r  t o  keep these  species ou t  o f  t h e  impoundments, i f  

found  necessary by t h e  DNR. 

F i s h  passages would r e q u i r e  25 c f s  o f ,  f l  ow con t i nuous l y  i n  o rde r  t o  

ope ra te  p roper ly .  C o n s t r u c t i o n  cos t  i s  es t imated  a t  $31,000 p e r  ft. o f  

head o r  a  t o t a l  amount o f  $2,790,000.00 (Appendix F )  and an energy l o s s  o f  

$39,000.00 pe r  y e a r  ( f i g u r e  7.2.la). 

The s t a t u t o r y  a u t h o r i t y  f o r  t h e  f i s h  passage requi rement  i s  Ac t  123, PA 

1929 c o n f e r r i n g  t o  t h e  Na tu ra l  Rasn~rrces C~mmi s s i  on t h e  author.  i ly  " t o  

p r o v i d e  f o r  t h e  e r e c t i o n  and maintenance o f  means f o r  t h e  f r e e  passage 

of f i s h  th rough and over  dams e rec ted  across r i v e r s ,  streams, o r  creeks 

and t o  p r o h i b i t  o b s t r u c t i o n  o f  r i v e r s ,  streams and creeks such as t o  

p reven t  t h e  f r e e  passage o f  f i s h  up and downstream". 

The s t a t e d  general  po l  i c y  o f  t h e  DNR i s :  "F i sh  passage w i l l  be r e q u i r e d  

t o  be p rov ided  a t  a l l  dams and o t h e r  o b s t r u c t i o n s  t o  f i s h  movement 

un less  i t i s  determined hy t h e  Department t h a t  l o n g  r-anye f i s h e r i e s  



management programs w i l l  o r  may be adverse ly  a f f e c t e d  i f  such passage 

p r o v i s i o n s  a re  exerc ised.  I f  such de te rm ina t i on  i s  made, a  waiver  o f  

t h i s  requi rement  may be author ized.  S ince even l o n g  range management 

programs a r e  sub jec t  t o  change, and s i nce  t h e  c a p a b i l i t y  f o r  passage 

p rov ides  management f l e x i b i l i t y ,  waivers  o f  passage requirements s h a l l  

be rev iewed and approved by t h e  Commission" ( ~ a t u r a l  Resources Con~mission). 

It was po in ted  ou t  by DNR s t a f f  t h a t  funds f o r  50% o f  t h e  c o s t  o f  f i s h  

passages may be a v a i l a b l e  f rom f e d e r a l  o r  s t a t e  sources under t he  Anadromous 

F i s h e r i e s  Conservat ion Ac t  and others .  

6.7.10 FLOWAGE RIGHTS 

Flowage r i g h t s  c u r r e n t l y  e x i s t  f o r  t h e  owners o f  Brown B r i dge  Dam, t h e  

washed-out Keystone Dam, Boardman Dam and Sabin Dam. Our i n v e s t i g a t i o n  

has no t  d i s c l o s e d  any e x i s t i n g  o r  pas t  f lowage r i g h t s  f o r  Boardman Lake 

and Union St. Dam a l though f lowage r i g h t s  a r e  r e f e r r e d  t o  i n  a  q u i t  

c l a i m  deed which t r a n s f e r s  Union S t .  Dam.to Traverse City. Union St. 

Dam has been used t o  power a  g r i s t  m i l l ,  t h e r e f o r e ,  hydro-mechanical 

power has been produced a t  t h a t   sit.^, h~rt. not. h y d r o e l e c t r i c  power. Kare 

r e c e n t l y ,  t h e  dam has been operated as a  1  ake c o n t r o l  ' s t r u c t u r e  f o r  

Boardman Lake, a l though i t  i s  a  n a t u r a l  lake.  Inasmuch as t h e  City o f  

Traverse City owns t h e  dam,. i t  may be p o s s i b l e  t o  have a  1  egal l a k e  

l e v e l  o r  l e v e l s  e s t a b l i s h e d  i n  c i r c u i t  cou r t .  These l e v e l s  c o u l d  be 

e s t a b l  i shed w i t h i n  parameters su i  tab1 e  f o r  hydropower p roduc t ion .  

Flowage r i g h t s  appear t o  be i n  o r d e r  t o  proceed w i t h  a  r e h a b i l  i t a t i o n  

p r o j e c t .  



6.8 SOCIO- Ii4STITUTIONAL FACTORS 

The Boardman i s  a popular t r ou t  and salmon stream, between Union S t r e e t  

and Lake Michigan (about one mile) ,  there  a r e  several runs of salmonidae 

which a t t r a c t  large  numbers of fishermen. A t  the four other  dams up- 

stream, there  a r e  no e f f ec t i ve  f i s h  passages. Therefore, r i ve r  reaches 

between dams a r e  i so la ted  and fish migration i s  l imited.  

River use by boaters i s  primarily by canoeists  and they a r e  a formidable 

f ac to r ;  therefore sa fe  portage must be provided. A t  the  Keystone s i t e ,  

canoe t r a n s i t  i s  made d i f f i c u l t  by the  f a s t  current  where the  Keystone' 

Dam has been washed out.  Other boats a r e  l imited by r i v e r  cha rac t e r i s t i c s  

t o  t he  impoundments and motor boats a r e  not allowed. 

There a r e  no known h i s t o r i c  o r  archaeological s i t e s  i n  o r  along the  

river. 

6.8.1 MEETIiqGS WITH LOCAL AGENCIES 

Following i s  a l i s t i n g  of agencies w i t h  whom invest igators  met d u r i n g  the  

study. The minutes of each meeting a r e  included i n  Appendix E. 

1. Traverse Bay Regional Planning Commission - Feas ib i l i t y  study 

s t a f f  met w i t h  Commission s t a f f  on various occasions f o r  ass i s tance  

and consul t a t i on .  

2. Northwest Micli,igan Regional Planning and Development Comi ssion 

S t a f f  (11-9-78) - No apparent ser ious  negatives. 

3.  Traverse City Planning Commission (11-14-78) - Generally favorable 

4, Garfield Township Board (11-3-78) - No objections.  

5. East Bay Township Board (11-13-78) - No objections.  



6. Bl a i r  Township Board ( 11-14-78) - Favorabl e comments. 

6.8.2 MEETINGS WITH D N R  TO EXPLORE II+IPACT QUESTIONS 

During the  course of invest igat ion,  study invest igators  met on several 

occasions with DNR s t a f f  and received information regarding s t a t e  re-  

quirements, s t a tu to ry  author i ty  and envi ronmen'tal standards. More 

de t a i l  follows: 

1. (9-26-78) Study Invest igators ,  Dona1 d Emery, Hat Hanes, and 

David S t a r r  met w l t h  Dr. Howard Tanner, Director of the  D N R y  and Dale 

Granger, Chief, Water Management Division, t o  es tab l i sh  procedures f o r  

exchanging information. 

2. (10-3-78) Let ter  sent  t o  Dr. Tanner, Director of D N R ,  addressing 

areas of major concern. (See Appendix E ( 6 ) ) .  

3. (10-20-75) Reply from Dale Granger v ~ i t h  responses from various 

Divisions of D N R y  summarized below: (See Appendix E ( 7 ) ) .  

John R. Sco t t ,  Chief,'Fisheries~Division: 

- minimum flow determinations required a t  each s l t e  
- impoundment 1 eve1 control 
- f i s h  passage provisions 
- r e t r o f i t t i n g  hydropower dams impact on spor t  f i sh ing  
- poss ib i l i t y  of recovering free-flowing stream 

Robert Basch, Biology Section: 

DNR requirements f o r  s i l t  removal 

- analysis  required p r io r  t o  removal 
- EPA polluted dredge spoil  c r i t e r i a  
- r e s t r i c t i ons  and requirements vary according t o  method of removal 



Water qua l i t y  standards 

- t o t a l  body contact  recreation and coldwater f i s h  ( t r o u t )  
. . - impoundments - warmwater f i s h  

- discharges such as  sump water, bearing cooling water, f l o o r  
dra ins  o r  any o ther  low volume wastes, coul require  an NPDES 
(National Pollution Discharge Elimination System) permit. - a m i n i m u m  flow required t o  assure t ha t  the municipal waste 
ass imila t ion does not cause downstream water qua l i ty  problems. - unlikely t h a t  react ivat ing dams will s i gn i f i c an t l y  a l t e r  water 
qua1 i t y  . 

Edward 'Mikula, 'Wild1 i fe 'Di3iSion:  
/ 

From a w i ld l i f e  standpoint ,  t he  impacts of the  react ivat ion of a 

multi-dam hydrosystem wil l  have minimal impact on w i ld l i f e ,  except 

i n  t he  upper portion of Boardman Lake (Logans Landing Area). 

- mute swan f lock uses t h i s  area f o r  wintering hab i ta t  - considerable number of ducks, geese and other  water b i rds  use 
same area 

- maintain flow so upper portion of lake does n o t  f reeze  - minlmize lake f luc tua t ions  t o  preserve f l o r a  and fauna in 
upper portion of lake 

- Audobon Society has "nature area" on upper impoundment (same 
area as  Natural Education Reserve) (See Figure 6.8a). 

Henry H. Webster, . . Forest -, Ma .nagement Division : 

- No concern with Union S t r e e t  Pond o r  flowage - Some concern with Sabin Pond, Boardman Pond, and Keystone Pond 
- S t a t e  f o r e s t  campground a t  Brown Bridge Dam has been abandoned, 

County now has charge 

Dennis J .  Hall; I r i 'Charge; 'Special 'LaridsSProgram'Sect ion:  

Specif ic  programs involved 

Natural Rivers Program 
Michigan Coastal Management Program 
Inland Lakes and Stream Program 
Soil Erosion and Sedimentation Control Program 



- f r ee  flowing condition 
- impoundment fluctuations 
- impact on recreation 

"prior to  any approvals fo r  such 'a project,  a complete environ- 
mental impact statement should be prepared f o r  review by t h i s  
Department and by the Michigan Environmental Review Board." 

4. (10-24-78) Meeting with DIdR s t a f f ,  notes of meeting included 

in Appendix E (9) .  

Questions and discussion l i s t e d  below: 

a. minimum flow requirements 
b. impoundment 1 eve1 variations 
c. boundary between "country-scenic" and "wild-scenic" 
d. s i l t  removal from impoundments 
e. canoe portage provisions 
f .  f i sh  passage provisions 
g. permit requirements 

5. (11-7-78) Staff met with D N R  representatives a t  Traverse City, t o  

conduct minimum flow studies. 

Staff Investigators: Donald Emery, David S ta r r ,  Hathaway Hanes. 

DNR Representatives: Leon Cook - Water Management, Thomas Doyle - ~ i ' s h e r i e s ,  
Gary Croskey - Water Management, Bruce Vollmer - Land 
Resources. 

- conditions were observed with 100 c f s  and 122 c fs  a t  Mayfield gage 

6. (11-28-78) Meeting with DNR s t a f f  t o  discuss flndlnys u f  einimurn 

flow study. (Appendix E(10)). 

- Minimum flow de.termined to be 120 c f s  a t .  Mayfield Gage (USGS) 
and minimum flow at. dam sites to be proportional to  respective 
drainage areas. 

- Fish passage will be required a t  a l l  s i t e s  except Brown Bridge. 
- Pond level fluctuations will be much reduced from those or iginal ly  

discussed. 

7. (Nov. 1978) Biological sampling of r iver  bottom conducted by 

Elwin D. Evans, Ph.D. Aquatic Biologist ( D N R )  - (Appendix E(11)). 

- signif icant  erosion will not resu l t  from fluctuating flows 



- no s i g n i f i c a n t  d e t e c t a b l e  nega t ive  impacts on s t ream l i f e  would 
r e s u l t  from e l e v a t i n g  f lows ove r  t h e  minimum flows i n  a f l u c t u a t -  
ing  manner 

- no s i g n i f i c a n t  changes i n  r i v e r  q u a l i t y  o r  water  q u a l i t y  should 
power once aga in  be generated wi th  t h e s e  hydroplan ts .  

6.8.3 CObPlENTS . -. FROLI OTHER AGENCIES 

1. United S t a t e s  Coast Guard - no o b j e c t i o n s  (Appendix E(12) ) .  

2. West Michigan T o u r i s t  Assoc ia t ion  - concerned wi th  r e c r e a t i o n a l  
impact (Appendix E(13) ) . 

3.  Grand Trave r se  Natural  Education Reserve - concerned about  s t r u c t u r e s  
w i  t h l n  r e s e r v e  boundaries  (F igure  6.8a) (Appendix E(14)) .  

4. Boardman River  Advisory Council (Appendix E(15) ) . 
5. Grand Traverse  County Drain Commissioner (Appendix E(16) ) . 
6. Department of  Army - Corps o f  Engineers - no adverse  comments 

(Appendix E(17) ) . 
7. Grand Traverse  S o i l  Conservation D i s t r i c t  - f a v o r a b l e  comments 

(Appendix E(18) ) . 
8. G a r f i e l d  Township P lanner  (Appendix E(19) ) . 
9. G a r f i e l d  Township Supe rv i so r  (Appendix E(20)) .  

10. Eas t  Bay Township Planning Commission (Appendix E (21 ) ) .  





b 6.9 LEGAL CONSIDERATIONS AND PERMIT REQUIREMENTS 

Fo l  1  owing a r e  f ede ra l  , s t a t e  and 1 ocal  s t a t u t o r y  and regu l  a t o r y  a u t h o r i t y  

appl  i c a b l  e  t o  h y d r o e l e c t r i c  genera t ion  on t h e  Boardman R iver .  . I n c l uded  

a r e  r e q u i r e d  pe rm i t s  and recommendat i ons  rega rd ing  ownership and opera t  ion.  

6.9.1 FEDERAL REGULATIONS 

Operat ing t h e  dams on t h e  Boardman R i v e r  f a l l s  under t h e  General Rules 

and Regu la t ions  o f  t h e  Federal  Power Ac t  ( adm in i s te red  by t h e  Federal  

Energy Regu la to ry  Commission FERC) subchapters A, B and D, and Chapter 

I, T i t l e  18, code o f  Federal  Regulat ions.  (See Appendix A). Sec t i on  404 

o f  Federal  Water Pol  1  u t  i on Act. 

6.9.2 STATE OF MICHIGAN CONSTRA1NT.S 

1. S t a t e  C o n s t i t u t i o n  

Natu ra l  resources; conserva t ion ,  p o l l u t i o n ,  impairment, des t ruc t i on .  

Act  I V ,  Sec. 52. "The conservat i .on and development o f  t h e  n a t u r a l  
resources o f  t h e  s t a t e  a r e  hereby dec la red  t o  be o f  paramount p u b l i c  
concern i n  t h e  i n t e r e s t  o f  t h e  hea l th ,  s a f e t y  and general  w e l f a r e  o f  t h e  
people. The l e g i s l a t u r e  s h a l l  p rov ide  f o r  t h e  p r o t e c t i o n  o f  t h e  a i r ,  
wa te r  and o t h e r  n a t u r a l  resources o f  t h e  s t a t e  f rom p o l l u t i o n ,  impairment 
and des t ruc t ion . "  

T h i s  s e c t i o n  o f  t h e  c o n s t i t u t i o n  p rov ides  f o r  t h e  p r o t e c t i o n  o f  n a t u r a l  

resources and i s  t h e  b a s i s  f o r  l e g i s l a t i o n  more d i r e c t l y  a f f e c t i n g  t h i s  

f e a s i b i l i t y  study. 



2. . Ac t  17., PA o f  1921 c r e a t e s  S t a t e  Conservat ion Department and Commission 

(Now t h e  ~ e ~ a r t m e n t  o f  N a t u r a l  Resources o r  DNR). 
C 

3. A c t  231 , PA o f  1970 Na tu ra l  R i v e r s  Act. 

a. An A c t  t o  a u t h o r i z e  t h e  es tab l i shment  o f  a  system o f  des ignated 

w i l d ,  scen i c  'and r e c r e a t i o n a l  r i v e r s ;  t o  p r e s c r i b e  t h e  powers and d u t i e s  

o f  t h e  Na tu ra l  Resources Commission w i t h  r espec t  t he re to ;  t o  fund  necessary 

s t u d y  and comprehensive p l ann ing  f o r  t h e  es tab l i shment  o f  t h e  system; t o  

p r o v i d e  f o r  p lanning,  zoning and coopera t ion  w i t h  1 oca l  u n i t s  o f  government; 

t o  a u t h o r i z e  t h e  p r o t e c t i o n  o f  des ignated r i v e r  f r on tage  by a c q u i s i t i o n ,  

lease,  easement o r  o t h e r  means; t o  a u t h o r i z e  l o c a l  u n i t s  o f  government 

and t h e  commission t o  e s t a b l i s h  zoning d i s t r i c t s  i n  which c e r t a i n  uses 

o f  r i v e r s  and r e l a t e d  lands  may be  encouraged, r egu la ted  o r  p r o h i b i t e d ;  

t o  p r o v i d e  f o r  l i m i t a t i o n s  on uses o f  l and  and t h e i r  n a t u r a l  resources, 

and on t h e  p l a t t i n g  o f  land;  and t o  p rov ide  t h a t  assessing o f f i c e r s  

s h a l l  t ake  cognizance o f  zoning on t r u e  cash value. 

b. S e c t i o n  3  o f  Ac t  231, PA o f  1970. The Commission i n  t h e  i n t e r e s t  o f  

t h e  people o f  t h e  s t a t e  and f u t u r e  generat ions,  may des igna te  a  r i v e r  

o r  p o r t i o n  t he reo f ,  as a  n a t u r a l  ' r i v e r  area f o r  t h e  purpose o f  p rese rv i ng  - 

and enhancing i t s  va lue  f o r  wa te r  conservat ion,  i t s  f r e e  f l o w i n g  c o n d i t i o n  

and i t s  f i s h ,  w i l d l i f e ,  boa t ing ,  scenic,  aes the t i c ,  f l o o d  p l a i n ,  .eco log ic ,  , 

h i  s t o . r i c  and r e c r e a t i o n a l  va lues  and uses. The commission s h a l l  prepare 

and accept a  long-range comprehensive p l a n  f o r  a des ignated n a t u r a l  

r i v e r  area which s h a l l  s e t  f o r t h  t h e  purpose o f  t h e  des igna t ion ,  proposed 



uses of lands and waters, and management measures designed to  accomplish 

the purposes. 

c. Act 231, PA of 1970 Natural River Act of 1970 provides for  control 

of zoning in designated reaches of the river. Zoning covers subdivisions 

and most i f  not a l l  of the other items currently covered in zoning laws. 

4. Natural River Plan - Boardman River (Grand Traverse & Kalkaska 

Counties) 

Prepared by Boardman River Management Plan Committee under the auspices 

of the Boardman River Advisory Council and the DNR o f f ice  of Planning 

Services and sponsored by the Grand Traverse Bay Regional Planning 

Commission. 

Objectives: Maintain and improve water quality consistent with the DNR 

designated classif icat ion of the r iver ,  discourage development or ac t iv i ty  

which may damage the ecologic, aesthetic values of the r iver ,  encourage 

any future development to  be done in an orderly manner consistent with 

natural environment and maintain the existing free-fl owing conditions 

and seek t o  s tab i l ize  or improve the purpose of preserving the natural 

envi ronment. 

Provides for designation of the following portions of the Boardman River 

system be classif ied and managed as a natural r iver under Act 231, PA of 

1970 (approximate mileage - mainstream 21 miles, t r ibutar ies  67 miles). 



a. Country  scenic  - Mainstream o f  Boardman R i v e r  f rom Nor th  boundary o f  

b rand Traverse County p r o p e r t y  i n  Sec t i on  27, T27N, R11 W, G a r f i e l d  

Township t o  Brown B r i dge  Dam, sec t i on .15 ,  T26N, R l O W ,  East Bay Township 

(13  m i l e s ) .  

b. W i l d  Scenic - Mainstream o f  Boardman R i v e r  above Brown B r i dge  Dam t o  

" f o r k s n  (8 mi 1  es) . 

It i s  obv ious t h a t  t h e  Na tu ra l  R i v e r  Ac t  231, PA o f  1970 and t h e  ~ a t u r a l  

R i v e r  P lan  Boardman R i v e r  (Grand Traverse and Kalkaska Count ies)  Boardman 

R i v e r  Management P lan  Committee coopera t ing  w i t h  DNR O f f i c e  o f  P lann ing  

S e r v i c e  Rev. December 22, 1975, c o n s t i t u t e s  t h e  essence o f  c o n t r o l  

d e s i r e d  by t h e  Department. Necessary pe rm i t s  w i l l  be r e q u i r e d  p r i o r  t o  

any cons t ruc t i on ,  b u t  t h e  c o n s t r a i n t s  i n  t h e  Boardman R i v e r  P lan  w i l l  

v e r y  p robab l y  govern. 

Comments: P r o v i s i o n s  i n  t h e  p l a n  t o  m a i n t a i n  t h e  e x i s t i n g  f r e e - f l o w i n g  

c o n d i t i o n s ,  e tc .  a r e  impor tan t .  

Minimum f l o w  issue  has been reso l ved  by DNR f l o w  t e s t  by t h e  i n v e s t i g a t o r s  

and i s  s e t  a t  120 c f s  a t  t h e  M a y f i e l d  Gage and p r o p o r t i o n a l  t o  r e s p e c t i v e  

d ra inage  area a t  dam s i t e s .  

Requi red b u i l d i n g  setbacks w i l l  l i m i t  development w i t h i n  100 ft. o f  

r i v e r  bank t h u s  c o u l d  a f f e c t  1  o c a t i o n  o f  subs ta t ions ,  i n t e r f a c i n g  equi  pment, 

power t r ansm iss ion  l i n e s ,  etc.  



Any new transmission l ines  will require approval of the DNR.  The existing 

corridors can be used. 

Canoe portage will have t o  be provided a t  a1 1 dam s i t e s .  

Water quality i s  of concern in t h i s  act (see Inland Lakes and Streams 

Act cited l a t e r  in t h i s  section).  

5. "Act 123, PA of 1929 confers authority and duty upon the Natural 
Resources Commission t o  provide for  the erection and maintenance of 
means for  the free passage of f ish t h r o u g h  and over dams erected across 
r ivers ,  streams, creeks, etc." 

Comments: As a resul t  of meetings with D N R ,  f i sh  passage will be required 

a t  Union St ree t ,  Sabin, Boardman and Keystone Dams as a condition to  

permit approval. The estimated 1981 construction cost for  such passages 

i s  $31,000 per f t .  of head. This item i s  seen as a major feas ib i l i ty ,  

constraint. Fifty percent federal , through s t a t e ,  funding may be avail able 

t o  finance construction. 

6. Act 156, PA of 1851. 

a. An act t o  define the powers and duties of the Boards of Supervisors 

o f  a1 1 the counties and t o  confer upon them certain local ,  administrative 

and legisl  a t ive powers and responsibil i t i e s .  

b. Sections 21-24 of t h i s  Act give the Boards the power within the i r  

respective counties, t o  permit or prohibit the construction or maintenance 

of any dam or bridge, over or across any navigable stream. 



Comments: T h i s  Act a s  p e r t a i n i n g  t o  coun ty  dam c o n s t r u c t i o n  p e r m i t s  h a s  

seldom been enforced  bu t  shou ld  be f o l  lowed. 

Act 184,  PA o f  1963 a s  amended, Dam C o n s t r u c t i o n  Approval Act. 

I t  c a l l s  f o r  approval  and p e r m i t s  f o r  c o n s t r u c t i o n  o f  a dam impounding 

more t h a n  f i v e  a c r e s  o r  w i t h  a head o f  more t h a n  f i v e  f t .  o r  a d r a i n a g e  

a r e a  more t h a n  one s q u a r e  mile .  

Comment: Permit  f o r  r e c o n s t r u c t i o n  o f  Keystone Dam ( f e e  $600) would be 

r e q u i r e d  from DNR under t h i s  Act. 

8. Act 245 PA o f  1929 a s  amended by Act 167, P A o f  1968. 

Act 245, PA o f  1929 c r e a t e s  Stream Control  Commission and e s t a b l i s h e s  

Pol 1 u t  i o n  S tandards .  

Act 167,  PA o f  1968 p r o h i b i t s  o b s t r u c t i o n s  o f  f loodways o f  r i v e r s  o f  

t h e  s t ream ( c o n t r o l  o f  f l o o d  P l a i n  C o n s t r u c t i o n ) .  

a .  An a p p l i c a t i o n  must be made t o  t h e  Department o f  Natural  Resources  

f o r  a pe rmi t  t o  occupy, f i l l ,  o r  g r a d e  l a n d s  i n  a f l o o d  p l a i n ,  s t reambed,  

o r  channel  of a s t ream.  



b b. T h i s  Act  would e f f e c t  r e c o n s t r u c t i o n  o f  Keystone Dam, t h e  mod i f y i ng  

o f  Union S t r e e t  Dan1 and p o s s i b l y  t h e  t h r e e  remain ing s i t e s  i f  m o d i f i c a t i o n s  

t o  sp i  1  lways o r  c o n t r o l  s t r u c t u r e s  i s  undertaken. 

c. Ac t  245 i s  s t a t u t o r y  a u t h o r i t y  f o r  water  q u a l i t y  standards addressed 

i n .  Na tu ra l  R i v e r  P lan  f o r  Boardman R iver .  

9. Ac t  347, PA of 1972 a s  amended by Act. 197, PA nf 1974, t h ~  S o i l  

E ros ion  and Sedimentat ion Con t ro l  Act. 

a. A  s o i l  e ros ion  and sed imenta t ion  c o n t r o l  p l an  would be r e q u i r e d  

under t h i s  a c t  f o r  any e a r t h  change which d i s t u r b s  one o r  more acres o f  

land,  o r  i f  t h e  e a r t h  change i s  w i t h i n  500 f e e t  o f  a  l a k e  o r  stream o f  

t h i s  s ta te .  . . 

b. A S t a t e  p resc r i bed  pe rm i t  i s  r e q u i r e d  f rom t h e  l o c a l  e n f o r c i n g  

agency. 

10. Ac t  346, PA o f  1972 t h e  I n l a n d  Lakes. & Stream Act. 

a. "An Ac t  t o  r e g u l a t e  i n l a n d  l akes  and streams, t o  p r o t e c t  r i p a r i a n  
r i g h t s  and t h e  p u b l i c  t r u s t  i n  i n l a n d  l akes  and streams; t o  prescr ib .e  
powers and du t i es ;  t o  p rov ide  remedies and p e n a l t i e s ;  and t o  repeal  
c e r t a i n  a c t s  and p a r t s  o f  acts.  

Comments: Ac t  346, PA o f  1972 I n l a n d  Lakes & Streams Ac t  does n o t  

app l y  t o  t h e  i n s t a l l a t i o n  o f  genera t ing  equipment a t  t h e  Union S t r e e t  

Dam, Sabin Dam, Boardman Dam, o r  p o s s i b l e  changes t o  t h e  Brown B r i dge  

Dam un less  paragraph E under Sec t i on  3 " S t r u c t u r a l l y  i n t e r f e r e  w i t h  t h e  

n a t u r a l  f l o w  o f  an i n l a n d  l a k e  o r  stream" i s  so i n t e r p r e t e d .  



However, such an appl i c a t i o n  would p l ace  t h e  DNR on reco rd  and i n  t u r n  

o t h e r  i n t e r e s t e d  s t a t e  agencies. Sec t i on  4  o f  Ac t  346, PA o f  1972 

s t a t e s  no pe rm i t  s h a l l  be r e q u i r e d  f o r  " ( a )  Any f i l l  o r  . s t r u c t u r e  e x i s t i n g  

b e f o r e  A p r i l  1, 1966, etc."  ( T h i s  i s  covered under Ac t  184, PA o f  1963 . 

and A c t  231 , PA o f  1972. 

11. Ac t  253, PA o f  1964 Local  R i v e r  Management Act. 

D e f i n i t i o n :  Counci l ,  D i s t r i c t ,  Board, Commission, Watershed. Local  

Government, Local  Agencies, R i v e r  Management, Leve l  o f  Stream Flow. To 

enab le  l o c a l  u n i t s  o f  government t o  cooperate i n  p l ann ing  and c a r r y i n g  

o u t  a coo rd ina ted  wa te r  management program i n  t h e  watershed they  share. 

Comment: T h i s  Ac t  i s  n o t  appl  i cab le ,  p a r t i c u l a r l y  w i t h  Ac t  231, PA o f  

1972 i n  force.  

12. Ac t  127, PA o f  1970 Environmental  P r o t e c t i o n  Act. 

An A c t  t o  p rov ide  f o r  a c t i o n s  f o r  dec la ra to r y  and e q u i t a b l e  re1  i e f  f o r  

p r o t e c t i o n  o f  t h e  a i r ,  wa te r  and o t h e r  n a t u r a l  resources and t h e  p u b l i c  

t r u s t  t h e r e i n .  

Comment: Doub t f u l  i f  any e f f e c t  on f e a s i b i l i t y ,  b u t  note:  p rov ides  f o r  

any c i t i z e n  t o  sue, i f  p o l l u t i o n  e x i s t s .  



4 13. Act  150, PA o f  1970. 

"An Ac t  t o  des igna te  c e r t a i n  roads as Mich igan n a t u r a l  beauty roads; t o  

p r o v i d e  c e r t a i n  powers and du t i es ;  and t o  p rov ide  f o r  t h e  development o f  

guide1 i nes  and procedures. " 

Comment: Not a p p l i c a b l e  w i t h  respec t  t o  f e a s i b i l i t y .  

14. Ac t  200, PA o f  1957. 

An ,Ac t  t o  p rov ide  f o r  t h e  c r e a t i o n  by two o r  more m u n i c i p a l i t i e s  o f  an 

i n t e r m u n i c i p a l i t y  committee f o r  t h e  purpose o f  s t udy ing  area problems; 

and t o  p r o v i d e  a u t h o r i t y  f o r  t h e  committee t o  r e c e i v e  g i f t s  and grants.  

Comment: Not a p p l i c a b l e  i n  v iew o f  Na tu ra l  R i v e r  Plan. 

6.9.3 LOCAL GOVERNMENT REGULATIONS 

A. Zoning Ordinances and l and  uses of City o f  Traverse City, East Bay 

Township, B l a i r  Township, and G a r f i e l d  Township were reviewed and apply  

as f o l l o w s :  

Boardman Lake 

a. West Shore zoned i n d u s t r i a l  (uses - i n d u s t r i a l  and i n s t i t u t i o n a l )  

b. East  Shore zoned m u l t i - f a m i l y  (uses - i n d u s t r i a l  and moderate d e n s i t y  

mu1 t i - f a m i l y  housing) 

c. South End Community c e n t e r  - Logans Landing Shopping Cer~ler.., Restaurant  

and Park 



d. Land area immediately adjacent t o  Lake used for  parks, recreation 

and open space. 

Sabin Pond 

a. East Shore zoned single and mu1 ti-family residential 

b. Within boundaries of Natural River Dis t r ic t  

c. Uses - forestry,  recreational and rural residential 

Boardman Pond 

a. East Shore zoned single family . r ~ s i d e n t i  a1 and single fa111-i ly rural 

residential  

b. Mi thin l imits  of Natural River Dis t r ic t  

c. Uses - forestry,  recreational and rural residential 

Keystone Pond (presently not exis tant)  

a. Zoned country residenti  a1 

6. Within boundaries of Natural River Dis t r ic t  

c. Uses - forestry,  open land, general farming 

Brown Bridge Pond 

a. Zuned 5-1 Lake and River Environment (Residential only) 

b. Within boundaries of Natural River Dis t r ic t  

c. Uses - forestry and recreational 

The major park f a c i l i t i e s  in the Traverse City urban area include the 

West Bay Waterfront Park, t h e  Poardman Rivcr Park  and Lt~e G.rand Traverse 

Nalural Educat iov~  Reserve. 

The Boardman River Park extending from the Bay t o  and around Boardman 

Lake i s  ent i rely passive in character and i s  intended primarily t o  serve 



Traverse City community residents. South of Front Street  i t  i s  t o  be a 

quiet park with a minimum amount of shore1 ine development. Primary 

a c t i v i t i e s  include walking, picnicing, fishing and nature and historical 

interpretation. 

The Grand Traverse County Natural Education Reserve i s  a large passive 

recreation f a c i l i t y  lying along the Boardman River Valley south of 

T ~ ~ V P ~ S P  City. Tt. i s  a nat~lre  interpretation center which should be 

expanded over time as a means t o  protect the river environment from 

urban encroachment. 

6.9.4 OWNERSHIP AND OPERATION 

Union St. Dam, Keystone Dam s i t e ,  and Brown Bridge Dam are owned by the 

City of Traverse City. ~oardman Dam and Sabin Dam are owned by Grand 

Traverse County. 

TCL&P currently operates Brown Bridge Dam fo r  hydroelectric power. 

There are three basic al ternate  schemes for  operation of a hydroelectric 

system ut i l  izing the five dam s i t e s  on the Boardman River. 

a. The County could se l l  Boardman and Sabin Dam t o  the City and in turn 

the Light and Power Department would operate these f a c i l i t i e s  along with 

Union St. ,  Keystone and Brown Bridge Dams. 



b. The County c o u l d  l e a s e  Boardman and Sabin Dams t o  t h e  c i t y  f o r  power 

genera t ion .  

c. The County c o u l d  t r a n s f e r  an easement t o  t h e  c i t y  t o  operate and 

m a i n t a i n  Boardman and Sabin Dams and any necessary and appur tenant  

f a c i l i t i e s  and land. A  1  ong term lease  o r  an in tergovernmenta l  c o n t r a c t  

c o u l d  be used t o  accompl ish t h e  same purpose. 

W. P e t e r  Doren, T raverse  C i ty  c i t y  a t t o r n e y  i n  h i s  l ~ t . t e r  o f  January 29, 

1979 t o  Ross Ch i lds ,  Grand Traverse  County, County Coord inator ,  s t a t e s  

t h a t  an easement arrangement wou1 d  be' t h e  most p r e f e r a b l e  f rom h i s  

v iewpo in t .  A  copy o f  t h i s  l e t t e r  i s  i n c l u d e d  i n  Appendix E (22) .  

The Grand Traverse County Board o f  Commissioners f o r m a l l y  moved a t  t h e i r  

r e g u l a r  meet ing on Tuesday, February 13, 1979, t h a t  t h e i r  i n t e n t i o n  i s  

t o  e n t e r  i n t o  a  l e g a l  agreement w i t h  t h e  City o f  Traverse City t o  p rov ide  

f o r  t h e  p r o d u c t i o n  o f  power a t  County owned dams (see Appendix E ( 2 4 ) ) .  

The easement arrangement appears t o  be t h e  most advantageous a t  t h i s  

p o i n t .  The county  would r e t a i n  ownership o f  Boardman and Sabin Dam and 

t h e  City would o b t a i n  an easement f rom t h e  county  f o r  monetary cons ide ra t i ons  

t o  be agreed upon mu tua l l y .  

Ope ra t i on  o f  t h e  f a c i l i t i e s  would be t h e  r e s p o n s i b i l i t y  o f  t h e  TCL&P. 



6.9.5 PERMIT REQUIREMENTS 

a. Federal  Shor t  Form L icence  (m inor ) ,  docket  No. RN78-9. Order No. 

Simp1 i f i  ed procedures f o r  c e r t a i n  water  power 1 i censes 

( i s sued  September 5, 1978) (See Appendix G )  

The Federa l  Energy Regu la to ry  Commission has g i ven  n o t i c e  t h a t  i t  i s  

amending t h e  general  r u l  es and regu l  a t  i ons under t h e  Federal  Power Act,  

sub-chapters a, b, and d, Chapter 1, t i t l e  18, Code o f  Federal  Regulat ions.  

These amendments e s t a b l i s h e d  a  s h o r t  form wate r  power l i c e n s e  (m ino r )  

and a  new appl i c a t i o n  form w i t h  accompanying i n s t r u c t i o n s  f o r  comple t ing  

t h e  a p p l i c a t i o n  f o r  a  s h o r t  form l i c e n s e  (m inor ) .  

Comments were s o l i c i t e d  from many power companie's throughout  t h e  U n i t e d  

S t a t e s  and these were w r i t t e n  . i n t o  t h e  f o l l o w i n g .  

A  proposed r u l  e-making would have imposed t h r e e  e l  i g i b i l  i t y  c r i t e r i a  f o r  

s p r o j e c t  t o  ob ta in  a sl\oi;l fun11 1,icerlse. These were: "1. A  p r o j e c t  

dam o r  d i v e r s i o n  s t r u c t u r e  c o u l d  be no more than  25 ft. i n  he igh t  above 

s t ream bed; 2. a  p r o j e c t  cou ld  no t  impound a  r e s e r v o i r  hav ing a  su r f ace  

a rea  o f  10 acres o r  more; and 3. a  p r o j e c t  genera t ing  capac i t y  cou ld  

n o t  exceed 2,000 horsepower (1500 k i  1  owat ts ) .  A f t e r  examining t h e  

comments, r e - e v a l u a t i n g  t h e  c r i t e r i a ,  and cons ide r i ng  t h e  l e g a l  and 

p o l  i c y  ques t ions  invo lved ,  t h e  Comnli s s i on  has decided t o  e l  i m i  na te  t h e  

I? 
f i r s t  and second l i m i t i n g  c r i t e r i a  t o  widen acce.ptabi1 i t y  o f  a  sho r t  



form 1  i cense  (m inor )  procedure t o  a l l  p r o j e c t s  hav ing a  genera t ing  

c a p a c i t y  o f  2000 horsepower (1500 k i l o w a t t s )  o r  less ,  t h a t  i s ,  a l l  

" m i  no r "  p r o j e c t s .  

The Commission i s  making these  amendments e f f e c t i v e  immediately. 

The a p p l i c a t i o n  i n  docke t  No. RN78-9 i ssued  September 5, 1978, i s  covered 

i n  pages 8 - 11 f o r  c m p l  e t i n g  t h e  appl i c a t i o n  i s  covered pages 11 t o  18 

and t h e  appendix shows t h e  s h o r t  form f o r  l i c e n s e  i n c l u d i n g  f o u r  pages. 

b. S t a t e  Ac t  184, P u b l i c  Ac t s  o f  1963 - known as t h e  Dam Cons t ruc t i on  

Approval  Act. 

An a c t  t o  r e q u i r e  approval  o f  t h e  DNR b e f o r e  e r e c t i o n  o f  dams; t o  p rov ide  

f e e s  f o r  approval ;  and t o  p rov ide  a  pena l t y  f o r  f a i l u r e  t o  comply w i t h  

t h e  p r o v i s i o n s  o f  t h i s  a c t  and t h e  r u l e s  adopted thereunder.  Approx imate ly  

4  weeks w i l l  be r e q u i r e d  f o r  p e r m i t  a f t e r  submission o f  plans, s p e c i f i c a t i o n s ,  

and t h e  amount o f  t h e  fee. A  f e e  p e r m i t  f o r  Keystone Dam c o n s t r u c t i o n  

w i l l  be $600 and wi 11 t a k e  about t h e  t i m e  mentioned. 

Ac t  346 ( P u b l i c  Ac t s  o f  1972) - An a c t  t o  r e g u l a t e  i n l a n d  l akes  and 

streams; t o  p r o t e c t  r i p a r i a n  r i g h t s  and a  p u b l i c  t r u s t  i n  i n l a n d  l akes  

and streams; t o  p r e s c r i b e  powers and d u t i e s ;  t o  p rov ide  remedies and 

penal t i e s  and t o  repeal  c e r t a i n  a c t s  and p a r t s  o f  acts. 



An a p p l i c a t i o n  should be made under Ac t  346 ( P u b l i c  Ac t s  1972) which 

w i l l  p l ace  t h e  DNR on reco rd  and i n  t u r n  o t h e r  i n t e r e s t e d  s t a t e  agencies. 

T h i s  Ac t  i s  known as t h e  I n l a n d  Lakes and Streams Ac t  o f  1972. Process ing 

o f  an a p p l i c a t i o n  under Ac t  346 Lakes and Streams Ac t  may t ake  two 

months as i t  has t o  go t o  the3.S.  Army Corps o f  Engineers. No f e e  i s  

r e q u i  red. 

Ac t  347 ( P u b l i c  Ac ts  of 1972) - The S o i l  E ros ion  and Sedimentat ion 

Con t ro l  Ac t  o f  1972. Cont ro l  o f  s o i l  e ros ion  f o r  t h e  i d e n t i f i e d  l and  

uses o f  an area t o  p reven t  sed imenta t ion  o f  t h e  waters o f  t h i s  s ta te .  

Act  347 ( P u b l i c  Ac ts  o f  1972) as amended w i l l  p robab ly  r e q u i r e  30 days 

as t h e  DNR (Department o f  Na tu ra l  Resources) f u r n i s h e s  i n f o r m a t i o n  t o  

t h e  county  o r  coun t i es  and i n  t h e  case o f  c o n s t r u c t i o n  c ross ing  a  county  

1 ine,  r i g h t s  t h e  permi t .  However, t h e  county  o r  coun t i es  i n v o l v e d  

charge f o r  t h e  permi t .  The amount var ies .  f rom county  t o  county. 

The Mich igan  P u b l i c  Se rv i ce  Commission (MPSC) has no a u t h o r i t y  o r  concerns 

rega rd ing  l i c e n s i n g  h y d r o e l e c t r i c  dam ~ i t e  c o n s t r u c t i o n  o r  operat ion.  

.The on l y  involvement MPSC would have would be i n  t h e  area o f  r a t e  r e g u l a t i o n  

once t h e  p l a n t s  a r e  on l i n e  (none i f  system i s  operated by t h e  City o f  

Traverse C i t y )  . 



S e c t i o n  404 o f  Federa l  Water P o l l u t i o n  Cont ro l  Act  - A pe rm i t  f rom t h e  

U.S. Army Corps o f  Engineers would be r e q u i r e d  under t h i s  Act. Appl i c a t i o n  

f o r  t h i s  pe rm i t  would have been made i n  c o n j u n c t i o n  w i t h  t h e  Ac t  346 

( I n l a n d  Lakes and Streams) p e r m i t  and t h e  process ing t i m e  would be 

comparable. 

6.10 SAFETY ASPECTS 

General r e q u i r e d  s a f e t y  measures w i l l  be i nco rpo ra ted  a t  each o f  t.he 

gene ra t i ng  p l a n t s  a1 ong w i t h  those  r e q u i r e d  f o r  d i s t r i b u t i o n .  Access 

and t r espass  measures w i l l  be r e q u i r e d  t o  p reven t  unau thor ized  persons 

e n t r y  i n t o  hazardous areas. 

6.10.1 BROWN BRIDGE DAM 

Brown B r i d g e  Dam was inspec ted  September 29, 1978 (Appendix C ) .  Cons iderable 

g r a v e l  has been p laced  on t h e  downstream s lope  o f  t h e  d ike.  T h i s  needs 

a d d i t i o n  o f  granul  a r  f i n e s  and f e r t i l  i z e r  t o  promote adequate vege ta t ion ,  

such as reed canary grass. 

The d i k e  needs some f i l l  j u s t  n o r t h  o f  t h e  power house t o  b r i n g  i t  up t o  .. 

grade. T h i s  i s  near  t h e  o l d  concre te  f i s h  passage which has been f i l l e d  

w i t h  gr-dvel. 



m 
Seepage a long t h e  downstream s lope  i s  s p o t t y  and i n  no case i s  m a t e r i a l  

be ing  c a r r i e d  away. To ta l  amount o f  seepage i s  es t imated  a t  about 2  

c f s .  

The d i k e  south o f  t h e  powerhouse i s  i n  good shape throughout.  The 

conc re te  c u t o f f  w a l l  p rov ides  adequate s lope  p r o t e c t i o n  f rom e ros ion  on 

t h e  pond side. The downstream s lopes  a r e  w e l l  covered w i t h  vege ta t ion .  

The e x i s t i n g  s p i l l w a y  i s  capable o f  s a f e l y  pass ing even an unusua l l y  

l a r g e  f l ood .  The f r e e  board between normal l e v e l  (below t o p  o f  c u t - o f f  

w a l l  and t o p  o f  d i k e )  i s  adequate f o r  cons ide rab le  s to rage  and t h e  

d ischarge  capac i t y  inc reases  w i t h  t h e  r i s e  i n  pond l e v e l .  

6.10.2 BOARDMAN DAM 

A. INSPECTION AND TESTING RESULTS 

Concrete compressive s t r e n g t h  t e s t s  were conducted over  va r i ous  areas o f  

t h e  e x i s t i n g  concre te  s t r u c t u r e s  o f  b o t h  t h e  Boardman and Sabin Dams by 

o u r  i n s p e c t i o n  team between September 27 and September 30, 1977, w i t h  a  

Test1 ab Co rpo ra t i on  Rebound Hammer. 

On November 8, 1977., t h e  concre te  b r i d g e  s l a b  a t  Boardman Dam was cored 

by SOILS AND STRUCTURES, I N C .  t o  determine t h e  exact  compressive s t r e n g t h  

o f  t h e  concre te  deck. 



By comparing the compressive strength t e s t  resu l t s  of the two corings 

with t e s t s  A3 t h r o u g h  A9 taken by the Rebound Hammer in the same area of 

the bridge deck, a close correlation was observed. The average of the 

above Rebound Hammer t e s t s  equal approximately 7,700 psi which compared 

quite favorably t o  the average core t e s t  resu l t s  of approximately 7,300 

psi and indicated the re la t ive  accuracy of the rebound hammer results.  

Some more serious spalling had occurred a t  the walkway slab entrance to  

the  boardman Uam Powerhouse. This did not present a problem and was 

repaired (Appendix D ) .  

A large vertical  crack extended from the roof of the Boardman Dam Powerhouse 

t o  i t s  foundation a t  the southeast corner. The crack may have been 

caused by frozen impounded water from plugged roof drains. 

The west wingwall from the construction joint  in the t a i l  race of the 

Boardman Dam Powerhouse had moved approximately 6 inches forward. The 

wall has stabilized since the instal la t ion of a t i e  back t o  the top of 

the wall by Consumers Power Company personnel. A large volume of water 

seepage behind the wall probably caused the original movement. 

I t  was learned through Mr. Perry Ericksen, head maintenance personnel 

fo r  Consumers Power Company a t  the  project dams, that  undermining of the 

s o l 1  material beneath the spillway f loor  slab a t  Boardman Dam was detected 

i n  the l a t e  1950's. Two holes about2  f t .  by 3 f t .  were cut in the 



spillway's concrete f loor  slab and approximately 90 cubic yards of sand 

and gravel was replaced through the holes a t  tha t  time. Metal plates 

were placed over the holes and bolted to  the slab with the use of concrete 

i nsert s. 

On November 8,  1977, our inspectors closed the spillway head gate, 

descended to the spillway f loor  slab, removed the metal plate and found 

- t h a t  the replaced sand and gravel was a t  the same level as originally 

placed, and tha t  no additional displacement or erosion had occurred. We 

recommended that  such observations be conducted a t  least  once a year. 

B. STRUCTURAL ANALYSIS 

Results of- the structural analysis performed on the Boardman Dam Bridge, 

based on c r i t e r i a  established in the "Michigan Bridge Analysis Guide" 

prepared by the Michigan Department of State  Highways and Transportation 

indicated the deck slab i s  the c r i t i c a l  element for  res t r ic t ing  vehicul ar 

t r a f f i c  loads. The encased steel beams, which support the deck slab, 

of fer  only a minor increase in allowable load capacity. The deck slab 

i s  restr ic ted t o  .axle loads of 4.7 tons per axle allowing a gross vehicular 

load res t r ic t ion  of 52 tons. These res t r ic t ions  can be compared t o  the 

allowable maximum legal loads of the State  of Michigan by referring to  

the fol 1 owi ng extract from the "Mi ch'igan Bridge Analysi s Guide". 

The reinforced concrete and steel sheet pi1 ing cutoff wall for the 

Boardman Dam intake structure has, t o  a l l  appearances, been effective in 



c o n t r o l l i n g  seepage except p o s s i b l y  i n  t h e  no r theas t  s e c t o r  near t h e  end 

o f  t h e  eas t  t a i l  race  wa l l .  Some seepage has e x i s t e d  here  s i nce  t h e  

pond was o r i g i n a l l y  f i l l e d  and has no t  increased m a t e r i a l l y  accord ing t o  

Consumers Power Company people. We f e e l  p ressure  g r o u t i n g  a long t h e  

c u t o f f  w a l l  should be done t o  reduce o r  e l i m i n a t e  t h i s  seepage. T h i s  

would a l s o  reduce c o s t  o f  maintenance i n  t h i s  area. 

S t a b i l  i t y  o f  t h e  Boardman Dam ap'peared e x c e l l e n t  as no s lough ing  o f  t h e  

f i l l  and very  1  i t t l  e  e r o s i o n  had developed. Curis iderable f o o t  t r a f f i c  

up  and down t h e  n o r t h  backs1 ope o f  t h e  f i l l  s e c t i o n  had r e s u l t e d  i n  a  

p o t e n t i a l  e r o s i o n  problem. Heav ie r  s o i l  mixed w i t h  t h e  sand f i l l  i s  

needed, so t h a t  f e r t i l i z e r  and seeding w i l l  s u c c e s s f u l l y  develop a  good 

v e g e t a t i v e  cover  f o r  p r o t e c t i o n  f rom t h e . e f f e c t s  o f  p r e c i p i t a t i o n .  

The l o n g  f i l l  and r e i n f o r c e d  concre te  topped s t e e l  sheet p i l i n g  d i k e  i n  

t h e  o l d  r i v e r  channel west o f  t h e  Boardman Dam, appeared t o  be i n  good 

c o n d i t i o n .  There were two o r  t h r e e  p laces where r e p a i r s  t o  t h e  t o p  o f  

t h e  conc re te  w a l l  a r e  requ i red .  Some seepage had developed near t h e  

e a s t  end o f  t h e  f i l l  b u t  t h e  seepage water  was n o t  c a r r y i n g  any m a t e r i a l  

away and was no$ cons idered t o  be ser ious.  The f i l l  was ample i n  w i d t h  

and h e i g h t  and had a  good v e g e t a t i v e  cover. The upstream and downstream 

s lopes  were adequate as i s  t h e  f reeboard.  Care should be taken  t o  

p revent  t r e e  growth on e a r t h  d i k e  f i l l s  as t h e  r o o t s  f rom such t r e e s  can 

p r o v i d e  "paths"  f o r  wa te r  and eroded m a t e r i a l  through t h e  f i l l s  (Appendix 



The Boardman Dam can e a s i l y  pass a  100 y e a r  f l o o d  d ischarge  th rough i t s  

e x i s t i n g  sp i l lway .  However, i f  t h e  s t e e l  beam (Appendix D) and lower  

s p i l l w a y  head ga te  were n o t  r a i sed ,  t h e  water  su r f ace  e l e v a t i o n  would 

con t i nue  t o  r i s e  u n t i l  t h e  emergency s p i l l w a y  p l ug  e l e v a t i o n  o f  146.0 

ft. (dam datum) was reached and the emergency s p i l l w a y  would become 

ope ra t i ona l .  The p lug  would washout and t h e  a d d i t i o n a l  100 y e a r  f l o o d  

d ischarge  would be d i s i p a t e d  through t h e  emergency s p i l  lway. By r a i s i n g  

t h e  lower  s p i l l w a y  head gate, t h e  s p i l l w a y  would have a  capac i t y  o f  3700 

c f s  below e l e v a t i o n  143.0 which i s  w e l l  above t h e  100 y e a r  f l o w  d ischarge  ..-, 

o f  1760 c f s .  The use o f  t h e  emergency s p i l l w a y  a t  any t i m e  does no t  

appear t o  be a  v i a b l e  a l t e r n a t i v e  s i n c e  t h e  p l ug  e l e v a t i o n  o f  146.0 

would cause p rope r t y  damage t o  r e s i d e n t s  on t h e  Boardman Pond, as shown 

on  t h e  .area topography maps ( f i g u r e  6.1.2d). 

6.10.3 SABIN DAM 

The Sabin Dam has been i n  o p e r a t i o n  s i n c e  1930 as a  hydro u n i t  and f o r  

t h e  l a s t  e i g h t  years  f o r  m a i n t a i n i n g  t h e  Sabin Pond i n  connec t ion  w i t h  

t h e  environmental  educa t ion  program. The capac i t y  o f  t h e  Sabin Dam has 

been. adequate d u r i n g  t h i s  p e r i o d  and t h e  dam's s t a b i l i t y  appears t o  be 

unquestioned. Freeboard p rov ides  adequate s a f e t y  f rom over  topping.  



There a re  no sags i n  t h e  c r e s t  and v e g e t a t i v e  cover  i s  adequate. Both 

upstream and downstream s lopes a r e  good. No se r i ous  e r o s i o n  cou ld  be 

found e i t h e r  i n  t h e  v i c i n i t y  o f  t h e  powerhouse o r  t h e  d ischarge  sp i l lways .  

6.10.4 UNION STREET DAM 

Union S t r e e t  d i k e  i s  we11 grassed th roughout  d e s p i t e  much t r a f f i c  by 

f ishermen. The 10 t ubes  th rough,  t h i s  dam a r e  ga te  c o n t r o l  led. Addit. iona1 

s p i l l w a y  c a p a c i t y  i s  p rov ided  b.y t h e  15 ft. we i r ,  t r a s h  racks  and two 

l a r g e  d ischarge  tubes. Boardman Lake area o f  350 acres p rov ides  adequate 

s to rage  as an added s a f e t y  f a c t o r .  Some leakage i s  ev i den t  i n  t h e  

c o r n e r  between t h e  l e f t  r i v e r  bank and t h e  dam b u t  does n o t  appear 

ser ious .  





7.0 E V A L U A T I O N  OF ALTERNATES 

All viable al ternate  modes of operation of the f ive  existing dams on 

the Boardman River within the reach of Brown Bridge Dam t o  Grand Traverse 

Bay were defined and l i s t ed  in Section 7.1. 

In order to  determine the f eas ib i l i t y  of any project, i t  i s  f i r s t  necessary 

t o  e s t a b l i s h  t h e  c r i t e r i a  on which such an evaluation i s  t o  be based. 

The essential c r i t e r i a  fo r  a l l  economic comparisons was the "present 

worth net cash flow" technique described in Section 7.2.1. A1 1 present 

and future revenue and cost items are considered 'as t o  t he i r  present 

dol la r  value considering interest  ra tes  on capital investments and the 

inflationary ra te  of energy and the general economy. The present worth 

of each a1 ternate  was establ ished based on a  4% annual inflation rate  in 

the general economy and a  6% yearly net income t o  the public u t i l i t y .  

Three se t s  of numbers fo r  each al ternate  were generated by considering 

the annual increase in energy costs a t  3%, 5%, and 8%. 

The major non-economic items of comparison are environmental, recreational,  

aesthetics,  socio-insti tutional , 1 egal-permi t ,  and safety. The effect  of 

each viable al ternate  on the above non-economic c r i t e r i a  was assessed, and 

ranked as to  i t s  effect  on the total  community, and l i s ted  for  comparison. 



I n  o r d e r  t o  e s t a b l i s h  a  c r i t e r i a  f o r  s e l e c t i o n  o f  t h e  bes t  a l t e r n a t e ,  i t  

was necessary t o  assess t h e  r e l a t i v e  impor tance o f  t h e  most accep tab le  

a1 t e r n a t e s  r ega rd i ng  non-economic f a c t o r s  f o r  comparison w i t h  t h e  a1 t e r n a t e  

p r o v i d i n g  t h e  g r e a t e s t  economic advantage. The impor tance o f  economic 

f a c t o r s  and r e l a t i v e  r a n k i n g  o f  non-economic f a c t o r s  w i t h i n  each comparison 

a rea  i s  based on t h e  b e s t  judgment o f  t h e  combined F e a s i b i l i t y  Study 

I n v e s t i g a t i o n  Team. 

7.1 DEFINITION OF ALTERNATES 

A l t e r n a t e  A  i s  t h e  p resen t  opera t ion .  Cost's o f  t h e  o p e r a t i o n  o f  t h e  

T rave rse  City L i g h t  and Power f o r  t h e  p e r i o d  J u l y  1, 1977 t o  June 30, 

1978 were analyzed t o  de te rmine  p resen t  investment  and p resen t  o p e r a t i n g  

cost. ( f i g u r e  7 . la  & b ) .  

A l t e r n a t e  Category B i s  t h e  r e h a b i l i t a t i o n  o f  t h e  e x i s t i n g  dam s i t e s  

t h r o u g h  t h e  i n s t a l  1  a t i o n  o f  gene ra t i on  equipment, i n t e r f a c i n g  equipment 

and upgrad ing  o f  t h e  r e s e r v o i r  and dam w i t h o u t  any c o n s i d e r a t i o n  o f  f i s h  

passage. 

A l t e r n a t e  Cateq0r.y C i n v o l v e s  t h e  r e h a b i l  i t a t i o n  o f  t h e  e x i s t i n g  dam 

s i t e s  w i t h  t h e  p r o v i s i o n  o f  f i s h  passage as i n d i c a t e d  by t h e  M ich igan  

Department o f  N a t u r a l  Resources. 



DETERMINATION OF PRESENT 
UNIT POWER COSTS 

1. Equivalent property taxes and insurance expense is apportioned according to 
to book value of TCL&P buildings and equipment. 

2. Depreciation is apportioned according to depreciation schedule in the annual 
report. 

Figure 7.1 b 
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A l t e r n a t e  Category D i n v o l v e s  t h e  r e h a b i l i t a t i o n  o f  t h e  e x i s t i n g  dam 

s i t e s  w i t h  f i s h  passage and t h e  abandonment o f  dams t h a t  a re  no t  used 

f o r  power generat  ion. 

The a l t e r n a t e  modes o f  ope ra t i ng  t h e  Boardman R i v e r  System w i t h i n  t h e  

con f i nes  o f  t h e  s tudy area a re  f u r t h e r  and more c o n c i s e l y  de f i ned  as 

f o l l  ows: 

A  - "Do Noth ing"  approach - Mainta'in t h e  e x i s t i n g  h y d r o e l e c t r i c  

f a c i l i t y  a t  Brown Br idge  a t  i t s  p resen t  ope ra t i ng  capac i ty ,  and m a i n t a i n  

t h e  e x i s t i n g  f a c i l i t i e s  a t  Boardman, Sabin, and Union S t r e e t  a t  a  s a f e t y  

l e v e l  c o n s i s t e n t  w i t h  good eng ineer ing  judgment. 

B  1. - Exc lud ing  f i s h  passage update t h e  e x i s t i n g  h y d r o e l e c t r i c  

f a c i l i t i e s  a t  Brown B r i dge  by i n s t a l l i n g  new i n t e r f a c e  equipment, and 

m a i n t a i n  t h e  e x i s t i n g  f a c i l i t i e s  a t  Boardman, Sabin, Union S t r e e t  a t  a  

s a f e t y  l e v e l  c o n s i s t e n t  w i t h  good eng inee r i ng  judgment. 

5 2. - Exc lud ing  f i s h  .passage, update t h e  e x i s t i n g  h y d r o e l e c t r i c  

f a c i l i t y  a t  Brown B r i dge  by i ns ta1 . l i ng  new i n t e r f a c e  equipment, r e t r o f i t  

and i n s t a l l  h y d r o e l e c t r i c  equipment a t  Boardman, and m a i n t a i n  e x i s t i n g  

f a c i l i t i e s  a t  Sabin and Union S t r e e t  a t  a  s a f e t y  l e v e l  c o n s i s t e n t  w i t h  

good eng ineer ing  judgment. 

B  3. - Exc lud ing  f i s h  passage, update t h e  e x i s t i n y  h y d r o e l e c t r i c  

f a c i ' l i t y  a t  Brown Br idge  by i n s t a l l i n g  new i m t e r f a c e  equipment, r e t r o f i t  



and i n s t a l l  new h y d r o e l e c t r i c  equipment a t  Boardman and Sabin, and 

m a i n t a i n  the  e x i s t i n g  f a c i l i t y  a t  Union s t r e e t  a t  a sa fe ty  l e v e l  cons i s ten t  

w i t h  good engineer ing judgment. 

B 4. - Excluding f i s h  passage update t h e  e x i s t i n g  h y d r o e l e c t r i c  

f a c i l i t y  a t  Brown Br idge by i n s t a l l i n g  new i n t e r f a c e  equipment, r e t r o f i t  

and i n s t a l l  new h y d r o e l e c t r i c  equipment a t  Brown Br idge and Sabin Dams, 

and renovate and i n s t a l  1 new h y d r o e l e c t r i c  equipment a t  Union Street .  

B 5. - Excluding f i s h  passage, update t h e  e x i s t i n g  h y d r o e l e c t r i c  

f a c i l i t y  a t  Brown Br idge by i n s t a l l i n g  new i n t e r f a c e  equipment, r e t r o f i t  

and i n s t a l l  new h y d r o e l e c t r i c  equipment a t  Boardman and Sabin Dams, 

renovate  a n d . i n s t a l 1  new h y d r o e l e c t r i c  equipment a t  Union St ree t ,  and 

r e b u i l  d and i n s t a l  1 new hydroel e c t r i c  equipment a t  Keystone. 

C 1. - Same arrangement as B 1. except t o  i n s t a l l  f i s h  passage a t  

Boardman, Sabin, and Union 'Street. 

C 2. - Same arrangement as B 2. except t o  i n s t a l l  f i s h  passage a t  

Boardman, Sabin, and Union Street .  

C 3. - Same arrangement 13s R 3. cxcept t o  i n s t a l l  f i s h  passages at. 

Boardman, Sabin, and Union Street .  

C 4. - Same arrangement as B 4. except t o  i n s t a l l  f i s h  passage a t  

Boardman, Sabin, and Union Street .  



C 5. - Same arrangement as B 5. except t o  i n s t a l l  f i s h  passage a t  

Boardman, Sabin, Union S t ree t ,  and Keystone. 

D 1. - Update e x i s t i n g  h y d r o e l e c t r i c  f a c i l i t i e s  a t  Brown B r i dge  by 

i n s t a l l i n g  new i n t e r f a c e  equipment, and decommission and remove t h e  

e x i s t i n g  dam and f a c i l i t i e s  a t  Boardman, Sabin, and Union S t ree t .  

D 2. - Update e x i s t i n y  t ~ y d r o e l e c t r i c  f a c i l i t i e s  a t  Brown B r i dge  by 

i n s t a l  1 i n g  new i n t e r f a c i n g  equipment, r e t r o f i t  and i n s t a l  1 new h y d r o e l e c t r i c  

equipment a t '  Boardman, i n s t a l  1 f i s h  passage a t  Boardman, and decommission 

and remove t h e  e x i s t i n g  dam and f a c i l  i t i e s  a t  Sabin and Union S t ree t .  

D 3. - Update e x i s t i n g  h y d r o e l e c t r i c  f a c i l i t y  a t  Brown B r i dge  by 

i n s t a l  1 i n g  new i n t e r f a c e  equipment, r e t r o f i t  and i n s t a l  1 new hydroe l  e c t r i c  

equipment a t  Boardman and Sabin, i n s t a l l  f i s h  passage a t  Boardman and 

Sabin, and decommission and remove e x i s t i n g  dam and f a c i l i t i e s  a t  Union Street.. 

7.2 COMPARISON OF ALTERNATES 

\ 

Economic cons ide ra t i ons  can be expressed i n  abso lu te  numbers. The 

economic advantages o f  va r i ous  a l t e r n a t e s  can be d i sp layed  r e a d i l y  and 

s t i d i e d  f rom severa l  d i f f e r e n t  vantage po in t s .  

Non-economic concerns deal  w i t h  ma t te r s  t h a t  do n o t  e a s i l y  1 end themsel vs 

t o  be analyzed and compared i n  a r e l a t i v e  fash ion.  The i n d i v i d u a l  non- 

economic i tems a r e  r a t e d  as e i t h e r  "No Change", "Minor  E f f e c t " ,  o r  

"Major  Ef fect "  on t h e  t o t a l  community o r  t h e  s tudy  area. 



The a1 t e r n a t e  modes o f  o p e r a t i o n  as d e f i n e d  i n  S e c t i o n  7.1 were compared 

economica l l y ,  as shown i n  S e c t i o n  7.2.1, and non-economical ly,  as shown 

i n  S e c t i o n  7.2.2. 

7.2.1 ECONOMIC COMPARISON 

Computat ion o f  economic parameters o f  t h e  va r j ous  h y d r u e l e c t r i c  a l t e r n a t e s  

a r e  t a b u l a t e d  i n  F i g u r e  7.2.la. 

A l l  a l t e r n a t e s  l i s t e d  under C and D have an i n i t i a l  c o s t  pe r  KWH i n  excess 

o f  t h e  p resen t  c o s t  o f  power t o  T raverse  City L i g h t  and Power ( A l t e r n a t e  

A). A1 t e r n a t e s  B1, B2, and B3 have i n i t i a l  c o s t  Ke r  MWH c o m p e t i t i v e  w i t h  

t h e  p resen t  o p e r a t i o n  o f  T raverse  City L i g h t  and Power ( A l t e r n a t e  A). 

Cons ide r i ng  i n f l a t i o n  t rends ,  B3 i s  t h e  bes t  i f  energy c o s t s  i n f l a t e  3% 

and genera l  i n f l a t i o n .  r a t e  i s  4%, B3 i s  s t i l l  t h e  b e s t  a l t e r n a t e  i f  energy 

i n f l a t e s  5% and general  i n f l a t i o n  r a t e  i s  4%. However, i f  energy c o s t s  

i n f l a t e  8% and t h e  genera l  i n f l a t i o n  r a t e  i s  4%, t hen  85 i s  t h e  bes t  course  

o f  ac t i on .  

I n  t h e  event  f i s h  passayes a r e  r e q u i r e d  ( A l t c r n a t e  C), s u b a l t e r n a t e  C3 i s  

t h e  o n l y  a l t e r n a t e  t h a t  can absorb t h e  h i g h  c o s t  o f  f i s h  passage a t  reasonable  

i n f l a t i o n  ra tes .  I f  energy c o s t s  i n f l a t e  a t  8% t h e n  A l t e r n a t e  D-4 i s  most 

a t t r a c t i v e .  However, s i n c e  t h e  adverse consequences o f  abandoning Un ion  

S t r e e t  a r e  severe and p robab l y  unacceptable,  A l t e r n a t e  C-4 i s  t h e  bes t  a l t e r n a t e  

i f  f i s h  passages a re  mandatory. If a l l ,  o r  a  s i g n i f i c a n t  p a r t  o f  t h e  c o s t  



FIGURE 7.2.1 a 



C 5. - Same arrangement as B 5. except t o  i n s t a l l  f i s h  passage a t  

Boardman, Sabin, Union S t ree t ,  and Keystone. 

D 1. - Update e x i s t i n g  h y d r o e l e c t r i c  f a c i l i t i e s  a t  Brown B r i dge  by 

i n s t a l l i n g  new i n t e r f a c e  equipment, and decommission and remove t h e  

e x i s t i n g  dam and f a c i l i t i e s  a t  Boardman, Sabin, and Union S t ree t .  

D 2. - Update e x i s t i n g  h y d r o e l e c t r i c  f a c i l i t i e s  a t  Brown B r i dge  by 

i n s t a l  1 i n g  new i n t e r f a c i n g  equipment, r e t r o f i t  and i n s t a l  1 new hydroel  e c t r i c  

equipment a t  Boardman, i n s t a l l  f i s h  passagesa t  Boardman, and decommission 

and remove t h e  e x i s t i n g  dam and f a c i l i t i e s  a t  Sabin and Union S t ree t .  

D 3. - Update e x i s t i n g  h y d r o e l e c t r i c  f a c i l i t y  a t  Brown B r i dge  by 

i n s t a l  1 i ng new i n t e r f a c e  equipment, r e t r o f i t  and i n s t a l  1 new . h y d r o e l e c t r i c  

equipment a t  Boardman and Sabin, i n s t a l l  f i s h  passage a t  Boardman and 

Sabin, and decommission and remove ex is t i .ng  dam and f a c i l i t i e s  a t  Union S t ree t .  

7.2 COMPARISON OF ALTERNATES 

Economic cons ide ra t i ons  can .be expressed i n  abso lu te  numbers. The 

economic advantages o f  va r i ous  a l t e r n a t e s  can be d i sp layed  r e a d i l y  and 

s t u d i e d  f rom severa l  d i f f e r e n t  vantage po in t s .  

Non-economic concerns deal w i t h  ma t te r s  t h a t  do no t  e a s i l y  1 end themsel vs 

t o  be analyzed and compared i n  a r e l a t i v e  fash ion.  The i n d i v i d u a l  non- 

economic i tems a r e  r a t e d  as e i t h e r  "No Change", "Minor E f f e c t " ,  o r  

"Major  E f fec t "  on t h e  t o t a l  community o r  t h e  s tudy  area. 



The a l t e r n a t e  modes o f  o p e r a t i o n  as d e f i n e d  i n  Sec t i on  7.1 were compared 

economica l l y ,  as shown i n  Sec t i on  7.2.1, and non-economically, as shown 

i n  S e c t i o n  7.2.2. 

7.2.1 ECONOMIC COMPARISON 

Computat ion o f  economic parameters o f  t h e  va r i ous  h y d r o e l e c t r i c  a l t e r n a t e s  

a r e  t a b u l a t e d  i n  F i g u r e  7.2.la. 

A1 1  a l t e r n a t e s  1  i s t e d  under  C and D have an i n i t i a l  c o s t  p e r  KWH i n  excess 

o f  t h e  p resen t  c o s t  o f  power t o  T raverse  City L i g h t  and Power ( A l t e r n a t e  

A). A l t e r n a t e s  B1, B2, and B3 have i n i t i a l  c o s t  Ker MWH c o m p e t i t i v e  w i t h  

t h e  p resen t  o p e r a t i o n  o f  T raverse  City L i g h t  and Power ( A l t e r n a t e  A). 

Cons ider ing  i n f l a t i o n  t rends ,  B3 i s  t h e  bes t  i f  energy cos t s  i n f l a t e  3% 

and general  i n f l a t i o n  r a t e  i s  4%, 83 i s  s t i l l  t h e  bes t  a l t e r n a t e  i f  energy 

i n f l a t e s  5% and general  i n f l a t i o n  r a t e  i s  4%. However, i f  energy cos t s  

i n f l a t e  8% and t h e  general  i n f l a t i o n  r a t e  i s  4%, t hen  B4 i s  t h e  bes t  course 

. o f  ac t ion .  

I n  t h e  event  f i s h  passages a re  r e q u i r e d  ( A l t e r n a t e  C), s u b a l t e r n a t e  C3 i s  

t h e  o n l y  a l t e r n a t e  t h a t  can absorb t h e  h i g h  c o s t  o f  f i s h  passage a t  reasonable 

i n f l a t i o n  ra tes .  I f  energy c o s t s  i n f l a t e  a t  8% t h e n  A l t e r n a t e  0-4 i s  most 

a t t r a c t i v e .  However, s i n c e  t h e  adverse consequences o f  abandoning Union 

S t r e e t  a r e  severe and p robab ly  unacceptable,  A l t e r n a t e  C-4 i s  t h e  bes t  . a l t e r n a t e  

i f .  f i s h  passages a r e  mandatory. I f  a l l ,  o r  a  s i g n i f i c a n t  p a r t  o f  t h e  c o s t  



I - 

o f  f i s h  passages i s  removed ( p a i d  f o r  by some o t h e r  source o f  revenue such 

as general  taxes o r  assessment t o  o t h e r  b e n e f i c i a r i e s  o f  t h e  impondment) 

t h e n  C-4 i s  acceptable. I f  a l l  o f  t h e  c o s t  o f  f i s h  passage i s  ob ta ined  

f r om o t h e r  sources of revenue, A l t e r n a t e  C-5 becomes e s s e n t i a l l y  8-5 and 

t h e  bes t  a1 te rna te .  

From economic cons idera t ions ,  t h e  r e h a b i l i t a t i o n  of Brown Bridge, Boardman 

and Sabin (B-3), i s  t h e  bes t  a l t e r n a t e .  I n  add i t i on ,  t h e  r e h a b i l i t a t i o n  

o f  Union S t r e e t  (8-4) i s  an accep tab le  a l t e r n a t e  i f  energy cos t s  r i s e  a t  

a  r a t e  o f  8% ( t h e  i n f l a t i o n  r a t e  o f  coal  ). S ince coal  i s  t h e  ma jo r  f u e l  

a t  TCL&P, t h i s  i s  an acceptable a l t e r n a t e .  I n  add i t i on ,  r e c o n s t r u c t i o n  

o f  Keystone i s  a .good a l t e r n a t e  (B-5) f o r  TCL&P i f  f i s h  passage i s  o m i t t e d  

o r  t h e  cos t  charged t o  some o t h e r  account. 

7.2.2 NON-ECONOMIC COMPARISON 

The non-economic aspects o f  t h i s  p r o j e c t  a re  b a s i c a l l y  s i t e  s p e c i f i c ,  t h e r e f o r e  

t h e  comparison i s  f o r  t h e  most p a r t  by i n d i v i d u a l  dam s i t e s  and n o t  by combined 

schemes o f  opcra t  i on. 

7.2.2.1 ENVIRONMENTAL CONCERNS 

BROWN BRIDGE DAM 

Since t h i s  s i t e  i s  c u r r e n t l y  p roduc ing  h y d r o e l e c t r i c  power, upgrading t h e  

equipment' woul d  have minimal environmental  impact, espec ia l  l y  cons ide r i ng  

t h a t  mi nimum f l o w  c r i t e r i a  have been es tab l  i shed. 



KEYSTONE DAM 

Keystone Dam i s  t h e  most env i r onmen ta l l y  s e n s i t i v e  s i t e  s i n c e  t h e  impoundment 

a rea  has re tu rned  t o  a  n a t u r a l  s t a t e  f o l l o w i n g  t h e  dam f a i l u r e  i n  1961 t h e r e f o r e ,  

t h i s  s i t e  i s  a  complete recons t ruc t i on .  

BOARDMAN AND SABIN DAM 

R e t r o f  i t t i  ng these two dam s i t e s  t o  h y d r o e l e c t r i c  power p roduc t i on  has minimal 

env i ronmenta l  impact s i n c e  t h e  work woul d  i n v o l  ve ma in l y  equipment rep1 acement. 

Proper  impoundment 1  eve1 c o n t r o l  and m i  nimum f l  ow w i l l  he1 p  min imize environmental  

impact  . 

UNION STREET DAM 

T h i s  dam s i t e  and impoundment i s  t h e  most env i r onmen ta l l y  s e n s i t i v e  one 

o f  t h e  e x i s t i n g  f a c i l i t i e s  due t o  t h e  w i l d l i f e  h a b i t a t  a t  t h e  upper end 

o f  Boardman Lake (Logans Landing)  and salmon f i s h e r y  downstream. However, 

hydro -opera t ion  can be managed n o t  t o  m a t e r i a l  l y  i n t e r f e r e  w i t h  e i t h e r .  

7.2.2.2 RECREATIONAL 

BROWN BRIDGE DAM 

No a l t e r a t i o n  t o  r e c r e a t i o n a l  uses would be encountered i n  upda t ing  equipment 

a t  Brown B r i dge  Dam. 



Rebu i l d i ng  Keystone Dam would r e q u i r e  canoe por tage  and a '  s h o r t  reach of 

t r o u t  stream would be conver ted t o  impoundment use. There fo re  ' t h i s  s i t e  

p robab ly  has t h e  l a r g e s t  impact on r e c r e a t i o n a l  uses. 

BOARDMAN AND SABIN DAMS 

R e t r o f i t t i n g  Boardman and Sabin Dams f o r  h y d r o e l e c t r i c  power w i l l  have minimal 

impact on r e c r e a t i o n a l  uses s i n c e  t h e  work on these  s i t e s  would p r i m a r i l y  

i nvol ve rep1 acement o f  equipment. Proper  l ow  f l  ow and impoundment 1  eve1 . , ) * - . a  

management a1 so woul d  c o n t r i b u t e  t o  1  esseni ng impact. 1 1 

UNION STREET DAM 

I n s t a l  1  i n g  h y d r o e l e c t r i c  capac i t y  a t  Union S t r e e t  Dam w i l l  have 1  i tt l e  adverse 

r e c r e a t i o n  e f f e c t  i f  p roper  r e g u l a t i o n  o f  minimum f l ow  and Boardman Lake 

1  eve l  i s  observed. Some d i s r u p t i o n  o f  t h e  s p o r t  f i s h i n g  immediate ly  downstream 

o f  t h e  ilal'c~ r l u r a i  riy curls l r u c t i  or1 i s  a n t  1 c l  pated. 

7.2.2.3 AESTHETICS 

Brown B r i dge  Dam and pond a e s t h e t i c s  would be una f fec ted  by t h e  minor  power 

house s w i t c h i n g  changes. 



~ e c o n s t r u c t i o n  o f  t he  Keystone Dam ( i f  t h i s  i s  done) would have more e f f e c t  

on aes the t i cs  than t h e  proposed r e t r o f i t t i n g  a t  any o f  t h e  o ther  dam s i tes .  

There would be no crowding even w i t h  i n s t a l l a t i o n  o f  f i s h  passage. 

Boardman Dam w i t h  the  c o n s t r u c t i o n  o f  a  f i s h  passage would c e r t a i n l y  c rea te  

phys i ca l  changes i n  t h i s  area. I't i s  no t  thouyl~l ;  t h a t  they would necessar i l y  

a d v ~ r s e l y  a f f c c t  thc  o v e r a l l  p i c tu re .  

A f i s h  passage cou ld  be constructed a t  Sabin Dam w i t h  l e s s  e f f e c t  on t h e  

surrounding area than  a t  Boardman Dam. Otherwise, t he re  would be no e f f e c t .  

The low head (9 f e e t )  a t  Union S t .  would make t h e  i n s t a l l a t i o n  o f  generat ion 

equipment (bu lb  t u r b i n e s )  e a s i e r  than i nc reas ing  the  head. The l a t t e r  

i s  not  contemplated. I t  i s  be l i eved  t h a t  adequate f i s h  passage cou ld  a l s o  

be worked i n  a t  t h e  s ta ted  economic cost. 

7.2.2.4 SOCIO-INSTITUTIONAL FACTORS 

Comments by concerned agencies o r  o rgan iza t ions  have been favorab le  t o  producing 

h y d r o e l e c t r i c  power a t  a l l  dam s i tes .  

Some o b j e c t i o n ' b y  canoe is ts  and t r o u t  f ishermen may be ra i sed  t o  recons t ruc t i ng  

Keystone Dam as a  p o r t i o n  o f  stream would be converted t o  an impoundment. 



b 7.2.2.5 LEGAL-PERMIT FACTORS 

.<. 

BROWN BRIDGE DAM 

Since t h i s  -dam i s  c u r r e n t l y  produc ing power, no regu l  a t o r y  o r  l e g a l  problems 

a r e  a n t i c i p a t e d  i n  upda t ing  equipment.: 

KEYSTONE DAM 

Rebui 1  d i n g  Keystone Dam woul d  i nvo l  ve th.e g r e a t e s t  amount o f  c o n s t r u c t i o n  

p e r m i t  a p p l i c a t i o n s ,  c o s t  and process ing t ime. ' 1  

BOARDMAN, SABIN AND UNION ST. DAMS 

No ma jo r  l e g a l  o r  i n s t i t u t i o n a l  problems a re  a n t i c i p a t e d  a t  these s i t e s  

a l though some c o n s t r u c t i o n  pe rm i t s  would be requ i red .  

7.2.2.6 SAFETY 

R isk  - r a t e d  i n  t h e  o rde r  o f  p o s s i b l e  damage i n  t h e  event o f  dam f a i l u r e :  

1. Boardman 

2. Sabin 

3. Union S t .  

4. Brown Br idge  

5. Keystone 



Due t o  t h e  head o f  41 f e e t  and t h e  road c r o s s i n g  t h e  dam, Boardman Dam i s  

judged t o  head t h e  1  i s t .  F a i l u r e  o f  Boardman Dam would cause Sabin Dam 

t o  f a i l  w i t h  r e s u l t i n g  damage downstream, a l though Boardman Lake, because 

of  i t s  s i ze ,  would be a  "shock-absorber". 

F a i l u r e  o f  Union St. Dam due t o  i t s  l o c a t i o n  would l i k e l y  e f f e c t  more t h a n  

any o f  t h e  o the rs  w i t h  more p o s s i b l e  pr .oper ty  damage w i t h i n  Traverse City. 

However, t h e  o u t f l o w  f rom Boardma'n Lake " i s  q u i t e  r e s t r i c t e d  i n  t h e  r i v e r  

channel. Also, as has been mentioned, Boardman Lake i s  r e a l l y  a  n a t u r a l  

1  ake. 

A Brown B r i dge  Dam f a i l u r e  w i t h  t h e  second h ighes t  head (31 f e e t )  m igh t  

damage one o r  two br idges.  T r a f f i c  and p o p u l a t i o n  d e n s i t y  i s  lowered w i t h  

1  i t t l e  f l o o d p l a i n  involvement,  t h e r e  would be l e s s  l i k e l y  damage than  a t  

t h e  p r e v i o u s l y  d iscussed dams. 

The 1961 f a i l u r e  o f  Keystone r a i s e d  t h e  Boardman pond l e v e l  b u t  w i t h  n e g l i b i l e  

damage. It would h o l d  t r u e  f o r  a  f u t u r e  Keystone Dam f a i l u r e .  

7.2.2.7 RELATIVE COMPARISON 

F i g u r e  7.2.2a shows t h e  r e l a t i v e  r a t i n g  o f  t h e  a l t e r n a t e  schemes o f  ope ra t i on  

based on t h e  p rev ious  comparison o f  dam s i t e s .  Each i t em i s  r a t e d  e i t h e r  

"NO Change", "Minor E f f e c t "  o r  "Major E f f e c t " .  

The r e l a t i v e  r a t i n g  does n o t  n e c e s s a r i l y  des igna te  nega t i ve  impact on t h e  

v a r i o u s  i t em cons idered b u t  serves as an i n d i c a t i o n  o f  t h e  e f f e c t  o f  t h e  

p r o j e c t  on t h e  Boardman R i v e r  area i n  .genera l .  



0 = NO CHANGE 
L = MINOR EFFECT 
H = MAJOR EFFECT 

.SUMMARY OF NON - ECONOMIC COMPARISONS 



Environmental , r e c r e a t i o n a l  and a e s t h e t i c  r a t i n g s  general  l y  i n d i c a t e  t h e  

degree o f  nega t i ve  impact. 

S o c i o - I n s t i t u t  i o n a l  and Legal -Permi t  r a t i n g s  i n d i c a t e  t h e  degree o f  d i f f i c u l t y  

i n  o b t a i n i n g  governmental approvals,  c o n s t r u c t i o n  permi ts ,  1  i c e n s i n g  and 

pub1 i c  acceptance o f  t h e  p ro jec t .  

7.3 SELECTION OF THE BEST ALTERNATE 

The bes t  a l t e r n a t e  based on economic and non-economic cons ide ra t i ons  i s  

t o  r e h a b i l i t a t e  a l l  f i v e  dam s i t e s  w i t h o u t  f i s h  passages. The r e h a b i l i t a t i o n  

of Brown Br idge,  Roardman and Sabin should be c a r r i e d  ou t  as soon as p r a c t i c a l .  

Steps shou ld  be t aken  t o  p l a n  f o r  t h e  r e h a b i l i t a t i o n  o f  Union S t r e e t  and 

Keystone a  l i t t l e  la ' ter .  

The f o l l o w i n g  i s  recommended w i t h  r espec t  t o  t h e  f i s h  passage issue. I n  

l i g h t  o f  t h e  c o n s t i t u t i o n a l  ques t i on  whether t h e  DNR ca.n i n  f a c t  r e q u i r e  
- 

t h e  owner o f  an e x i s t i n g  dam t o  i n s t a l l  f i s h  passage and pay f o r  a l l  o r  

p a r t  o f  t h e  i n s t a l l a t i o n ,  and i n  l i g h t  o f  t h e  e f f e c t  on economic f e a s i b i l i t y  

and h y d r o e l e c t r i c  p roduc t i on  cost ,  what i s  a t  i s sue  deserves t h e  a t t e n t i o n  

o f  t h e  Mich igan Natu ra l  Resources Commission. The Commission has s u b s t a n t i a l  

c o n t r o l  over  sources o f  funds f o r  f i s h  passage c o n s t r u c t i o n  which no doubt 

w i l l  a f f e c t  t h e  Commi ss ion 's  stance. Therefore,  i t  i s  recommended t h a t  

a  f i n a l  copy o f  t h i s  r e p o r t  be submi t ted  f o r  a  r u l i n g  t o  t h e  Mich igan Natu ra l  



Resources Commission by Traverse  City o r  t h e  J o i n t  Venture. Because o f  

t h e  a n t i c i p a t e d  a c t i v i t i e s  i n  smal l  hydro r e h a b i l i t a t i o n ,  t h e  Commission 

w i l l  have t o  f ace  t h e  i s sue  sooner o r  . l a t e r  anyway. 

- W i t h i n  t h e  scope o f  t h i s  f e a s i b i l i t y  s tudy  i t  was n o t  p o s s i b l e  t o  make such 

a f o rma l  approach t o  t h e  Commission, n o r  was i t  p o s s i b l e  t o  o b t a i n  -. a l e g a l  

o p i n i o n  rega rd ing  t h e  c o n s t i t u t i o n a l  quest ion.  I n  any event, t h e  1 a t t e r  

1 egal  approach shou ld  w a i t  a r u l  i ng by t h e  Commi ssion. The r u l  i n g  may be 

such t h a t  t h e  c o n s t i t u t i o n a l  ques t i on  does n o t  have t o  be explored. 

If i t  t u r n s  ou t  i n  t h e  end t h a t .  f i s h  l adde rs  a r e  mandated, t hen  t h e  f o l l o w i n g  

would apply:  if sources o f  power a r e  a v a i l a b l e  which c o s t  l e s s  t han  49 

m i l l s  p e r  KWH, r e h a b i l i t a t i o n  o f  Union S t r e e t  o n l y  should be implemented. 

I f  a l t e r n a t e  sources o f  power c o s t  i n  excess o f  62 m i l l s  p e r  KWH i t  would 

pay t o  rehab i  1 i t a t e  'Keystone. 
D 





!. 8.0 RECORMENDATIONS 

The pr inc ipa1, recommendat ion o f  t h i s  r e p o r t  i s  t h a t  Grand Traverse 

County and Traverse City t ake  a c t i o n  t o  imp1 ement a  program o f  h y d r o e l e c t r i c  

gene ra t i on  a t  a l l  f i v e  Boardman R i v e r  dam s i t e s  as descr ibed  i n  s e c t i o n  

8.1, accord ing  t o  t h e  development p l an  presented i n  s e c t i o n  8.2. The 

recommendation i s  p red i ca ted  o n . t h e  b e l i e f  t h a t  t h e  cos t  gf p r o v i d i n g  

f i s h  passages a t  t h e  e x i s t i n g  dam s i t e s  i s  un re la ted  t o  h y d r o e l e c t r i c  

power generat ion.  A mandate by t h e  S t a t e  o f  Mich igan t o  i n s t a l l  a  f i s h  

passage a t  an e x i s t i n g  dam appears t o  be w i t h o u t  due process. However, 

t h e  d e s i r a b i l i t y  o f  p r o v i d i n g  f i s h  passages i s  n o t  an i ssue  o f  t h i s  

r e p o r t ,  and t h e r e f o r e ,  w i l l  no t  be f u r t h e r  addressed here in .  P o s s i b l e  

l o c a t i o n s  f o r  f i s h  passages a t  each f a c i l i t y ,  as shown on topographic  

p lans  i nc l uded  i n  t h i s  r e p o r t ,  a r e  s u b s t a n t i a l l y  removed f rom any r e h a b i l i t a t i o n  

work, and t h e r e f o r e ,  cou ld  be cons t ruc ted  independent ly .  

1mp lementa t ion .o f  t h e  program i s  recommended i n  t h r e e  phases. 

,Plldse . l .  Renovate Brown B r i dge  Dam and r e h a b i l i t a t e  Boardman and Sabin 

Dams by f a l l  o f  1981. 

Phase 2. R e h a b i l i t a t e  u n i o n  S t r e e t  Dam by t h e  f a l l  of 1982. 



Phase 3. Reconstruct Keystone Dam by the f a l l  of 1983 subject t o  conditions 

in section 7 . 3 .  

To carry out the program, a management plan as out1 ined in section 8.1 . 

i s  recommended. Since TCL&P has the experience in hydro operation, and 

has the need for  the power, i t  would be prudent that  management, operation 

and control be vested in the City of Traverse City. 

8.1 DESCRIPTION OF SELECTED ALTERNATE 

Implementation of the selected al ternate  i s  accomplished in three phases: 

Phase 1 i s  the rehabi l i ta t ion of Boardman and Sabin Dams by instal l ing 

two new turbine-generators a t  each. dam, the instal  1 ation of transformers 

and switch gear and governors to  operate these f a c i l i t i e s  and renovation 

a t  Brown Bridge Dam including a new switchboard, repairs and replacements. 

Telemetering and remote control will be provided t o  a1 1 three of these 

dams with controls suitably located in a Traverse City control center. 

Phase 2 i s  the rehabi l i ta t ion or ins ta l la t ion  of hydroelectric generating 

equipment a t  Union S t . ,  consisting of one standardized tube-type turbine- 

generator with switchgear, transformers, and telemetering 1 ink . in to  the 

control center. 

Phase 3 i s  the reconstruction of Keystone Dam and the instal la t ion of a 

single standardized tube turbine-generator unit a t  Keystone. 



Implementat ion o f  t h i s  prograni r e q u i r e s  t h e  es tab l i shment  o f  a  management 

p lan.  Our recommendation i s  t h a t  t h e  management p l an  i n c l u d e  t h e  f o l l o w i n g  

f e a t u r e s :  

1. Ownership o f  t h e  dams remain t i t l - e d  as t h e y  p r e s e n t l y  are, t h a t  

i s ,  Boardman and Sabin con t i nue  t o  be owned by Grand Traverse County and 

Union, Keystone and Brown B r i dge  remain i n  t h e  ownership , o f  Traverse 

City. 

2. Grand Traverse County g r a n t  an easement t o  t h e  City o f  Traverse 

City t o  i n s t a l  1  h y d r o e l e c t r i c  genera t ion  equi  pment on Boardman and Sabin 

and operate t h a t  equipment f o r  t h e ' b e n e f i t  o f  TCL&P customers. 

.b." . ... 
3. TCL&P th rough i t s  easement wi 11 be t h e  ope ra to r  and b e n e f i c i a r y  o f  

-_. 1, 

, -. . ..,, 

t h e  power generated a t  t h e  two dam s i t e s .  
. . , & , . ,. . .. . ., .... . ..~" , 

4. I n  t h e  event t h a t  f i s h  passages a r e  mandated, t h e  c o n s t r u c t i o n  o f  

t h e  f i s h  passage s h a l l  be t h e  r e s p o n s i b i l i t y  o f  t h e  owners o f  t h e  dams, 

5. I n  t h e  event o f  decommissioning o f  t h e  dams o r  t e r m i n a t i o n  o f  t h e  

easement on t h e  p a r t  o f  Traverse City, t h e  cos t s  o f  decon~missioning 

s h a l l  be borne o r  be t h e  r e s p o n s i b i l i t y  o f  t h e  owners o f  t h e  dam, i n c l u d i n g  

t h e  r i g h t s  o f  sa l  vage o f  hydro-generat ion equi  pn~ent. 



The t i m e  schedule shou ld  a1 low f o r  on 1  i n e  t i m i n g  f o r  Phase 1, t o  be 

f a 1  1  o f  1981. T h i s  would r e q u i r e  o r  a1 low f o r  n e g o t i a t i o n  o f  t h e  management 
, 

p l  an by September ,' 1979. 

Phase 2 shou ld  p rov ide  f o r  Union S t .  Dam be ing  on l i n e  by f a l l  o f  1982. 

Phase 3  shou ld  p rov ide  f o r  Keystone Dam being on l i n e  by f a l l  o f  1983. 

8.2 DEVELOPMENT PLAN 

The phys i ca l  f a c i  1 i t i e s  r e q u i r e d  a r e  descr ibed  and presented i n  Sec t i on  

8.2.2, F a c i l  i t i e s  Rehabi l  i t a t i o n  Plan. The schedule f o r  t h e  imp1 ementat ion 

o f  t h i s  program i s  presented i n  S e c t i o n  8.'2.1. P e r t i n e n t  .data, i n c l u d i n g  

i n i t i a l  cos ts ,  bond schedul e, annual ope ra t i ng  cos t s  and annual revenues 

a1 ong w i t h  t h e  i n s t a l  1  ed c a p a c i t i e s  and p r o j e c t e d  power genera t ion  a r e  

summarized i n  F i g u r e  7.2.la. 

8.2.1 DEVELOPMENT SCHEDULE 

The o v e r a l l  Development P lan  desc r i bed  i n  S e c t i o n  8.2 and d e t a i l e d  i n  Sec t i on  

8.2.2, F a c i l i t i e s  R e h a b i l i t a t i o n  Plan, should be implemented accord ins  t o  

t h e  schedule l i s t e d  below. A second schedule was es tab l i shed  based on an t i c ' i -  

pated delays, th rough  adverse p u b l i c  o p i n i o n  and r e c e p t i o n ,  and expanded 

eng inee r i ng  and c o n s t r u c t i o n  t i m e  requ i  rerrients, .caused by t h e  necess i t y  

o f  p r o v i d i n g  f i s h  passages. 



ITEM DATES 

Without 
F i s h  Passages 

With 
F i s h  Passages 

Accept f e a s i b i l i t y  assessment Feb., 1979 
recommendations.. 

Feb., 1979 

Form opera t ing  management o r -  A p r i l ,  1979 
gan i za t i on  by r e s o l u t i o n  between 
C i t y  o f  Traverse City and Grand 
Traverse County. 

A p r i l  , 1979 

Award con t rac t s  f o r  engineer ing and May, 1979 
environmen'tal impact statement (E. I. S.) 
on Phase 1, r e h a b i l  i t a t i n g .  Brown Bridge, 
Boardman and Sabin Dams. 

May, 1979 

Complete E. I.S. on Phase 1 November, 1979 May, 1980 

Award c o n s t r u c t i o n  con t rac t  on February, 1980 
Phase 1 

Complete Brown Br idge Dam updat ing 
and pu t  on 1 ine. 

January, 1981 November, 1981 

Compl e t e  Boardman and Sabin Dam 
renovat ion  and pu t  on 1 ine. 

August, 1981 June, 1982 

Award con t rac t  f o r  engineer ing 
and E. I.S. f o r  Phase 2, 
.Union S t .  Dam. 

February, 1980 Ju l y ,  1980 

Complete E. I.S. on Phase 2 November, 1980 

February, 1981 

A p r i l ,  1981 

August, 1981 Award cons t ruc t  i o n  c o n t r a c t  on 
Phase 2. 

Complete Union St. Dam r e h a b i l i -  
t a t  i on and pu t  on 1 i ne. 

August, 1982 February, 1983 

Award con t rac t  f o r  'erlgi nee r i  ng and 
E. I.S. on Phase 3, Keystone Dam 

October, 1980 Ju l y ,  1981 

Complete E. I.S. on Phase 3 October, 1981 

February, 1982 

J u l y ,  1982 

December, 1982 Award c o n s t r u c t i o n  con t rac t  on 
Phase 3. 

Compl e t e  Keystone Dam r e b u i l  d i ng  
pu t  otl 1 irie. 

August, 1983 June, 1984 



8.2.2 FACILITIES REHABILITATION PLAN 

The f a c i  1  i t i e s  rehabi  1  i t a t i o n  p l  an s h a l l  ' proceed accord ing  t o  t h e  o v e r a l l  

development p l a n  s t a t e d  i n  Sec t ion '  8.2 and t h e  development schedule out1 i ned  

i n  S e c t i o n  8.2.1. A  d e s c r i p t i o n  o f  each s i t e  i s  f o l l o w e d  by a  dam s i t e  map 

t h a t  represen ts  t h e  proposed topography a t  each s i t e  a f t e r  t h e  development 

p l a n  has been completed. Each map shows d i r e c t i o n  o f  f l ow ,  maximum head 

w a t e r  e l e v a t i o n  and maximum t a i l  wa te r  e l e v a t i o n ,  f i s h  passage l o c a t i o n s  and 

misce l laneous  topograph ic  f e a t u r e s  un ique t o  t h e  p a r t i c u l a r  s i t e .  

BOARDMAN 

The development p l a n  r e q u i r e s  t h e  r e t r o - f i t t i n g  o f  e x i s t i n g  phys i ca l  f e a t u r e s  

t o  accept new hydroel  e c t r i c a l  equipment i n  t h e  Boardman Dam powerhouse. 

( F i g u r e  8 . 2 ~  Boardman Dam S i t e  Devel opment P lan) .  The roadway which c u r r e n t l y  

crosses t h e  Boardman Dam w i l l  be removed f rom t h e  dam s t r u c t u r e  and r e l o c a t e d  

t o  t h e  sou th  where a  new b r i d g e  cons t ruc ted  over  t h e  i n t a k e  channel. The 

purpose of t h e  r e l o c a t i o n  i s  two- fo ld .  F i r s t ,  t h e  e x i s t i n g  roadway w i d t h  

o f  t h e  b r i d g e  over  t h e  Boardman Dam i s  inadequate by c u r r e n t  AASHTO standards, 

and consequent ly,  t h e  new s t r u c t u r e  w i l l  a l l o w  c u r r e n t  s a f e t y  and l o a d i n g  

s tandards t o  p r e v a i l .  Secondly, t h e  penstocks l e a d i n g  t o  t h e  powerhouse 

w i l l  be p r o t e c t e d  f rom v e h i c u l a r  acc iden ts  by r e l o c a t i n g  t h e  roadNay. 

The f i s h  passage l o c a t e d  on F i g u r e  8 . 2 ~  need n o t  be b u i l t  d u r i n g  t h e  r e t r o -  

f i t t i n g  cons t ruc t i on .  The f i s h  passage a t  t h i s  s i t e  m igh t  no t  be requ i red ,  

o r  a t  l e a s t  no t  cons t ruc ted  u n t i l  t h e  renova t i on  a t  t h e  Union S t r e e t  Dam 

S i t e  i s  complete o r  i t s  f i s h  passage i s  const ructed.  The f i s h  passage l o c a t i o n  



d shown was chosen t o  separate, as much as poss ib le ,  t h e  hydro p l a n t  f rom t h e  

f i s h  passage and a1 low c o n s t r u c t i o n  on. a  p l e a s i n g l y  v i s u a l  con tou r  o f  t h e  

l a n d  near t h e  c u r r e n t  park l o c a t i o n .  The p r o x i m i t y  o f  t h e . f i s h  passage w i t h  

r espec t  t o  t h e  hydro p l a n t  w i l l  a1 low f o r  t h e  l e a s t  d i s r u p t i o n  o f  f i s h  t r a v e l  

due t o  t h e  workings o f  t h e  hydro p l an t .  

SABIN 

The Sabin Dam renova t i on  w i l l  c o i n c i d e  w i t h  t h e  renova t i on  a t  t h e  Boardman 

Dam s i t e .  ( F i g u r e  8.2b Sabin Dam S i t e  Development Plan).  Here, as w i t h  

t h e  Boardman Dam S i t e ,  t h e  f i s h  passages w i l l  be cons t ruc ted ,  i f  requ i red ,  

a cons iderab le  d i s tance  away f rom t h e  workings o f  t h e  powerhouse and dam 

s p i l l w a y .  The l o c a t i o n  w i l l  g i v e  t h e  f i s h  passage a  p l eas ing  v i s u a l  appeal . : 

and a l l o w  f o r  t h e  und i s rup ted  m i g r a t i o n  o f  f i s h .  Here, a lso,  t h e  f i s h  passage 

would not be cons t ruc ted  u n t i l  t h e  comple t ion  and renova t i on  o f  t h e  Union 

S t r e e t  Dam S i t e  and/or c o n s t r u c t i o n  o f  i t s  f i s h  passage. % ".. .. 

BROWN BRIDGE 

L i t t l e  phys i ca l  s i t e  a l t e r a t i o n  w i l l  need t o  occur a t  t h e  Brown Br idge  Dam 

S i t e .  ( F i g u r e  8.2e Brown Br idge  Dam S i t e  Development P lan) .  Minor  concre te  

r e p a i r  and updat ing  o r  rep1 ac ing  i n t e r f a c i n g  equipment w i l l  be r e q u i r e d  a t  

t h e  Brown B r i dge  Dam. S l  ope p r o t e c t i o n  w i l l  be needed i n  c e r t a i n  areas 

o f  t h e  Brown B r i dge  Dam Rese rvo i r  t o  ensure s lope  s t a b i l i t y .  



UNION STREET 

Renovat ion o f  t h e  Un ion  S t r e e t  Dam S i t e  i s  p r e d i c a t e d  on events  p r e v i o u s l y  

noted. ( F i g u r e  8.2a Un ion  S t r e e t  Dam S i t e  Development Plan.) A new powerhouse 

w i l l  be cons t ruc ted  on t h e  Un ion  S t r e e t  Dam S i t e  and w i l l  use t h e  two s o u t h e r l y  

most s p i l l w a y  tubes as an i n t a k e  s t r u c t u r e ,  thus, m i n i m i z i n g  t h e  amount 

of  excava t i on  and t o t a l  c i v i l  c o n s t r u c t i o n  work r e q u i r e d  i n  t h e  area. A 

f i s h  passage, i f  requ i red ,  w i l l  be. cons t ruc ted  on t h e  no r the rn  edge o f  t h e  

dam t o  separate t h e  powerhouse and f i s h  passage by t h e  g rea tes t  d is tance.  

The f i s h  passage w i l l  be cons t ruc ted  c o n c u r r e n t l y  w i t h  t h e  powerhouse. 

KEYSTONE 

I n  t h e  event  c o n d i t i o n s  p r e v i o u s l y  s t a t e d  p r e v a i l ,  a  t o t a l  r e b u i l d i n g  e f f o r t  

a t  t h e  Keystone Dam S i t e  w i l l  be i n i t i a t e d .  ( F i g u r e  8 .2d  Keystone Dam S i t e  

Development Plan.) An e n t i r e l y  new powerhouse w i l l  need t o  be cons t ruc ted  

nea r  o r  a t  t h e  o l d  powerhouse.s i te .  A new s p i l l w a y  w i l l  be cons t ruc ted  near 

t h e  01 d s p i l l  way s i t e .  The 1  oca t i ons  a r e  chosen t o  c r e a t e  a  pond r e s e r v o i r  

which wi 11 c l o s e l y  approx imate t h e  shape o f  t h e  "washed-out" dam1-s r e s e r v o i r  

and t h e  c o n f i g u r a t i o n  w i l l  m in im ize  t h e  amount o f  excava t ion  and f ill r e q u i r e d  

t o  c r e a t e  t h e  r e s e r v o i r  , the reby  reduc i  ng env i  ronmental concerns. 

The f i s h  passage l o c a t i o n  shown was chosen t o  c l o s e l y  approximate t h e  c u r r e n t  

r i v e r  f l o w  l o c a t i o n  and t o  separate t h e  f i s h  passage f rom t h e  powerhouse 

workings. The f i s h  passage w i l l  be cons t ruc ted  c o n c u r r e n t l y  w i t h  t h e  dam 

r e c o n s t r u c t  ion. 
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FEDERAL ENERGY REGULATORY COMMISSION 

. Federal Building - Room 3130 
230 South Dearborn Street 
Chicago, Illinois 60604 

February. 1, 19 7 9 

Mr. Hathaway J. Hades 
1712 Wood Street 
Lansing, Michigan 48912 

Dear Mr. Hanes :, 

Enclosed is a copy of Order No. 11 "Simplified Procedures for 
Certain Water Power Licenses" that you requested by January 17, 
1979 letter. 

Subchapters A, B, and D are part of Chapter I of'Title 18. 
We are sending you Parts 1 to Part 149 and Part 150 to End of 
CFR 18 (Revised as of April 1, 1977). 

If you wish a copy df the current 1978 Edition, it is available 
for $5.00 per copy from: 

Superintendent of Documents 
Government Printing Office 
Washington, D.C. 201102 

Sincerely, 

Bernard D. Murphy 
Regional Engineer 

By: Z 
Qfffford L. Emerlin 

Enclosure: 
as above 



UNITED ST-GTES OF AYERIC-\ 
FEDERAL E-NERGY i?EG CLP.TORY COlcfi!I SS  I O N  

( 1 8  CFR 5 3 3 . 1 1 4  (b)  , 4 . 6 0 ,  1 6 . 1 2 ,  1 3 1 . 6 1  

S 5 c r t - F o r n  L i c ~ a s z  ( M i n o r )  . ) D o c k e t  N o .  ~1.178-9 

> 

E R R A T A  XQTICE 

( S e p t e m b e r  11, 1978)  

O r d e r  N o .  11 

S i n p l i f i e d  P r o c e d u r e s  f o r  
C e r t a i n  Water Powgr  L i c e n s e s  ' 

( I s s u e d  S e p t e m b e r  5,- 1 9 7 8 )  

Page 5 ,  c :?anse  t h e  l a s t  w o r d  o n  t h e  p a g e  from " n o t ' i c e "  t o  
"crder. " 

P a g e  9 ,  add  t o  z h e  f o u r z h ' l i n z  f r o m  t h e  b o t t o m  t h e  w o r d  
" a s s o c i a t i o n "  i n  F a x e n t h e s i s  so t h a t  t h e  1 F n 5  w i l l  
r e a d :  " s t a t e  ( n u n i c l = , a l i t y )  ( c o r p o r a t i o n )  ( ; ? s s o c > a t i o n ) .  

K e n n e t h  F. Plumb,  
. S e c r e t a r y .  

FEDFRAL kNERGY REGULATORY COM'MISSION . POSTAGE AND FEES PAID 

WASHINGTON. D .  C. 20426 , FEDERAL ENERGY REGULATORY COMMISSION 
I O U A L  O I C O n T U * , r v  C Y I L O I I "  ' . . . - - - - F E R C  22 

-9: !-... 
r.,.., I :: IG . FIRST CUSS MAIL . - .- -- --- ---- -; 
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L -, UNITED STATES OF WLERICA 
F-EDERAL ENERGY REGULATORY COYAISSION ..- 

(18 CFR §§3.114(b), 4.60, 16.12, 131.6) 
-1 
i .'. 

I, i c'CO, i L'. . -.- 
~efore-fo~issioners: Don S. Smith, Acting Chairman; 

Georgiana Sheldon, and George R. Hall. 

short--Form License (Minor) 1 Docket No. FU.178-9 

SIlIPLIFIED PROCEDURES FOR 
CERTAIN WATER POWER LICENSES 

(Issued September 5, 1978) 

The Federal Energy Regulatory Co~~uuission (Cummissioni 

gives notice that it is amending the General Rules and 

Regulations under the Federal Power Act,Subchapters A, B, and 

D, Chapter I, Title 18, Code of Federal Regulations. These 

amendments establish a short-form water,power license (minor) 

and a new application form with accompanying instructions 

for completinq the application for a short-form license (minor). 

A s  stated in the Notice ,of Proposcd Rulcmaking, 43 F.R. 

18196 (April 28, 19781, the purpose of these amendments is to 

provide a simplified procedure and format for processing 

applications for small-scale water power projects. , This 

procedure should save time forathe applicant and the Commission 

Staff, as well as to eliminate unnecessary obstacles to the 

development of small capacity water power projects,in furtherance 

of national po1ici.e~ for conservation of fossil fuels. 1/ - 

The number o£ inquiries received by Commission staff 

in recent months concerning the installation of additional 

generating capacity at existing water power projects, the 

- - - -  _ _ -  
1/ For example, the Natior-ha1 E ~ l e r y y  A c t  prupusdls r lvw u n d e r  - 

consideration by a Joint Conference Committee of the 
United States Senate and House of ~epresentatives include 
a program.for loans, encouragement, and expeditious 

' licensing for certain hydroelectric projects with no more 
than 20't000 HP (15 megawatts) installed capacity. 

DC-C- 1 
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redeveloprnent of'existing projects to provide additional 

power, and the installation of power generating facilities 

at existing non-power dams has increased sharply. This 

interest has been accompanied by a substantial increase.in . 

the number of applications filed with the Commission. 

The proposed rulemaking would have imposed.three - 
eliqibility criteria f o t ' a  project t o  obtain a shortLtorm 

licensq (minor). These were: (1) the project dam or 

diversion.structure'cou~d be no more than 25 feet in height 

above stream bed; (2) the project could not impound a reservoir 

having a surface area of 10 acres or more; and ( 3 )  the project 

generating capacity could not exceed 2,000 horsepower (1,500. . 
kilowatts). After examining the comments, reevaluating the 

criteria, and considering the legal and policy questions 

involved, the Commission has decided to eliminate the first 

and second limiting criteria'to widen the applicability of . 

the short-form.license (minor) procedure to all projects having - 
a generating capacity of 2., 000 HP (1,500 kW) o.r less (that is, - 
.all "minor" projects) ., 

In response to the notice, 18 entities and'l individual 

submitted comments for Commission consideration. 2/ The - 

2/ Letters of comments were received from: Southern California - 
Edison Company; the Salt River Project; the New England, 1 

Energy Task Force; the New Englano Regional Energy Advisory 
Board; the New England States Commissions; the National 
Rural Electric Cooperative Association; the Straflo Group; 
American'Public Power Association; Central Vermont Public 
Service Corporation; LeBoeuf, Lamb, Leiby & MacRae; Power 
Authority of the State of New York; Robert J. Taylor; the 
U. S. Department of the Interior, Heritage Conservation and 
Recreation Service; Central Maine Power Company; Duke Power 
Company; Maine Hydroelectric Development Corporation; the 
Mead Corporation; Allegheny Power Service Corporation; and 
Linton, Mields, Reisler & Cotton, Ltd. 



D o c k e t  NO.  RM78-9 

c o m m e n t s  we ' re  g e n e r a l l y  f a v o r a b l e  t o  t h e  p r o p o s a l ,  b u t  m o s t  

a l s o  e x p r e s s e d  t h e  v i e w  t h a t  t h e  c r i t e r i a  u s e d  w e r e  f a r  too 

r e s t r i c t i v e ,  a n d  s h o u l d  b e  e x p a n d e d  so t h a t  more a p p l i c a t i o n s  

c o u l d  be p r o c e s s e d  u n d e r  t h e  s t r e a m l i n e d  p r o c e d u r e .  

O n e  common s u g g e s t i o n  w a s  t h a t  t h e  g e n e r a t i o n  l i m i t  

hf? r a i s e d  from 1 , 5 0 0  kW ( 1 . 5  MW) t o  1 5  M W .  T h e  l a t t e r  
-. - - - 

f i g u r e  i s  t h e  u p p e r , l i m i t  selected f o r  t h e  s m a l l  h y d . r o e l e c t r i c  

p c o j e c t  i n c e n t i v e  p r o g r a m  i n c l u d e d  i n  t h e  . N a t i o n a l  E n e r g y  

A c t  now p e n d i n g  i n  C o n g r e s s .  T h e s e  s h o r t - f o r m  l i c e n s e  ( m i n o r )  

p r o c e d u r e s  a r e  s p e c i f i c a l l y  i n t e n d e d  to a p p l y  o n l y  t o  m i n o r  

projects ,  t h o s e  w i t h  i n s t a l l e d  c a p a c i t y  o f  2 , 0 0 0  HP or less 

( i - e . ,  1 . 5  MW), f o r  w h i c h  t h e  C o m m i s s i o n  may w a i v e  c e r t a i n  - 
p r o v i s i o n s  o f  t h e  F e d e r a l  P o w e r  A c t ,  a s  a u t h o r i z e d  i n  . 

S e c t i o n  1 0  ( i l  , 1 6  U . S . C .  $80'3 (1 ) .  B u t  t h e  C o m m i s s i o n  i n t e n d s  

to s i m p l i f y  i t s  h y d r o e l e c t r i c  l i c e n s i n g  p r o c e d u r e s  f o r  major  

projects  as  w e l l .  I t s  s t a f f  i s  c u r r e n t l y  r e v i e w i n g  t l i e s e  

p r ' o c e d u r e s  a n d  d e v e l o p i n g  r e c o m m e n d a t  i o n s  f o r  t h e  ~ o m r n i s s  i o n  ' s 

c o n s i d e r a t i o n .  T h u s ,  f u t u r e  r u l e m a k i n g s  w i l l  p r o p o s e  

a d d i t i o i ~ a l  s i m p l i f i e d  l i c e n s i n g  proced,ii.res for m a  jar p r o j c c t ~  

b e t w e e n  2 , 0 0 0  IIP a n d  2 0 , 0 0 0  HP ( 1 5  M W ) ,  a s  w e l l  a s  f o r  m a j o r  

p r o j e c t s . l a r g e r  t h a n  2 0 , 0 0 0  [IP, i n  g e n e r a t i n g  c a p a c i t y .  

A n o t h e r  s u g g e s t i o n  cornmon t o  many o f  t h e  c o m m e n t s  w a s  

t h a t  t h e  h e i g h t  l i m i t a t i o n  Le i n c r e a s e d  f r o m  2 5  f e e t  t o  6L- 

f e e t  ( 2 0  meters) .  T h e  h i g h e r  f i g u r e  is u s e d  b y  t h e  D e p a r t m e n t  

o f  E n e r g y  i n  i t s  P r o g r a m  R e s e a r c h  a n d  Dcve l .npmen t  Announccmel-rL 

.QPHDA), ET-78-D-07-1706 .  The  2 5 - f o o t  l i m i t h t i c a n  w a s  o f i g i n a l l y  

selected b e c a u s e  i t  c o r r e s p o n d e d  t o  t h e  dam h e i g h t  s e t  b y  

C o n g r e s s  i n  t h e  N a t i o n a l  Dam I n s p e c t i o n  A c t ,  3 3  U . S . C .  3 4 6 7 a -  

4 6 7 e ,  a s  t h e  u p p e r  1 , i m i t  f o r  d a m s  t o  be c o n s i d e r e d  i n  a  " l o w  

h a z a r d "  caleyory. C o m m e n t s ' g e n e r a l l y  p o i n t e d  o u t  t h a t  a n y  

s i z e  l i m i t a t i o n  b a s e d  o n  s a f e t y  r e a s o n s  w a s  i r r e l e v a n t  b e c a u s e  

a t  t h e  t i m e  o f  l i c e n s i n g  t h e  C o m m i s s i o n  m u s t  f i n d  a l l  d a m s  
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s a f e  a n d  a d e q u a t e ,  or  c a p a b l e  o f  b e i n g  made  s a f e  b y  t a k i n g  

a p p r o p r i a t e  a c t i o n  a s  s p e l l e d  o u t  i n  t h e  l i c e n s i n g  o r d e r  

a n d  i n s t r u m e n t .  T h e . C o m m i s s i o n  a g r e e s  a n d  a l s o  n o t e s  t h a t ,  

f o r  a n  e x i s t i n g  b u t  u n l i c e n s e d  p r o j e c t  w h i c h  is  s u b j e c t  t o  

o u r  j u r i s d i c t i o n ,  t h e  p u b l i c  h e a l t h ,  s a f e t y ,  a n d  w e l f a r e  a re  

b e t t e r  s e ' r v e d  b y  p r o c e d u r e s  w h i c h  a l l o w  t h e  s w i f t  

i s s u a n c e  o f  a l i c e n s e  f o r  t h a t  p l - o j e c t ,  bur r e q u i r i n g  Lllr 

o w n e r  t o  t a k e  a c t i o n s  t o  make t h e  p r o j e c t  s a f e  u n d e r  p e n a l t y  

o f  l a w ,  t h a n  b y  a more c~~rnbc?rson te  a n d  l e n g t h y  l i c e n s i n g  

p r o c e s s  r e q u i r e d  b y a  dam h e i g h t  l i m i t .  T h u s ,  t h e  C o m m i s s i o n  

i w a t i n g  t h e  dam h e i g h t  c r i t e r i o n .  

T h e  f i n a l  - .  s u g g e s t i o n  common t o  many of t h e  c o m m e n t s  
\--.-.--. ' 

w a s  t h a t  t h e  1 0 - a c r e  r e s e r v o i r  s i z e  l i m i t a t i o n  w a s  too 
r-______-.---...- . -. . ".- - -.-.-- - ---- .- - ... -- - 

r e s t r i c t i v e .  ' T h i s  l i m i t a t i o n  wa's based u p o n  S e c t i o n  2 o f  -- 
t h e  F i s h  a n d  W i l d l i f e  C o o r d i n a t i o n  A c t  (FWCA). - 3/ Upon 

f u r t h e r  r e v i e w ,  t h e  C o m m i s s i o n  c o n c l u d e s  t h a t  t h e  c o n s u l t a t i o n  

r e q u i r e m e n t s  o f  t h e  FWCA w i l l  be s a t i s f i e d  b y  i t s  s o l i c i t a t i o n  

o f  t h e  r e l e v a n t  f e d e r a l  a n d - s t a t e  a g e n c i e s '  c o m m e n t s  b y  

m e a n s  o f  f o r w a r d i n g  t o  t h o s e  a g e n c i e s  a c o p y  o f  t h e  p u b l i c  

n o t i c e  o f  t h e  a p p l i c a t i o n  f o r  l i c e n s e .  T h e  p u b l i c .  n o t i c e s ,  

w h i c h  a r e  i s s u e d  p u r s u a n t  t o  t h e  F e d e r a l  P o w e r  A c t ,  $/ w i l l  

e x p l i c i t l y  s o l i c i t  c o m m e n t s .  T h e  C o m m i s s i o n  a l s o  n o t e s  t h a t  

t h e s e  f e d e r a l  a n d  s t a t e  a g b n c i e s  a re  g i v e n  a p r i o r  o p p o r t ' u n i t y  

f o r  comment  a n d  i n p u t  o n  t h e  p r o p o s e d  p r o j e c t  v e r y  e a r l y  i n  

t h e  p r o c e s s ,  b e c a u s e  t h e  s h o r t - f o r m  p r o c e d u r e s  r e q u i r e  t h e  

a p p l i c a n t  t o  c o n s u l t  w i t h  t h e s e  a g e n c i e s  a n d  i n c l u d e  e v i d e n c e  

of s u c h  c o n s u l t a t i o n  a s  p a r t  of t h e  a p p l i c a t i o n  s u b m i t t e d  t o  

t h e  C o n u n i s s i o n .  F u r t h e r m o r e ,  t h e  a g e n c i e s  may o b t a i n  c o p i e s  

o f  t h e  a p p l i c a t i o n  f r o n ~ t h e  C o m m i s s i o n  or  t h e  a p p l i c a n t  u p o n  

r e q u e s t .  T h e r e f o r e ,  t h e  C o m m i s s i o n  h a s  d e c i d e d  t o  e l i m i n a t e  
* 

3/ 1 G  L1.S.C. 5 6 6 2 .  - 

4 / .  1 6  U.S.C. 2 7 9 7 ( e )  a n d  ( f ) .  - 
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the cr'i tedor?--re lat.l~,g.-.tp reservoir size u ----.. --. .. .-..- .- _ for projects that 

would otherwise be eligible for a short-form license (minor). 
.-_.-.-._.- .... . -.I_. ,--.. 
 ina ally, some comments suggested certain other changes 

in the new procedures -- such as making t.hem applicable 
. to applications for relicensing and requiring only that a 

1 

wa-uality certificate be applied for at the time of 
----- - 

license applicatl on to this Commission, rather than be 

included with the short-fork appl.ication. . Those and other 
P'. . .- . 

minor sugyestcd changes,- have .been-made. In 'additi,on, the - _ _ .  _ ...- -. -. 

Commission is extending the new procedure to qualifying 

existing license applications already on file, as well as . - 
4- --'- 

to future filings. 

'..AS a result of the changes discussed above, all existing 
! 

"minor" license applications will be processed under the new 

short-form license '(minor) procedures. Thus, the amendments 

to Commission regulations made below generally delete the 

existing sections dealing with "minor" licenses and su'bstitute - 
new sect io'ns for short-form licensgs I_min~r_)_, While some 

\ 

section numbers may thus be different from those in the notice 

of proposed rulcmalcing, the s e c t i w r . 1 ~ '  rhernselves are essentially 

the same. 

The short-form license (minor) procedures i n  the notice 

of proposed rulem~king also contained proposed new Forms L-22 

and L-23, which were license order formats containing, inter alia, 

standard license articles. ,The expansion of the short..-form- 

license (minor) procedures to cover all minor projects obviates 

the need for any new forms. For standard license articles 

fur short-form licenses (minor), the Commission will select 

the appropriate form from the current Forms L-9, L-12, and 

L-1.4  through L-19 (revised October, 1975) applicable to minor 

projects. /zce 18 CFR 52.9 and Order No. 540, 40 F.R. 51998 - 
(November 7, 197517 For information, a typical format for a - 

~ R A R ~ ~  short-form license (minor) is attached as Appendix A to this 

& o - r ( c g  -- order:  
74 ,1-7$ 
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The Commission is making these amendments effective 

immediately. Because the amendments reduce the filing 

requirements inqa certain type of application, they involve 

a substantive rule which relieves a restriction and are 

not required to be published thirty days prior to their 

effective date.. 

(Federal P o w e r  A c r ,  as amended. 16 U . S . C .  

et seq.. Department of Energy Organization Act. Pub. L. -- 
95-91. E.O. 12009. 4 2 . F . R .  4 6 2 6 7 . )  

For the reasoris stated above, Parts 3. 4. 16. and 131 

o f  chapter I. Title 18. Code of Federal Regulations. are 

amended as set forth below, effective i&mediately: 

By the Commission. 

( S  E A L )  

Kenneth F. Plumb, 
Secretary. 
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1. S e c t i o n  3 . 1 1 4  i s  a m e n d c d  by r e v i s i n g  p a r a g r a p h  ( b )  

t o  r e a d :  

( h l  A p p 1 i c a t i o n . s  u n d c r  t h c  ~ c d c r i l  P o w c r  A c t  f o r  

license a u t h o r i z i n g  c o n s t r u c t i o n  o f  projects; f o r  l i c e n s e  

f o r  c o n s t r u c t e d  p r o j e c t s ;  a n d  f o r  r e n e w a l  o f  l i c e n s e s  f o r  

p r o j e c t s  a r e  p r o c e s s e d  i n  t h e  m a n n e r  s t a t e d  i n  3 3 . 1 1 3 .  - * * * * 

2 .  P a r t  4  is a m e n d e d  by r e v i s i n g  5 4 . 6 0  t o  r e a d :  . 

5 4 . 6 0  C o n t e n t s  

E a c h  a p p l i c a t i o n  f o r  a  s h o r t - f o r m  l i c e n s e  ( m i n o r )  f o r  

a w a t e r  p o w e r  p r o j e c t  h a v i n g  i n s t a l l e d  c a p a c i t y  o f  2 , 0 0 0  

h o r s e p o w e r  ( 1 , 5 0 0  kW) or l e s s ,  w h e t h e r  c o n s t r u c t e d  or t o  b e  ,.'? - 
constructed, s h a l l  c o n f o r m  t o  2 1 3 1 . 6  o f  t h i s  c h a p t e r  a n d ' s h a l l  

be f i l e d  i n  a c c o r d a n c e  w i t h  5 4 - 3 1  o f  t h i s  c h a p t e r .  

3 .  P a r t  1 6  i s  a l n c n d e d  b y  r e v i s i n g  S 1 6 . 1 2  t o  r e a d :  

g 1 6 . 1 2  R e n e w a l  o f  m i n o r  or  m i n o r  p a r t  l i c e n s e  or - - - -  __- -._---.-. / .,... . ... -.. ... ...-A .-.- 
s h o r t - f o r m  l i c e n s e  ____-_ ( m i n o r )  n o t  s u b j e c t  , t o  

s e c t i o n s  1 4  a n d  1 5  - - - - - - - - - - 
2 

A l i c e n s e e  w h o s e  m i n o r  o r  m i n o r  p a r t  l i c e n s e  o r  s h o r t - f o r m  

l i c e n s e  ( m i n o r )  is  n o t  s u b j e c t  t o  s e c t i o n s  1 4  a n d  1 5  o f  t h e  

A c t  a n d  who w i s h e s  t o  c o n t i n u e  o p e r a t i o n . o f  t h e  p r o j e c t  a f t e r - .  

, t h e  e n d  o f  t h e  l i c e n s e  t e r m  s h a l l  f i l e  a n  a p p l i c a t i o n  f o r  a 

"new l i c e n s e "  1 y e a r  pr ior  t o  t h e  e x p i r a t i o n  of t h e  o r i q i n a l  

l i c e n s e  i n  a c c o r d a n c e  w i t h  a p p l i c a b l e  p r o v i s i o n s  of P a r t  4 

o f  t h i s  c h a p t e r .  E a c h  a p p l i c a t i o n  f o r  new l i c e n s e  u n d e r  d 
t h i s  s e c t i o n  s h a l l  c o n f o r m  t o  2 1 3 1 . 6  o f  t h i s  c h a p t e r ,  a n d  s h a l l  

set f o r t h  a l l  i n f o r m a t i o n  a n d  e x h i b i t s  p r e s c r i b e d  i n  3 4 - 6 0  o f  

t h i s  c h a p t e r .  

4 .  P a r t  1 3 1  i s . a m e n d e d  b y  r e v i s i n q  3131 . .6  t o  r e a d :  

5 1 3 1 . 6  A ~ p l i c a t i o n  f o r  S h o r t - F o r m  L i c e n s e  ( F l i n o r )  _-_-_-_ -- - _ _ - _ _ -  
( S e e  S e c t i o n  4 . 6 0  o f  t h i s  c h a p t e r . )  
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APPLICATION ' FOR SHORT-FORM LICENSE (MINOR) 

1. A p p l i c a n t ' s  f u l l  n a m e  a n d  a d d r e s s :  - 
- - 

( Z i p  C o d e )  . 

2. L o c a t i o n  of P r o j e c t :  

S t a t e :  - C o u n t y :  -- 
N P ~  rest to r?n  : ' ---- --- Water Lady: , - 

3 ;  P r o j e c t  d e s c r i p t i o n  a n d  p r o p o s e d  mode  o f  o p e r a t i o n  

( r e f e r e n c e  t o  E x h i b i t s  K a n d  L ,  a s  a p p r o p r i a t e ) :  

( c o n t i n u e  o n  s e p a r a t e  s h e e t ,  i f  n e c e s s a r y )  

4 .  L a n d s  o f  t h e  U n i t e d  S t a t e s  a f f e c t e d  ( s h o w n  o n  E x h i b i t  K) 

(Name 1 ( A c r e s  

a .  N a t i o n a l  F o r e s t  , 
,- ------- 

b. I n d i a n  R e s e r v a t i o n  ---- - 
c .  P u b l i c  L a n d s  U n d e r  

J u r i s d i c t i o n  of --- - 
d .  O t h e r  - -- - - - - - --- 
e. T o t a l  U.S .  L a n d s  

f .  C h e c k  a p p r o p r i a t e  b o x :  

S u r v e y e d  / U n s u r v e y e d  l a n d  i n  p u b l i c - l a n d  

s t a t e :  

. ( I )  I f  s u r v e y e d  l a n d  i n  p - u b l i c - l a n d  s t a t e  p r o v i d e  t h e  

f o l l o w i n g :  

S e c t i o n s  a n d  s u b d i v i s i o n s :  --- 
R a n g e  --- T o w n s h i p :  

P r i n c i p a l  base a n d  m e r i d i a n :  , 

( 2 )  I f  u n s u r v e y e d  o r  n o t  i n  p u b l i c - l a n d  s t a t e ,  see 

I t e m  7 o f  i n s t r u c t i o n s :  ----- 
5 .  P u r p o s e s  o f  p r o j e c t  ( u s e  o f  p o w e r  o u t p u t ,  e t c . )  



6 .  C o n s t r u c t i o n  o f  t h e  p r o j e c t  i s  p l a n n e d  t o  s t a r t  

i t  w i l l  b e  c o m p l e t e d  w i t h i n  m o n t h s  f r o m  t h e  d a t e  o f  

- i s s u a n c e  o f  l i c e n s e .  

.7. L i s t  h e r e  a n d  a t t a c h  c o p i e s  o f  S t a t e  w a t e r  p e r m i t s  or o t h e r  

p e r m i t s  o b t a i n . e d  a u t h o r i z i n g k t h c  u s e  o r  d i v e r s i o n  o f  w a t e r ,  

o r  a u t h o r i z i n g  ( c h e c k  a p p r o p r i a t e  b o x ) :  - 
/ /  t h e  colisliuc liu~i, upur  d t i v n ,  and m a i n  te~iance 
- 

/ / t h e  o p e r a t i o n  a n d  m a i n t e n a n c e  - 
o f  t h e  proposed p r o j e c t .  

8 .  A t t a c h  a n  e n v i r o n m e n t a l  report  p r e p a r e d  i n  a c c o r d a n c e  

w i t h  t h e  r e q u i r e m e n t s  s e t  f o r t h  i n  t h e  I n s t r ~ i c t i o n s  for 

C o m p l e t i n g  A p p l i c a t i o n  f o r  S h o r t - F o r m  L i c e n s e  ( M i n o r ) ,  --- 
b e l o w .  

9 .  A t t a c h  E x h i b i t s  K a n d  L d r a w i n g s .  

1 0 .  S t a t e  .of 

C o u n t y  o f  ---.- - ----- ---- ss: 

b e i n g  d u l y  s w o r n ,  d e p o s e ( ~ )  a n d  s a y  ( s )  t h a t  t h e  c o n t e n t s  o f  

t h i s  a p p l i c a t i o n  a r e  t r u e  t o  t h e  be s t  o f  k n o w l e d g e  o r  
b e l i e f  a n d  t h a t  ( c h e c k  a p p r o p r i a t e  h o x )  

1-7 i s  ( a r e )  a c i t i z e n ( s )  o f  t h e  U n i t e d  S t a t e s  

17 a l l  m e m b e r s  of t h e  a s s o c i a t i o n  a re  c i t i z e n s  o f  t h e  

U n i t e d  S t a t e s  

/ - i.s ( e r : ~ )  Cl~u  duly appointed a g c i i t I 3 )  sf the2 
ci?RATA 

s t a t e  ( m u n i c i p a l i t y )  ( c o r p o r a t i o n ) ( & * ~ * c ; f i t ; o ~ q )  & O ~ , C F  

a n d  h a s  ( h a v e )  s i g n e d  t h i s  a p p l i c a t i o n  t h i s  --- day o f  + I /  'l. 

( A p p l i c a n t  ( s )  1 
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BY --- 
subscribed and sworn t o  before  m e ,  a Notary Publ ic  of t h e  

S t a t e  of I t h i s  day  of I - 

_ _ _ _ _ _ _ . - I -  ---- 
(?Jotary P u b l i c )  
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INSTRUCTIONS FOR COMPLETING APPLICATION 

FOR SHORT-FORM LICENSE ( M I N O R )  

GENERAL -- 
1.. T h i s . a p p l i c a t i o n  may b e  u s e d  i f  t h e  p r o p o s c ' d  o r  

e x i s t i n g  p r o j e c t  w i l l  h a v e  o r  h a s  a t o t a 1 , g e n e r a t i n g  c a p a c i t y  

of n o t  more t h a n  1 , 5 0 0  kW ( 2 , 0 0 0  h o r s e p o - . ~ e r l  . i i d v i c e  r e g a r d i n g  -- - - . - - - . . 
t h e  p r o p e r  p r o c e d u r e  f o r  f i l i n g  s h o u l d  be r e q u e s t e d  f r o m  t h e  

I 

F e d e r a l  E n e r g y  R e g u l a t o r y  C o m m i s s i o n  i n  W i s h i n g t o n ,  D .  C . ;  o r  

from o n e  of t h e  C o m m i s s i o n ' s  R e g i o n a l  O f f i c e s  i n  A t l a n t a ,  

C h i c a g o ,  F o r t  w o r t h ,  New Y o r k ,  o r  S a n  F r a n c i s c o .  

2 .  T h i s  a p p l i c a t i o n  i s  t o  b e  c o m p l e t e d  a n d  f i l e d  i n  

a n  o r i g i n a l  a n d  n i n e  c o p i e s  w i t h  t h e  F e d e r a l  E n e r g y  R e g u l a t o r y  

C o m m i s s i o n ,  8 2 5  N .  C a p i t o l  S t r e e t ,  N . E . ,  W a s h i n g t o n ,  D .  C. 

2 0 4 2 6 .  E a c h  o f  t h e  o r i g i n a l  a n d  t h e  n i n e  copies  o f  t h e  

a p p l i c a t i o n '  i s  t o  b e  a c c o m p a n i e d  b y :  . . 

a .  ' One c o p y  e a c h  of E x h i b i t s  K a n d  L d e s c r i b e d  b e l o w -  

b. . One c o p y  e a c h  of a ' s t a t e  w a t e r  q u a l i t y  c e r t i f i ca t e  _ _ ^ _ _ _ _ _  ^ _ _ _ _ .  .. -- .A_'. ... - -... ... 
p u r s u a n t  t o  S e c t i o n  4 0 1  o f  t h e  F e d e r a l  Water 

P o l l u t i o n  C o n t r o l  A c t  ( o r  e v i d e n c e . , . , t h a t  t h i s  -- .. .- .-. , - . .  

c e r t i f i c a t e  i s  n o t  n e e d e d ) ,  a n d  a n y  w a t e r  r i g h t s  
<.<. _-.-.- . . . -.- -____._. _ -.-. .. - -. 

c e r t i f i c a t e  or  s i m i l a r  e v i d e n c e  r e q u i r e d  b y .  

s t a t e  l a w  r e l a t i n g  t o  u s e  or  d i v e r s i o n  o f  wa te r .  

I n  l i e u  o f  s u b m i t t i n g  a c o p y  o f ,  a S e c t i o n  4 0 1  . . 
c e r t i f i c a t e '  (o r  o t h e r  c e r t i f i c a t e ) ,  e v i d e n c e  t h a t  

a p p l i c a t i o n s  f o r  t h e s e  c e r t i f i c a t e s  h a v e  b e e n  

f i l e d  w i t h  a p p r o p r i a t e  a g e n c i e s ,  o r  t h a t  s u c h  

c e r t i f i c a t e s  a r e  n o t  n e c e s s a r y ,  w i l l  be a d e q u a t e  

to  b e g i n  FERC p r o c e s s i n g  o f  t h e  a p p l i c a t i o n .  

c. One c o p y  e a c h  of a n y  o t h e r  s t a t e  a p p r o v a l s  n e c e s s a r y .  

( A p p l i c a n t  s h o u l d  c o n t a c t  . t h e  s t a t e  n a t u r a l  r e s o u r c e s  -__- - _ -c- 
d e p a r t m e n t  o r  e q u i v a l e n t  t o  a s c e r t a i n  w h e t h e r  a n y  

s u c h  a p p r o v a l s  a r e  n e c e s s a r y . )  
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d .  One c o p y  o f  ~ p p l i c a n t ' s  e n G i r o n r n e n t a 1  r e p o r t ,  

d e s c r i b e d  . b e l o w .  . 

3 .  A p p l i c a n t  i s  r e q u i r e d  t o  c o n s u l t  w i t h  a p p r o p r i a t e  

~ e d e r a l ,  S t a t e ,  a n d  l o c a l  r e s o u r c e s  a g e n c i e s  d u r i n g  t h e  

p r e p a r a t i o n  of t h e  a p p l i c a t i o n  a n d  p r o v i d e  i n t e r e s t e d  

a g e n c i e s  w i t h  t h e  o p p o r t u n i t y  t o  comment  o n  t h e  p r o p o s a l  

p r io r  t o  ~ t s  f i l i n g  w i t h  t h e  . ~ ~ n r n i s s i o n .  T h e  c a ~ n c n t s  

o f  s u c h  a g e n c i e s  m u s t  be a t t a c h c d , t o  t h e  a p p l i c a t i o n  when 

f i l e d .  A l i s t  o f  a g e n c i e s  t o  be c o n s u l t e d  c a n  be o b t a i n e d  

f r o m  t h e  C o m m i s s i o n ' s  m a i n  o f f i c e  or  t h e  a p p r o p r i a t e  r e g i o n a l  

o f f i c e .  
,. 

4 .  N o  w o r k  may b e  s t a r t e d  o n  t h e  pro jec t  u n t i l  
z-- 

r e c e i p t  - - - . - - . - . - . o f  a s i g n e d  l i c e n s e  f r o m  t h e , C o r n m i . s s i o n .  T h e  
. .. . .. . .. 

a p p l i c a t i o n  i t s e l f  d o e s  n o t  a u t h o r i z e  e n t r y  u p o n  F e d e r a l  

l a n d  f o r  a n y  p u r p o s e .  I f  t h e  p r o j e c t  i s  l o c a t e d  i n  p a r t  or  

i n  w l l o l e  upon  F e d e r a l  l a n d ,  t h e  A p p l i c a n t  s h o u l d  c o n t a c t  t h e  

a p p r o p r i a t e . l a n d  m a n a g e m e n t  a g e n c y  r e g a r d i n g  t h e  n e e d  t o  

o b t a i n  a r i g h t - o f - w a y  p e r m i t -  A s  n o t e d  a b o v e ,  o t h e r  s t a t e  

o r  F c d e r a l V p e r m i t s  may be r e q u i r e d .  

'5. An a p p l i c a n t  m u s t  b e :  a c i t i z e n  o r  a s s o c i a t i o n  o f  

c i t i z e n s  o f  t h e  U n i t e d  S t a t e s ;  a c o r p o r a t i o n  o r g a n i z e d  u n d e r  

t h e  l a w s  o f  t h e  U n i t e d  S t a t e s  or a State; a E t a t c ;  or a 

m u n i c i p a l i t y .  

( a )  I f  t h e  a p p l i c a n t  is  a n a t u r a l  p e r s o n ,  i n c l u d e  a n  

a f f i d a v i t  o f  U n i t e d  S t a t e s  c i t i z e n s h i p .  

(b) I f  t h e  a p p l i c a n t  i s .  a n  a s s o c i a t i o n ,  i n c l u d e  o n e  

v e r i f i e d  c o p y  o f  i t s  a r t i c l e s  of a s s o c i a t i o n .  

I f  t h e r e  a r e  n o  a r t i c l e s  o f  a s s o c i a t i o n ,  t h a t  

f a c t  s h a l l  b e  s t a t e d  o v e r  t h e  s i g n a t u r e  of e a c h  

member  o f  t h e  a s s o c i a t i o n .  Also i n c l u d e  a 

c o m p l e t e  l i s t  of m e s k e r s  a n d  a s t a t e m e n t  of t h e  

c i t i z e n s h i p  of e a c h  i n  a n  a f f i d a v i t  b y  o n e  01' 

t h e m .  
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(c) If the applicant is a corporation, incrude one copy 

of-the charter .or certificate and articles 

of incorporation, with all the amendments, 

duly certified by the secretary of state of 

the State where organized, and one copy of the 

by-laws. If the project is located in a 

state other k l s a n  that in which the cor-por-ation 

is organized, include a certificate from the 

secretary of state of the State in which the 

project is located showing compliance with 

the laws relating to foreign corporations. 

(dl If the applicant is a .state, include a copy of 

the laws under the authority of which the 

application is made. 

(el If the applicant is a municipality as defined 

in the Federal Power Act, incl~~de one copy of 

its charter ,or other organizati,on papers, i l l ~ l y  

certified by the secretary of state of the State 

in which it is located, or other proper authority. 

Also include a copy 'of the State laws authorizing 

the operations contemplated by the application. 

Include a copy of all minutes, resolutions of stockholders 

or directors, or other rcprescntatives of the applicant, 

properly attested, authorizing the filing of the application. 

This i n f o ~ ~ l ~ d t i o n  can be provided by a Pecter attached to the 

application. 

6. If the stream or water body is unnamed, give the name 

of the nearest named stream or water body to which it is 

tributary. 
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7 .  T h e  p ro jec t  d e s c r i p t i o n  ( a p p l i c a t i o n  i t e m  4 )  s h a l l  

i n c l u d e ,  a s  a p p r o p r i a t e :  t h e  n u m b e r  o f  g e n e r a t i n g  u n i t s ,  

. i n c l u d i n g  a u x i l i a r y  u n i t s ,  t h e  c a p a c i t y  o f  e a c h  u n i t ,  a n d  

p r o v i s i o n s ,  i f  a n y ,  fo r  f u t u r e  u n i t s ;  t y p e  o f  h y d r a u l i c  

t u r b i n e ( s ) ;  a d e s c r i p t i o n  o f  h o w  t h e  p l a n t  is  t o  b e  ope ra t ed ,  

m a n u a l  o r  a u t o m a t i c ,  a n d  w h e t h e r  t h e  p l a n t  is  t o  be u s e d  fo r  

p e a k i n g ;  e s t i m a t e d . a " e r a g e  a n n u a l  g e n e r a t i o n  i n  k i l o w a t t - h o u r s  

or y e c h a n i c a l  e n e r g y  e q u i v a l e n t ;  e s t i m a t e d  a v e r a g e  h e a d  o n  t h e  

. p l a n t ;  r e s e r v o i r  s u r f a c e  a r e a  i n  acres  a n d , ' i f  k n o w n ,  t h e  n e t  

a n d  g r o s s  s t o r a g e  c a p a c i t y ;  e s t i m a t e d  h y d r a u l i c  c a p a c i t y  of 

t h e  p l a n t  ( f l o w  t h r o u g h  t h e  p l a n t )  i n  c u b i c  f e e t  p e r  s e c o n d ;  

e s t i m a t e d  a v e r a g e  f l o w  o f  t h e  s t r e a m  or  w a t e r  b o d y  a t  t h e  
8 

p l a n t  or p o i n t  o f  d i v e r s i o n ;  s i z e s ,  c a p a c i t i e s ,  a n d  c o n s t r u c t i o n  

ma te r i a l s ,  a s  a p p r o p r i a t e ,  o f  p i p e l i n e s ,  d i t c h e s ,  f l u m e s ,  

c a n a l s ,  i n t a k e  f a c i l i t i e s ,  p o w e r h o u s e s ,  d a m s ,  t r a n s m i s s i o n  l i n e s ,  

e tc . ;  a n d  e s t i m a t e d  cos t  of t h e  .project .  

8. I n  t h e  case of u n s u r v e y e d  p u b l i c  l a n d ,  o r  l a n d  n o t  

i n  a p u b l i c - l a n d s  s t a t e ,  g i v e  t h e  b e s t  l e g a l  d e s c r i p t i o n  ' 

a v a i l a b l e .  I n c l u d e  t h e  d i s t a n c e  a n d  g e n e r a l  d i r e c t i o n  f r o m  

t h e  n e a r e s t  c i t y  or t o w n ,  f i x e d  m o n u m e n t ,  p h y s i c a l  f e a t u r e s ,  

e t c .  

3 .  E x h i b i t s  I< an-d L 3 h a l l  bc submitted o n  s c p a r a t e  

d r a w i n g s .  G r a w i n g s ' f o r  E x h i b i t s  K a n d  L s h a l l  h a v e  i d e n t i f y i n g  

t i t l e  b l o c k s  a n d  b e a r  t h e  f o l l o w i n g  c e r t i f i c a t i o n :  " T h i s  

d r a w i n g  i s  a p a r t  o f  t h e  a p p l i c a t i o n  f o r  l i c e n s e ' m a d e  b y  t h e  

u n d e r s i g n e d  t h i s  d a y  o f  - I 19 

( N a m e  o f  A p p l i c a n t )  
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1 0 .  T h e  C o m m i s s i o n  r e s e r v e s  t h e  r i g h t  t o  r e q u i r e  

a d d i t i o n a l  i n f o r m a t  i o n ,  or a n o t h e r  f i l i n g  p r o c e d u r e ,  i f  d a t a  

p r o v i d e d  i n d i c a t e .  s u c h  a c t i o n  t o  b e  a p p r o p r i a t e .  

EXHIBIT K-PROJECT LANDS A N D  3 0 U ? l D A R I E S  ---- 

1. T h e  E x h i b i t  K i s  a p l a n i ! a c t . r i c  map s h o w i n g  t h e  

p o r t i o n  o f  t h c  s t r e a m  d e v e l o p e d ,  t h e  l o c a t i o n  o f  a l l  p r o j e c t  

w o r k s ,  a n d  o t h e r  i m p o r t a n t  f e a t u r e s ,  s u c h  a s i  t h e  dam or  

d i v e r s i o n  s t r u c t u r e ,  r e s e r v o i r  p i p e l i n e ,  p o w e r p l a n t ,  a c c e s s  

r o a d s ,  t r a n s m i s s i o n  l i n e s ,  p r o j e c t  b o u n d a r y ,  p r i v a t e  l a n d  

o w n e r s h i p s  ( c l e a r l y  d i f f e r e n t i a t e  b e t w e e n  fee o w n e r s h i p  a n d  

l a n d , o v e r  w h i c h  a p p l i c a n t  o n l y  o w n s  a n  e a s e m e n t ) ,  a n d  F e d e r a l  

l a n d  b o u n d a r i e s  a n d  i d e n t i f i c a t i o n s .  

2 .  T h e  map s h a l l  b e  a n  i n k  d r a w ' i n g  or  d r a w i n g  o f  

s i m i l a r  q u a l i t y  o n  a s h e e t  n o t  s m a l l e r  t h a n  8 i n c h e s  b y  ---------- 
10-1 /2  i n c h e s ,  d r a w n  t o  a sca le  n o  smal le r  t h a n  o n e  i n c h  

e q u a l s  1 , 0 0 0  f e e t .  Ten l e g i b l e  p r i n t s  s h a l l  be s u m b i t t e d  

w i t h  t h e  a p p l i c a t i o n .  I l p ~ n  s e q u e s t  a f t e r  r c v i c w  o f  the 

a p p l i c a t i o r l ,  t h e  t r a c i n g  m u s t  be s u b m i t t e d .  

3 .  T h e  project  b o u n d a r y  s h a l l  be d r a w n  o n  t h e  map so 

t h a t  t h e  r e l a t i o n s h i p  o f  e a c h  p r o j e c t  f a c i l i t y  a n d  r e s e r v o i r  

t o  o t h e r  p r o p e r t y  l i n ~ s  can he d a t e r m i n c d .  T h e  b o u n d a r y  s h a l l  

e n c l o s e  a l l  p r o j e c t  w o r b s ,  s u c h  a s  t h e  dam,  r e s e r v o i r ,  p i p e -  

l i n e s ,  r o a d s ,  p o w e r h o u s e ,  a n d  t r a n s m i s s i o n  l i n e s .  T h e  

b o u n d a r y  s h a l l  be set a t  t h e  minimum f e a s i b l e  d i s t a n c e  f r o m  

p r o j e c t  w o r k s  n e c e s s a r y  t o  a l l o w  o p e r a t i o n  a n d  m a i n t e n a n c e  

o f  t h e  p r o j e c t  a n d  c o n t r o l  o f  t h e  s h o r e l i n e  a n d  r e s e r v o i r .  

T h e  d i s t a n c e  i n  f e e t  f r o m  e a c h  p r i n c i p l e  f a c i l i t y  t o  t h e  

b o u n d a r y  shall be s h o w n .  T h e  p r o j e c t  b o u n d a r y  s h o u l d  be a s u r  

v e y e d  l i n e  w i t h  s t a t e d  c o u r s e s  a n d  d i s t a n c e s .  A t a p e - c o m p a s s  

s u r v e y  i s  a c c e p t a b l e .  T r u e  n o r t h  s h a l i  b e  i n d i c a t e d  o n  t h e  map. 

'k- 
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T h e  area  o f  F e d e r a l  l a n d  i n  a c r e s  w i t h i n  t h e  p r o j e c t  

b o u n d a r y  s h a l l  b e  s h o w n . .  T h e  a p p r o p r i a t e  F e d e r a l  a g e n c y  

s h o u l d  b e , c o n t a c t e d  f o r  a s s i s t a n c e  i n  d e t e r m i n i n g  t h e  ~ e d e r a l .  

l a n d  a c r e a g e . .  F o r  c l ' a r i t y ,  u s e  i n s e t  s k e t c h e s  t o  a l a r g e r  

scale t h a n  t h a t  u s e d  f o r  t h e  o v e r a l l  map t o  s h o w  r e l a t i o n -  

s h i p s  o f  p r o j e c t  w o r k s ,  n a t u r a l  f e a t u r e s ,  a n d  p r o p e r t y  l i n e s .  

4 .  Show o n e  o r  more . t i e s  b y  d i s t a n c e  a n d  h e a r i n g  fiom 

a d e f i n i t e ,  i d e n t i f i a b l e  p o i n t  or p o i n t s  o n  p r o j e c t  wor:ks 

o r  t h e  p r o j e c t  b o u n d a r y  t o  e s t a b l i s h e d  c o r n e r s  o f  t h e  

p u b l i c  l a n d  s u r v e y  o r  o t h e r  s u r v e y  m o n u m e n t s ,  i f  a v a i l a b l e .  

5 .  I f  t h e  p r o j e c t  a f f e c t s  u n s u r v e y e d  F e d e r a l  l a n d s ;  

t h e  p r o t r a c t i o n  of t o w n s h i p  a n d  s e c t i o n  l i n e s  s h a l l  be s h o w n .  

S u c h  p r o t r a c t i o n s ,  w h e n e v e r  a v a i l a b l e ,  s h a l l  be t h o s e  

r e c o g n i z e d  b y  t h e  a g e n c y  o f  t h e  U n i t e d  S t a t e s  h a v i n g  j u r i s -  

d i c t i o n  o v e r  t h e  l a n d s .  On u n s u r v e y e d  l a n d s ,  s h o w  t i e s  b y  

d i s t a n c e  a n d  b e a r i n g  t o  f i x e d  r e c o g n i z a b l e  objec ts .  

6 . '  I f  t h e  p r o j e c t  u s e s  b o t h  F e d e r a l  a n d  p r i v a t e  l a n d s ,  

t h e  d e t a i l e d  s u r v e y  d e s c r i p t i o n s  d i s c u s s e d  a b o v e  f o r  t h e  

p r o j e c t  b o u n d a r y  a p p l y  o n l y  t o  F e d e r a l  l a n d s .  G e n e r a l  

l o c a t i o n  d a t a  a n d  a n  a p p r o x i m a t e  p r o j e c t  b o u n d a r y  w i l l  n o r m a l l y  

s u f  f  i c e " f o r  p r o j e c t  w o r k s  o n  p r i v a t e  l a n d s .  

EXHIBIT L-PROJECT -- STRUCTURES A N D  EQUIPMENT -------- 
1. .The e x h i b i t  s h a l l  be a s i m p l e  i n k  d r a w i n g  o r  d r a w i n g  

o f  s i m i l a r  q u a l i t y  o n  a s h e e t  n o  smal le r  t h a n  8 i n c h e s  b y  ----- 
1 0 - 1 / 2  i n c h e s ,  d r a w n  t o  a scale n o  sma l l e r  t h a n  o n e  i n c h  

e q u a l s  5 0  f e e t  f o r  , p l a n s . a n d . p r o f i l e s ,  a n d  o n e  i n c h  e q u a l s  

1 0  f e e t  f o r  s e c t i o n s .  T e n  l e g i b l e  p r i n t s  s h a l l  b e  s u b m i t t e d  

w i t h  t h e  a p p l i c a t i o n .  Upon r e q u e s t  a f t e r  i n i t i a l  r e v i e w  

o f  t h e  a p p l i c a t i o n ,  t r a c i n g s  m i l s t  b e  s u b m i t t e d .  
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2 .  T h e  d r a w i n g  s h a l l  s h o w  a p l a n ,  e l e v a t i o n ,  a n d  s e c t i o n  

o f  t h e  d i v e r s i o n  s t r u c t u r e  a n d  p o w e r p l a n t .  G e n e r a t i n g  a n d  

a u x i l i a r y  e q u i p m e n t  p r o p o s e d  s h o u l d  be c l e a r l y  a n d '  s i m p l y  

. d e p i c t e d  a n d  d e s c r i b e d .  I n c l u d e  a n o r t h  a r r o w  o n  t h e  p l a n  

v i e w .  

E N V  IROW:.IENTAL REPORT 
I --- 

T h e  c n v i r o n n e n t a l  r e p o r t  s h o u l d  b e  c o n s i s t e n t  w i t h  

t h c  scose of t h e  p r o j e c t  a n d  t h e  e n v i r o n m e n t a l  i m p a c t s  o f  

t h e  p r o p o s e d  a c t i o n ;  e . g . ,  a u t h o r i z a t i o n  t o  o p e r a t e  a n d  - 
m a i n t a i n  a n  e x i s t i n g  p r o j e c t ,  or a p r o j e c t  u s i n g  a n  e x i s t i n g  

dam o r  o t h e r  f a c i l i t y ,  w o u l d  r e q u i r e  less d e t a i l e d  i n f o r -  

m a t i o n  t h a n  a u t h o r i z a t i o n  t o  c o n s t r u c t  a new p r o j e c t .  T h e  

e n v i r o n m e n t a l  r e p 0 r . t  s h a l 1 , s e t  f o r t h  i n  a c l ea r  a n d  c o n c i s e  

m a n n e r :  

(1) A b r i e f  d e s c r i p t i o n  o f  t h e  p r o j e c t  a n d  t h e  

mode of o p e r a t i o n ,  - i . e . ,  r u n - o f - - r i v e r ,  p e a k i n g  

o r  o t h e r  s p e c i f i c .  mode .  

( 2 )  A d e s c r i p t i o n  o f  t h e  e n v i r o n ~ i l c n t a l  s e t t i n g  

i n  a n d  n e a r  t h e .  p r o j e c t  a r e a ,  t o  i n c l u d c  vegelstive 

c o v e r ,  f i s h  a n d  w i l d l i f e  r e s o u r c e s ,  w a t e r  q u a l i t y  

a n d  q u a n t i t y ,  Lar~d a n d  w a t e r  u s e s ,  r e c r e a t i o n a l  

u s e ,  s o c s o - e c o n o m i c  a s p e c t s ,  h i s t o r i c a l  a n d  

a r c h e o l o j i c d l .  r e s o u r c e s ,  a n d  v i s u a l  r e s o u r c e s .  

S p e c i a l  a t t e n t i o n  s h a l . 1  b e  p r o v i d e d  e n d a n g e r e d  

a n d  t h r e a t e n e d  p l a n t  a n d  a n i m a l  species, c r i t i c a l  

h a b i t a t s ,  a n d  qites e l i g i h l r  for i l i  i r ~ u l u d c d  on 
t h e  N a t i o n a l  R e g i s t e r  o f  H i s t o r i c  Places. 

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  of t h i s  i n f o r m a t i o n  

may be o b t a i n e d  f r o m  s t a t e  n a t u r a l  r e s o u r c e s  

d e p a r t m e n t s  a n d  f r o m  loca l  o f f i c e s  o f  F e d e r a l  

n a t u r a l  r e s o u r c e s  a g e n c i e s ,  
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( 3 )  A d e s c r i p t i o n  o f  t h e  e x p e c t e d  e n v i r o n m e n t a l  

i m p a c t s  r e s u l t i n g  f r o m  t h e  c o n t i n u e d  o p e r a t i o n  

o f  a n  e x i s t i n g  p r o j e c t ,  or  f r o m  t h e  c o n s t r u c t i o n  

a n d  o p e r a t i o n  o f  a new p r o j e c t  or a p r o j e c t  u s i n g  

a n  e x i s t i n g  dam o r  o t h e r  e x i s t i n g  f a c i l i t y .  I n c l u d e  

a d i s c u s s i o n  o f  s p e c i f i c  m e a s u r e s  p r o p o s e d  b y  

t h e  A p p l i c a n t  a n d  o t h e r s  t o  protect  a n d  e n h a n ~ e  

e n v i r o n m e n t a l  r e s o u r c e s  a n d  t o  m i t i g a t e  a d v e r s e  

i m p a c t s  o f  t h e  p r o j e c t  o n  t h e  e n v i r o n m e n t a l  

r e s o u r c e s  a n d  v a l u e s ,  t h e  cos t  o f  t h o s e  m e a s u r e s ,  

a n d  t h e  p a r t y  u n d e r t a k i n g  t o  i m p l e m e n t  t h o s e  

m e a s u r e s  i f  o t h e r  t h a n  t h e  A p p l i c a n t .  . 
\ :. 

( 4 )  A d e s c r i p t i o n  o f  a l t e r n a t i v e  m e a n s  o f  o b t a i n i n g  

a n  a m o u n t  o f  p o w e r  e q u i v a l e n t  t o  t h a t  p r o v i d e d  

b y  t h e  p r o j e c t  i n  t h e  e v e n t  t h a t  c o n s t r u c t i o n  

o r  c o n t i n u e d  o p e r a t i o n  o f  t h e  p ro jec t  is  n o t  

a u t h o r i z e d .  

( 5 )  A d e s c r i p t i o n  o f  t h e  s t e p s  t a k e n  b y  t h e  A p p l i c a n t  

i n  c o n s u l t i n g  w i t h  F e d e r a l ,  s t a t e ,  a n d  l o c a l  

a g e n c i e s  d u r i n g  t h e  p r e p a r a t i o n  of t h e  e n v i r o n m e n t a l  

r e p o r t .  I n d i c a t e  w h i c h  a g e n c i e s  h a v e  r e c e i v e d  

t h e  f i n a l  r e p o r t  a n d  p r o v i d e  copies o f  l e t t e r s  

c o n t a i n i n g .  t h e  c o m m e n t s  o f  those a g e n c i e s .  
. . 
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UNITED STATES OF AMERICA 
FEDERAL ENERGY REGULATORY COMMISSION 

SHORT-FORM LICENSE ( M I N O R )  

B e f o r e  C o m m i s s i o n e r s :  

P r o j e c t  N o .  - - - --- 

ORDER ISSUING SHORT-FORI.1 LICENSE 
( 

An a p p l i c a t i o n  w a s  f i l e d  o n  --- - *- *-- 
' . a n d  

s u p p l e m e n t e d  o n  ---------- by - 
f o r  a s h o r t - f o r m  l i c e n s e  ( m i n o r )  

fo r  a w a t e r  p o w e r  p r o j e c t .  

I s s u a n c e  o f  a l i c e n s e  f o r  t h e  projec t  i s  i n  t h e  puhl . ic  

i n t e r e s t  and i n  c o n f o r m a n c e  w i t h  a l l  a p p l i c a b l e  p r o v i s i o n s  of 

t h e  F e d e r a l  P o w e r  A c t .  

T h e  Comrniss i -on orders: 

(A)  T h i s  l i c e n s e  i s  i s s u e d  t o  

8 . -------- ---- ' ( L i c e n s e e )  o f  -- 
f o r  a p e r i o d  e f f e c t i v e  t h e  f i r s t  d a y  o f  t h e  m o n t h  i n  w h i c h  

t h i s  o r d e r  i s  i s s u e d ,  a n d  t e r m i n a t i n g  .--- 
f o r  / ' c o n s t r u c t i o n ,  s o p e r a t i o n ,  a n d  m a i n t e n a n c e "  or "operation 

a n d  m a i n t e n a n c e " ,  a s  s u i t a b l e 7  o f  P r o j e c t  N o .  - ---- 
l o c a t e d  o n  

-.- , /a t r i b u t a r y  _ - -  ----- - - - - -  -- - 
o f  t h e  - - - -  - - - - - - - - - - -  -I - 7 s u b j e c t  t o  t h e  

t e r m s  a n d  c o n d i t i o n s  o f  t h e  F e d e r a l  P o w e r  A c t ,  i n s o f a r  a s  n o t  

e x p r e s s l y  w a i v e d  h e r e ,  w h i c h  ~ c t  i s  i n c o r p o r a t e d  b y  r e f e r e n c e  

a s  p a r t  of t h i s  l i c e n s e ,  a n d  s u b j e c t  t o  s u c h  r u l e s  a n d  

r e g u l a t i o n s  a s  t h e  C o m m i s s i o n  i s s u e s  or  p r e s c r i b e s  u n d e r  t h e  

p r o v i s i o n s  o f  t h e  A c t .  
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( B )  - T h i s  p r o j e c t  c o n s i s t s  o f :  

( i )  A l l  l a n d s  c o n s t i t u t i n g  t h e  p r o j e c t  a r e a  a n d  . 

e n c l o s e d  b y  t h e  p r o j e c t  b o u n d a r y ,  t o  t h e  e x t e n t  o f  

t h e  L i c e n s e e ' s  i n t e r e s t s  i n  t h o s e  l a n d s .  T h e  p r o j e c t  

area and t h e '  p r o j e s t  b o u n d a r y  a r c  s h o w n  a n d  dcuc r i l s cd  

b y  c e r t a i n  E x h i b i t  K c l r a w i n g ( s . ) ,  FEfiC  NO(^). , ----- 
w h i c n  a l s o  form p a r t  of t h e  a p p l i c a t i o n  f o r  l i c e n s e .  

( i i )  P r o j e c t  w o r k s  c o n s i s t i n g  o f :  [ w o r k s  i i s t e d 7  - 
T h e  l o c a t i o n ,  n a t u r e ,  a n d  c h a r a c t e r  o f  t h e s e  p r o j e c t  

w o r k s  a r e  m o r e  s p e c i f i c a l l y  shown a n d  described b y  t h e  

e x h i b i t  c i t e d  a b o v e  a n d  b y  E x h i b i t  L d r a w i n . g ( s )  , FERC 

N o ( s )  . 
- - - - 4 - . - -  

, w h i c h  a l s o  f o r m  p ~ r t  of t h e  

. a p p l i c a t i o n  f o r  l i c e n s e .  

( i i i )  A l l  of t h e  s t r u c t u r e s ,  f i x t u r e s ,  e q u i p m e n t ,  

or  f a c i . l i t i e s  u s e d  or u s e f u l  i n  t h e  m a i n t e n a n c e  a n d  

o p e r a t i o n  o f  t h e  p r o j e c t  a n d  l o c a t e d  i n  t h e  p ro jec t  

a r e a ,  a n d  a n y  o t h e r  p r o p e r t y  u s e d  o r  u s e f u l  i n  c o n n e c t i o n ; :  

w i t h  t h e  p r o j e c t  o r  a n y  p a r t  o f  i t ;  t o g e t h e r  w i t h  a l l  

r i p a r i a n  o r  o t h e r  r i g h t s ,  t h e  u s e  o r  p o s s e s s i o n  o f  

w h i c h  is  n e c e s s a r y  or  a p p r o p r i a t e  i n  t h e  m a i n t e n a n c e  

or  o p e r a t i o n  o f  t h e  p r o j e c t .  

T h e  e x h i b i t s  d e s i g n a t e d  a n d  d e s c r i b e d  a b o v e  i n  t h i s  , 

p a r a g r a p h  ( B )  a r e  a p p r o v e d  a n d  m a d e . a  p a r t  o f  t h e  l i c e n s e .  

( C )  P u r s u a n t  . t o  S e c t i o n  . 1 0 ( i )  o f  t h e  F e d e r a l  P o w e r  A c t ,  

i t  i s  i n  t h e  p u b l i c  i n t e r e s t  t o  w a i v e  t h e  f o l l o w i n g  S e c t i o n s  

o f  P a r t  I o f  t h e  A c t ,  3 n d  t h e y  a r e  e x c l u d e d  f r o m  t h e  l i c e n s e :  

4 ( b ) ,  e x c e p t  t h e  s e c o n d  s e n t e n c e  r e l a t i n g  t o  f ree  

access b y  t h e  C o i r m i s ~ i o n  or  i t s  a g e n t s  t o  t h e  p r o j e c t  

w o r k s  a n d  p r o j e c t  r e c o r d s ;  4 ( e ) ,  i a s o f n r  a s  it 

relates to a p p r o v a l  o f ' p l s n s  b y  t h ?  Chief 0 2  E n c j i n e e r s  

a n d  : : h ~  S c c r e i ~ a r y  of .  +:he 13l'rny; !I) ( c ) ,  i n s o f a r  ,:s i t  
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r e l a t e s  t o  d e p r e c i a t i o n  r e s e r v e s ;  1 0  ( d l  ; 1 0  (f) ; 

11; 1 2 ;  1 4 ,  e x c e p t  i n s o f a r  a s  t h e  p o w e r  of 

c o n d e m n a t i o n  i s  r e s e r v e d ;  1 5 ;  1 6 ;  1 8 ,  e x c e p t  

a s  i t  r e l a t e s  t o  f i s h w a y s ;  1 9 ,  2 0 ;  2 1 ;  2 2 ;  a n d  2 3 ( a ) ,  

i n s o f a r  a s  i t  r e l a t c s ' t o  t h e  d e t e r m i n a t i o n  of 

f a i r  v a l u e .  

(Dl T h i s  l i c e n s e  i s  a l s o  s u b j e c t  t o  t h e  t e r m s  a n d  

c o n d i t i o n s  d e s i g n a t e d  A r t i c l e s  1 t h r o u g h  i n  F o r m  L- I - 
e n t i t l e d  I ---------- ------- - 
a t t a c h e d  t o  a n d  made a p a r t  o f  t h i s  l i c e n s e .  T h i s  l i c e n s e  i s  

a l s o  s u b j e c t  t o  t h e s e  a d d i t i o n a l  s p e c i a l  t e r m s  a n d  c o n d i t i o n s :  

/ a n y  - s p e c i a l  a r t i c l e s 7  - 

( E l  T h i s  o r d e r  s h a l l  become f i n a l  3 0  d a y s  f r o m  t h e  d a t e  

o f  i t s  i s s u a n c e  u n l e s s  a n  a p p l i c a t i o n  f o r  r e h e a r i n g  s h a l l  be 

f i l e d  a s  p r o v i d e d  i n  S e c t i o n  3 1 3  ( a )  of t h e  Federal Povcr A c L ,  

d11d f a i l u r e  t o  f i l e  such a n  a p p l i c a t i u t l  s h a l l  c o n s t i t u t e  

a c c e p t a n c e  o f  t h i s  l i c e n s e .  The  a c k n o w l c d g e r n e n t  u f  a c c e p t a n c e  

a t t a c h e d  t o  t h i s  l i c e n s e  s h a l l  b e  s i g n e d  f o r  t h e  L i c e n s e e  a n d  

r e t u r n e d  t o  t h e  C o m m i s s i o n  w i t h i n  6 0  d a y s  f r o m  t h e  d a t e  of 

i s s u a n c e  of t h i s  o r d e r .  

By t h e  C o m m i s s i o n .  

' ( S E A L )  

S e c r e t a r y  



A P P E N D I X  k 
Page 4 

Docket No. RM78-9 

I N  TESTIMONY of  ( i t s )  acknowledgement o f  a ccep t ance  of 

a l l  of  the  terms and cond i t i ons  of  t h e  fo rego ing  o r d e r ,  

- - .  , t h i s  day o f  
f 

19, , has  caused h i s  ( i t s  co rpora te )  name t o  be s i g n e d  h e r e t o  - 

i t s  P r e s i d e n t ,  and i t s  c o r p o r a t e  s e a l  

t o  be a f f i x e d  h e r e t o  and a t t e s t e d . b y  9 

i t s  S e c r e t a r y ,  pu r suan t  

t o  a  r e s o l u t i o n  o f  i t s  Board of D i r e c t o r s  duly  adopted on t h e  

day o f  . , 19 , a  c e r t i f i e d  - 
copy o f  the  r e co rd  o f  which i s  a t t a c h e d  he'reto) . 

( A t t e s t :  

S e c r e t a r y )  

Nutet 

Execute i n  q u a d r u p l i c a t e .  S ta tements  w i t h i n  b r a c k e t s  app ly  
only  t o  c o r p o r a t i o n s ,  m u n i c i p a l i t i e s  and a s s o c i a t i o n s  of 
c i t i z e n s .  
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I .  INTRODUCTION 

On Septenlber13, 1977, the  Grand Traverse County Board of Commissioners, 

hereinaf ter  referred a s  the  "COUNTY," engaged the  professional  se rv ices  

of the  consulting engineering firm of Emery and Por te r ,  I n c . ,  3750 i+lood 

S t . ,  Lansing, Michigan, hereinaf ter  referred t o  a s  t he  "CONSULTANT.' . 

The engineering services  desired cons i s t s  of performing a l l  work 
. . 

n e c e s s a r y  t o  develop a preliminary study and engineering repor t  f o r  t h e  

"PROJECT," being described and located as :  

Boardman Dam - Boardnan Dam 'and FAS Route 2837 (Cass Road) over t he  , ' 

Boardman Rive'r i n  sect ion 14, T27N, P.11 W, Grand Traverse Cciunly, 
. . Michigan. 

0 .  . . 

Sabin Dam - Sabin   am over t he  Boardman River i n  Section 27, T27N, 

Rllbl, Grand Traverse County, Michigan. 



11. SCOPE OF SERVICES 
. > .  

The engineer ing se rv i ces  t o  be rendered by t h e  COI4SULTAPIT as s e t  

f o r t h  i n  the  agreement f o r  t h i s  PROJECT, a r e  i temized as f o l l o w s :  

1 .  Obta in a1 1  e x i s t i n g  plans, maintenance records,  ope ra t i ng  records  

and o t h e r  da ta  - t h a t  i s  a v a i l a b l e  from a l l  l o g i c a l  sources such as t h e  

Grand Traverse County Road Corilmi ss i o n  and Consumers Power Company. 

2. C o l l e c t s u f f i c i e n t f i e l d s u r v e y d a t a t o e n a b l e p l o t t i n g t h e  . :  

e x i s t i n g  dams, b u i l d i n g s  and u t i l i t i e s  on r e p r o d u c i b l e  sheets t o  a  workable 

. .  sca le  o f  a t  l e a s t  1/8" = 1':O". A l l  e l e v a t i o n s  w i l l  be r e l a t e d  t o  Un i ted  

Sta tes  Geological Survey Datum,, and a t  l e a s t  two permanent bench marks n i l  1  . . 

be e s t a b l  ished t o  ' t h e  same datum a t  each s i t e  f o r  f u t u r e  use. 

3. , Inspect  t h e  dams, b r idge,  sp i l lways ,  and ad jacent  b u i l d i n g s  f o r  
. . - 

s t r u c t u r a l  adequacy t o  support  p resent  load ings ,  and ' b r i ng  any i tems 

r e q u i r i n g  immediate .ac t i on  t o  , t h e  COUNTY'S a t t e n t i o n  a t  once i n  t h e  form 

o f  an i n s p e c t i o n  r e p o r t  o u t l i n i n g  t h e  unsafe i tems a long w i t h  c o s t  es t imates  

, t o  c o r r e c t  such cond i t i ons .  

4. P l o t  and reco rd  a l l  f i e l d  da ta  c o l l e c t e d .  

5. S t r u c t u r a l l y  analyze each dam, b r i dge  and b u i l d i n g  t o  determine 

t h e i r  a b i l i t y  t o  s u s t a i n  present  load ings ,  as w e l l  as those l o a d i n g  c o n d i t i o n s  

t h a t  may be a p p l i e d  by  a l t e r n a t e  usages t o  be s tud ied  i n  t h i s  r e p o r t .  
. '  Determine t h e  p o s s i b i l i t y  and e x t e n t  o f  renova t i on  necessary t o  ensure 

s t r u c t u r a l  i n t e g r i t y  f o r  t h e  above load ings .  

6 .  Study t h e  advantages and disadvantages o f  d i s c o n t i n u i n g  o r  removing 

t h e  present .  s t r u c t u r e s  and c o n s t r u c t i n g  new' f a c i l i t i e s  a t  t h e  present  o r  

a1 t e r n a t e  l o c a t i o n s .  . . 

7. Evaluate i nc reas ing  t h e  ope ra t i ona l  e f f i c i e n c y  o f  t h e  e x i s t i n g  

. water  l e v e l  c o n t r o l  s t r u c t u r e s  and mechanisms and inves t ' iga tg  a1 t e r n a t e  

methods o f  c o n t r o l l i n g  t h e  des i red  water l e v e l s  w i t h i n  each body o f  water.  

8. Determine, i n  c o o r d i n a t i o n  w i t h  t h e  Grand Traverse County Road 

Cnmmis5ion, t h e  a b i l  i t y  o f  t h e  County Pr imary Roadway, FAS Rn11t.c 2837 

(Cass Raod), t o  sa fe l y  and adequate ly  accomrnodate. p r q e n t  and f l r t u r e  v e h i c u l a r  

t r a f f i c  over  t h e  Boardman Dam. The f i n a n c i a l  r e s p o n s i b i l i t y  o f  any main- 

tenance o r  renova t i on  t o  t h e  dam s t r u c t u r e  t o  handle t h e  above t r a f f i c  w i l l  

be d iscussed w i t h  t h e  Grand Traverse Road Conlmission. 

9. Explore t h e  p o s s i b i l i t y - o f  u t i l i z i n g  e i t h e r  o r  bo th  s i t e s  as a  

p o t e n t i a l  e l e c t r i c a l  genera t ing  power source. 
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10. Prepare a Prel iminary Study, Prel iminary Plans and Estimates .- . 

of Cost t o  perform the  maintenance, renovation or  new construct ion required . 

by any of t he  above a c t i v i t i e s .  Itemize and summarize such c o s t  es t imates  

f o r  each. a1 t e rna t e  solut ion.  

11. Invest igate  a v a i l a b i l i t y  of possible governmental funding 

ass i s tance  f o r  a l l  o r  any port ion'of t he  Project .  

12. Prepare an Engineerimg Report t o  include a l l  aforementioned items 

along w i t h  our f irms de ta i l ed  recommendations and a l t e r n a t e  cou r se s .o f  

act ion f o r  t he  COUNTY'S consideration.  

13. Submit above Engineering Report t o  t he  C O U W ~  w i t h i n  75 working 

d a y s  from acceptance of t h i s  Agreement o r  w i t h i n  60 working days of r e c e i p t  

of  the contour maps t o  be suppl ied by t he  COUNTY, whichever is  l a t e r .  

The body of t h i s  repor t  addresses i t s e l f  t o  each of t h e  above items. 
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Section V.! I I -  Recommendations m 

The fo l l  owing recommendations and a1 ternate  courses of action a r e  

hereby 'offered t o  the  Grand Traverse County Board of Commissioners. 

1. The COUNTY should authorize the CONSULTANT, by resolut ion,  t o  

prepare and submit a proposal t o  the U.S. Department of Energy fo r  f e a s i b i l i t y  

.assessments fo r  adding hydroelectric generation capacity to  the  exis t ing 

dams on the Boardman River system. The proposal i s  en t i t l ed  "Feas ib i l i ty  

Determination of Low-Head Hydroelectric Power ~ e v e l o ~ m e n t  a t  Existing Si tes"  

and must be submitted no l a t e r  than February 22, 1978. No fee  will be charged 

to  the COUNTY for  preparing the proposal. The dams t o  be considered a r e  
the Brown Bridge Dam, the Keystone Dam, the Boardman Dam, the Sabin Dam and 

the  Union St ree t  Dam. Since the Brown Bridge,' Keystone and Union S t ree t  

Dams a r e  owned by Traverse City, ,a s imi l ia r  resolution should be requested 

of the City Council of Traverse City. T h e  resolution, i n  essence,. s t a t e s  
tha t  the  owners of the dams desire  t o  have the proposed study performed and 

a r e  will ing and able t o  implement-'.the conclusions and recommendation of the 

study. The exact verbage of the resolution can be worked out when the  proposal 

i s  prepared. In the event the Federal Government does not fund the above 

proposed f e a s i b i l i t y  study within a reasonable length of time, we recommend 

t h a t  the  C ~ U N T Y  contact Traverse City f o r  the purpose of jo in t  funding a 

s imi l i a r  type f e a s i b i l i t y  study for  The Boardman River System b.):that the : 
COUNTY fund a f e a s i b i l i t y  study fo r  the Boardman and Sabin Dams only. 

2. In our opinion, the COUNTY should immediately authorize the in .s ta l la t ion 

and operati.on of a high water alarm a t  the.Boardman Dam. IJe feel  the  _high 
water alarm a t  the Blayfield Gaging Station would be required i f  the ult imate 

solution 1 eaves the Boardman impoundment intact ;  as  recommended, tiov:ever, 
a decision regarding the Mayfleld Gaging Station alarm can be deferred unt i l  

that  time. 

3 .  Gle recommend tha t  Schemes 1 and 8 ,  t ha t  i s  operating both Dams i n  

t h e i r  present condition a t  the Boardman impo~rnrtrnent lowered lake level of  
elevation 138.4, be continued until  early summer of 1978. We feel t ha t  

added storage capacity of the lowered pond i s  adequate,with close surveillat.rce, 

t o  acconlmodate the spring runoff. 

4. Schenles 3 and 8 ,  tha t  i s  operating the Sabin Dam the same a s  present 

and operating the Boardman Dam a t  normal lake level vii t h  the Spillviay, Glicket 

Gate control on the East Penstock and Stoplog control on the P!est Penstock, 



a r e  recommended t o  be implemented du r ing  t h e  e a r l y  summer o f  1978 and u t i l i z e d  

u n t i l  t h e  r e s u l t s  o f  t h e  f e a s i b i l i t y  s tudy  from recommendation 1  i s  known. 

We feel  t h a t  t he  e x t r a  l a k e  l e v e l  c o n t r o l  capab i l  i t i e s  and automat ion o f  Scheme 

3 over Schemes 1  o r  2 a t  Boardman Dain i s  viorth t h e  a d d i t i o n a l  cos ts .  IJe 

fee l  t h e  cos ts  i nvo l ved  w i t h  Scheme 4 a r e  n o t  wor th  t h e  added bene f i t s .  

5. I n  t h e  event t h e  f e a s i b i l i t y  s tudy  i n d i c a t e s  t h a t  jt i s  f e a s i b l e  

t o  generate e l e c t r i c a l  power a t  both t h e  Boardman Dam and Sabin Dam, we 

blould recommend t h a t  t h e  conclus ions o f  t h a t  s tudy  be fo l lowed,  e s s e n t i a l l y  

Schemes 7 and 10. 

6. I n  t h e  event t h e  f e a s i b i l i t y  s tudy  does n o t  recommend r e h a b i l i t a t i o n  

of t h e  Sabin Dam f n r  ~ ! e c t r i c a l  power gcncrs t ion ,  we fee l  t h a t  S~l~tjillt! 9, 

which u t i l i z e s  the  e x i s t i n g  s p i l l w a y s  and reworks t h e  e x i s t i n g  Powerhouse 

area f o r  a d d i t i o n a l  s p i l l w a y ,  as  an u l t i m a t e  long- term solution,\:lould be 

p re fe r red ,  over  Schenle 11 , r e v e r t i n g  t o  n a t u r a l  r i v e r  s t a t u s  by t o t a l  e l  i n i n a t i o n  

o f  t h e  sp i l lway ,  Powerhouse and impoundment. We do n o t  be1 i eve  t h a t  t h e  

Boardman R ive r  i n  i t s  n a t u r a l  i t a t e  would have t h e  e s t h e t i c  q u a l i t y  o r  .'' 
, - r e c r e a t i o n a l  advantages equal t o  t h e  e x i s t i n g  impoundment. The e x i s t i n g  ' 

Powerhouse b u i l d i n g  should be l e f t  i n  i t s  present  c o n d i t i o n  u n t i l  i t  i s .  no 

longer  needed as a  maintenance o r  s to rage area. 

7. I n  t h e  event t h e  f e a s i b i l  i t y  s tudy  does n o t  recoalmend reha 'b i l  i t a t i o n  

o f  t h e  Boardman Dam f o r  e l e c t r ' i c a l  power generat ion,  we recommend Scheme 5, 

which i s  c o n s t r u c t i o n  o f  a  new s p i l l w a y  a t  t h e  o r i g i n a l  channel l o c a t i o n ,  

removing t h e  e x i s t i n g  Boardnan Dam, f i l l  i n g  the  i n t a k e  channel and 
. . 

rea l . ignment .of  FAS Route 2837 (Cass Road). Al though t h e  i n i t i a l  cons t ruc . t i on  

cos ts  o f  t h i s  scheme a r e  high, t h e  COUNTY w i l l  have r i d  i t s e l f  o f  a  p o t e n t i a l  

hazardous l i a b i l i t y  w i t h  c o n t i n u a l l y  i nc reas ing  maintenance cos ts ,  w h i l e  s t i l l  

r e t a i n i n g  a l l  t h e  beauty and r e c r e a t i o n a l  bene f i t s  o f  t h e  Eoirdman pond. I n  

our  op in ion ,  e l  i m i n a t i n g  t h e  Boardinan impoundment, as i n  Schenle 6, would "be 

, c o n t r a r y  t o  t h e  COUNTY'S o r i g i n a l  involvement i n  t h e  PROJECT areas. 





E B A S C O  E N G I N E E R I N G  C O R P O R A T I O N  

7221 KENNEDY BOULEVARD 

NORTH BERGEN, NEW JERSEY 07047 

September 26,1977 

Mr Lawrence C S a v a ~ e  
City hllnnagcr 
City Hall 
Traverse City, Michigan 49684 

Dear Mr Savage : 

Re: BROWNBRIDGEDAlI 
SAFETY INSPECTION . 

We are pleased to submit herewith our certified report entitled "Safety Ii~spection o f  
Project IVorks, Brown Bridge Darn Project for the City of Traverse City." 

We appreciate this 
acknowledge the gracious 

opportunity to 
and able assistance 

have been of service to  you, and -.vis'n 
aiid cooperation of your staff in this matter. 

- P 
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A. PURPOSE AND SCOPE 

In May 1977, the Ciiy o f  Traverse -City requested Ebasco Engineering Corporation t o  
perform a s'afety inspection of the Brown Eridge Hydroelectric Project in Grand Traverse . 

County, Michigan. The purpose of the inspection is t o  allow the City of Traverse City to  
obtain an assessment of the safety of the structures b y  an independent- consultant. The last 
such inspection was carried out in 1962. The present inspection was performed solely for 
the City of Traverse City and not ' a s  a resulc of .the requirements of any regulatorv 
organization. 

The scope of the work, which excludes generating equipment and transmission lines, 
niandated Ebasco to conduct an engineering inspection o f  the Brown Bridge Dam Project, t o  
the extent deemed necessary by Ebasco, t o  permit them to express'an opinion as to'whether 
there are any deficiencies in the condition of the project structures, quality and adequlcy d f  
maintenante, or  methods o f  operation which migh: present a safety hazard. The inspection 
covered settlement, movement, erosion, seepage, leakage, cracking, internal conditions o f  
stress, and hydrostatic pressures in structures and their foundations and abutments, 
functioning o f  foundation drains and relief wells, stability o f  critical sections o f  reservoir 
shorelines and backslopes above structures, and any other project conditions which might 

. ' , endanger safety. ~ d d i t i o n a l l ' ~ ,  Ebasco included an evaluation relative t o  the possible effects 
on the structures resultirig frorn operations normally conducted in the exploration for, and 
extraction of, oil or e s ,  on  or under the City owned property on  which the Bro\m-~ Bridpe 
Dam Project is located. 

B. CONCLUSIONS 

Based upon the information discussed in this report and such other matters as in our 
opinion are pertinent, it is the opinion of Ebasco that: 

' 

1) At t he  time of this inspection, which did not include generating equipment or  
transmission lines, there were only minor deficiences in the adcquacy of 
maintenance, i.e., unrepaired erosion causing low spots in the crest o f  the dam 
immediately adjacent to  the power plant as a rcsult o f  foot traffic o f  fishermen, . 

and some gate lcakage which could be econornica:ly significant. 

2 )  The method of operation of the project appears t o  be satisfactory; however, i t  is 
noted that incorrccr operation of thc spillivdy g;~ccs could create an arti!icdly 
hig'n rninor flood ~ e a k  downstream of  the darn. Also, during major floods, 
spillway gate operation would be dependent on road access t o  the powerhouse 
being passable. 

3) The structures at the Brown Bridse Dam Project do not at this tirne indicate a 
need for a formal surveillance prognni t o  detect, n~easuie and rnoniccsr s:ttIement 
and displaccrnent. 



4) ~n tc r io r  wntcr passagcs in the power plant spillivay structure, were not  inspcctcd 
due t o  operation of  th2 turbine units during [he ir~spection visit. As soon as p la~ l t  
operation permits a schcdulcd outage, interior water passages and the tailbay floor 
should be inspected t o  determine if  cavitation or erosion has affected the concrete 
surfaces so that any potential impact on the powerhouse strilcture may be 
properly assessed. 

5) Foreshore slopes of the rsscrvoir presentno hazard t o  the safety of  the project. 
. . 

6) Exploration for oil and gas below t t h  property presents negligible hazard p r o ~ i d c d  
detonation of e sp los iv~s  is limited to the size o f  charge (i.e., u11dei 5 pounds) 
normally associated with such work and is kept a t  least 400 feet from any 
structure. Extraction will also not .present a hazard as long as such extraction is 
from the presently anticipated depth which \vould be in the order of 6000 feet. 

. . 

7) Cllrck c u l ~ l p u ~ d t i o i ~ s  on the gtability o f  t11u dam indica.tp a ~ a t i s f a c t n r ~  factor of 
safety against sliding failure under normal conditions and  earthquakc conditions. 

8) Check computations on the stability of the power plant spillway structure 
indicate that factors of  safety for overturning, flotation and sliding, under normal, 
maintenance and earthquake conditions, are acceptable. Foundation bearing 
pressure was found t o  be satisfactory under all conditions with a m u i m u m  
computed value o f  4.6 kips per square foot. . 

. . 

9) At normal reservoir water level o f  117.5 feet the existing spillway is capable of  
' ' 

safely passing a flood o f  2000 - 2500 cfs depending on operating conditions; has a 
maximum capacity o f  2900 cfs under ideal conditions and would be able to safely 
pass a flood having a recurrerlcc interval of  10,00d ycars (i.e., a p r o b a b i l ~ t ~  of 
occurring in any given year of' 0.01 percent). 

1 0 )  Should the capacity o f  the spillway at normal reservoir water level . -. be exceeded, 
the pond watcr lcvel would commence t o  rise. This surcharge would increase the 
spillway capacity thus alIo\ving chc darri to safely pass a flood hpvir~g a recurrence 
interval in escess o f  10,000 years. 

1 1 )  should  a flood approach in~  the theoretical probable masimum flood o f  
appros i~r~ : r t c l~  18,000 cfs orr1,lr thc wntcr level in the pond wo1.1ld risz until 
overtopping-, or  a sliding type failure, occurred and the dam would fail. The 
probability of the probable masimurn fiood occurring is very small. 

1 2 )  Sccpagc through the dam ~ v a s  not measured: However; visual observations indicate 
that the flow in the clrai~iage ditch is in the range of  previous readings which 
indicated minimal seepage. 



C. RECOMMENDATIONS 

Based upon the information discussed in this report and sucli otiiei matters as in our 
judgement are pertinent, it is the further opinion of Ebasco that: 

1) The eroded low spots in thc crest o i  the dam in the vicinity of thc powerJ~ouse 
spillway structure should be ref  lled and repaired. 

2 )  The interior concrete surfaces of the spillway duct and the floor o f  the tailbay 
area should be inspected for cavitation and erosion of the concrete surfaces. 

3) The  seepage through the dam s l~ould be measured periodically for comparative 
purpnses a n d  records kept of such mcasu~el~iellLs. Also, regular routine visual 
inspections should be made for signs o f  any unusual incrcase in flow. 

4) An annual operational check and i~spcc t ion  o f  the spillway gates should be 

..: performed and any rnalfunctiorl or  damage repaired immediately. The lower 
spillway gates sh&ld be checked with the intake gate in position, or  the raservoir 
drawn down, to avoid the possibility of creating an artificial flood downstream. 

I * .  

5) An operational sequence for the spillway gates, under major flood conditions, 
should be established and posted at the plant and at the control center, t o  avoid 
the possibility o f  creating an artificial floodpeak downstream. This operation 
procedure plan should also include detailed descriptions of all possible .ah, ~ r n a t e  
access roads between Traverse City and the dam in case normal routes are closed 
by flooding. In hurricane warning. periods, consideration should be given to 
drawing the pond down prior to arrival of the storm. . k s . 

6 )  Consideration should be given to repairing the spillway gates t o  eliminate the 
present leakage. 

7) Regular routine inspcctions o f  the concret'e in thc tailrace area of the powerhouse 
spillway structure should be made as further deterioration of the concrete may 
require some repair work. 





K-- The following improvements were conducted on the  Boardman and Sabin Dams 

in 1978 based upon the recommendations made by Emery '& Porter,  Inc.' in an 

inspection report t o  the Grand Traverse County. The improvements were executed 

under' three general contract divisions. The f o l l  owi ng are  the improvements 

made under the separate contract divisions: 

GENERAL CONTRACT DIV IS1 ON 1 

Item 1,  BRIDGE R A I L I N G  REPLACEMENT - The bridge ra i l ing ,  ra i l ing  pos ts ,  

curb, and portions of the concrete s lab  were removed on the bridge over 

the  Boardman Dam. A portable type concrete bar r ie r  r a i l  ing was replaced. 

s,..:. 
.!.;..A 
: .. -., ... .. ., -.. , 

Item 2 ,  REINFORCED CONCRETE SURFACE R E P A I R  - deteriorated concrete a t  locations 

indicated on the  plans and t o  1 imits determined by the Engineer were removed. 

The deteriorated concrete was replaced by new concrete t o  the  structure"^ 

original dimension. 

'. 
Item 3 ,  STRUCTURAL STEEL PAINTING - This work consisted of cleaning and 

" 

painting metal. surfaces of structures designated on the plans which included- 

areas ,  so designated by the Engineer. 

Item 4 ,  EMBANKMENT TREE CUTTING - This work consisted of cutting a l l  the  

t rees  on the core wall embankment shown on the drawings. The t rees  were 



. cut within one foot of the natural ground of the immediate surrounding area. 
" .' i,,. C: 

They were l e f t  a t  o r  near the location they f e l l  . to  provide ground cover 

as  directed by the engineer. ~ x a c t  1 imi t s  were determined by the Engi neer 

i n  the f i e ld .  

MECHCANICAL CONTRACT DIVISION 2 

Item 1 ,  HEAD GATE HOISTING MECHANISM REPAIR - The head gate hoisting mechanisms 

. a t  th'e east  and west penstocks and the spillway gate hoisting mechanism 

was repaired. 

Item 2 ,  EAST PENSTOCK WICKET GATE REPAIR - This work consisted of replacing 

missing and worn shear pins in the wicket gate closing ring, adjusting the 
.-.,<, .* :-.!?.c ( ' .. 1 ' ..:7 

. . .+. wicket gates ' f o r  f i t  a f t e r  repair  of the shear pins and repairing or replacing 

wicket gate control 1 i ng mechani sm t o  insure proper wicket gate control both 

manually and automatical 1.y. . 

Item 3 ,  PENSTOCK HEAD GATE STEEL AND WOOD STOP LOG FABRICATION'  A N D  INSTALLATION 
. -. . 

' 
Steel and wood stop logs a t  the west penstock intake s t ructure were fur-nished 

and pl aced by the contractor. 

Item 4 ,  WEST PENSTOCK WICKET GATE R E P A I R  - Tt1 - i~  work consisted of f ixing 

a l l  the gates of the west wicket gate assembly in an open position. 



Item 5, SPECIAL SPILLWAY HEADGATE FABRICATION AND INSTALLATION - A steel  

beam and watertight seals  in the spillway headgate were furnished and placed 

by the contractor: 

Item 6,  LAKE LEVEL CONTROL ADJUSTMENTS - The contractor adjusted the top 

elevation of the stop logs a t  the west penstock intake s t ruc ture ,  set  the 

automatic controls on the eas t  penstock wicket gate and the  h i g h  water alarm 

and established a lake level elevation of 140.7 exis t ing dam data. 

Item 7,  SPILLWAY BOOM LOG FABRICATION AND INSTALLATION - Steel brackets 

and an oak timber a t  the intake t o  the spillway was furnished and placed 

by the contractor. 

? "  

s:<, . . ..:*: .., .- 
":. ., .:.:,y 

ELECTRICAL CONTRACT DIVISION 3 

Item 1, HIGH WATER ALARM FURNISHING AND INSTALLATION - A high water alarm 

system a t  the Boardman impoundment was furnished and ins ta l led  by the contractor. 

The contractor a lso furnished a sending and receiving network fo r  the system. 

Item 2 ,  B U R G L A R , A L A R M  FURNISHING AND INSTALLATION - A.burglar alarm system 

a t  the Boardman Dam powerhouse and blower room was furnished and instal led 

by the contractor. The contractor also furnished a sending and receiving 

network fo r  the system. 



(.1; I t em 3, POWERHOUSE ELECTRICAL CIRCUIT REPAIR AT BOARDMAN AND SABIN DAMS 

Th is  work cons is ted  o f  r e p a i r i n g  t h e  east  penstock head gate  h o i s t  w i r i ng ,  

r e p l a c i n g  t h e  l i g h t i n g  panel i n  t h e  powerhouse, and w i r i n g  a  new 100 amp 

s w i t c h  a1 1  a t  t h e  Boardman Dam. Re ta ine r  gate o p e r a t i n g  mechanism a t  t h e  

Sabin Dam was inspected and repa i red  as deemed necessary by t h e  engineer. : 

I t em 4, POWERHOUSE VALVE ROOM SUMP PUMP REPLACEMENT - The e x i s t i n g  va lve  

room sump pump was removed and replaced by t h e  c o n t r a c t o r .  





BOARElUN RIVER PROJECT COAKDX31 EIVEFi PROJECT 

November 9 ,  1978 

Meeting 4 t h  Northwest Michigan Regional P l ~ n n i n g  and Development 
C o d s s i o n  s t a f f :  

Charles Grant 
Tom Weaver 
David Warner (involved i n  energy planning and NOAA Coastal 

Zone Management Program, under DNR ) 

F e a s i b i l i t y  study Staf f  

Don Emery 
Otto Krauss 

Naturs and purpose of F e a s i b i l i t y  Study was explained. 

Se:tion # 208 (PL 92-500) i s  now S ta t e  ce r t i f i ed .  EPA d r a f t  
coments  b ~ v e  been s o l i c i t e d .  

Ths re ' i s  nothing i n  plan which would preclude r ehab i l i t a t ion  
r (or  building new) hydroe lec t r i c  p lant .  

If Boardnan Lake i s  held back, t he re  may be a sewage-plant- 
e f f luen t  d i l u t i o n  problem ( 7 )  

Bou'dman River water q u a l i t y  i s  now high. Plan was adopted 
by the Comiss ion  t o  maintain the high water quality. 

No apparent ser ious  negatives. 

From notes  taken, by Otto &.&as 

November 14, 1978 

Xceting with Traverse C i t y  Planning Conmission ( regular  meeting) 

James Frankl in  
Robert Sipple 
Ted Okerstrom 
Carol J. Hale 
Dick \ h i  t i n s  

Fred Hoisington (Chief Planner)  

Feas ib i l i t y  Study Staf f  

Don Emery 
Otto Krauss 

B i l l  Strom, Traverse C i ty  L & P 

Representing the Michigan Department of Natural Resources 

Ralph Hay 

Nature and purpose of F e a s i b i l i t y  Study was explained and questions 
so l ic i ted .  Such ques t ions  and comments concerned 

(1) Fly-fishermen~s concern about d is turbing the  impoundment l eve l  
a t  Brown Brl.dge. A = t he  pond-level va r i a t ion  problem was 
explained including the economic and natura l  l i m i t a t i o n s  

(2) Cost of energy versus  hydropower, w i l l  i t  pay? A = F e a s i b i l i t y  
Study w i l l  t e t e r n i n e  a s  we l l  a s  the Power Source Study now 
being done f o r  Traverse C i t y  by anothef- engineering firm. 
Brown Bridge i s  now operating a t  very small c o s t s  

( 3 )  Disturbance of n a t u r a l  r i v e r  flow and environmental e f f e c t s ?  
A = explained what i s  being done t o  e s t a b l i s h  m i n i m  flow 
c r i t e r i a  together wl th  DNR, based on ?-day lowest f low f o r  
the l a s t  1 0  years  

(4) Ralph Hay explained purpose and r a t iona le  of f i s h  passages 
a s  a r e s u l t  of a r e l a t e d  question 

(5 )  Hoisington ~ o i n t e d  out  t h a t  the Union St. dam s i t e  i s  a 
c i t y  park ar.d suggested t h a t  i t  be disturbed a s  l i t t l e  a s  
possible : 

(6) Level of Bo~rdman Lake was discussed. A 12" v a r i a t i o n  was 
indica ted  tc- Commission a s  a p o s s i b i l i t y  

( 7 )  Discussion concerning Nature Reserve a t  Sabin and Boardman 

Summary: Generally favorable  . 

~ r o m  notes taken by Otto Krauss E ( 2 )  



Meeting wi th  Garfield Township Board 

Lee Wilson, Supervisor 
I r v i n  Zimmerman, Clerk 
Anna Feiger,  Treasurer 
Jh Harvey, Trustee 
Leo S t r a i t ,  Trustee 

nnd. approx. 30 people i n  the audlence. 

F e a s i b i l i t y  Study S ta f f  

Don Emery 
Otto Krauss 

Representing the Michigan Department of Natural Resources 

Leon Guzinski 

Nature and purpose of F e a s i b i l i t y  Study was explained and questions 

so l i c i t ed .  Such questions and comments concerned 

( 1 )  S i l t a t i o n  and s i l t  removal? A = follow ru le s  and s t a t u t e s  

(2 )  F i s h  passages? Negative comment, mention of dead f i s h  e t c .  
nuisance. A = under s t a t u t e s  Natcral  Resources Commission 
w i l l  make decision,  i f  necessary, hold hearings 

( 3 )  Financing? A = t o  be determined by Feas ib i l i t y  Study 

(4) How m c h  power? A = gave the  estiraate f o r  each dam 

( 5 )  Who ge t s  the power? I s  i t  shared? A = Waverse Ci ty  L & P 

(6 )  Cost of power? A = F e a s i b i l i t y  Stndy w i l l  datermine 

Summary: No red f l ags .  

1.lovember 13, 1976 . 

Xeeting with Eas t  E;sy T>wnship Board ( t h e i r  r egu la r  meeting) 

Goorge J. Shimek, Superwisor 
Flc.rence Herold, Clerk { the  new Clerk i s  Frances F e r y s o n )  
Donna F inn i l a , 'T reasu re r  
Tom S t r a i t .  Trustee 
Jerome Korb, Tms tee  

Richard F o ~ d ,  Tc-wnship A~to rney  

and approx. 25 people i n  the audience 

Feas2b i l i t y  Study Staf f  

Don Otto b e r g  Krauss 

B i l l  Strom, Travsrse C i tp  L & P 

Representing the I'dchlga3 Departrent of Natuml  Resources 

Ralph Hay 

Naturs ~ n d  purpose of Fees ib i ' l i% Study i res  explained and questions 

soliehted.  Such .qusst ions and cnrments conce2ned 

(1)  Who opera tes?  A = p a r t  af F e a s i b l l i t ?  Study 

(2) Fish  passages7 A = expld.ned Dam Act of 1929 
aoard wants t> be kept posted 

(3 :  General e x p r e s s i m  fav3ri:g "put t i3g  v a t e r  power back t o  work" 

Summary: No objec t ions  

From m t e s  taken by Otto Lrauss . 

From notes taken by Otto Xrauss 



Meeting with B l a i r  Township Board ( t h e i r  r e g u l a r  meet ing)  

John P. Coyne, Supervisor . 
V i r ~ i n i a  E. Durocher, C l e r k  
I . la t i lda Fashbaugh, T r e a s u r e r  
Cla ra  Schneider ,  T r u s t e e  ( a b s e n t )  
John Herr ington,  T r u s t e e  

and approx. 15 p e o p l e  i n  the audience 

F e a s i b i l i t y  Study S t a f f  

Don %cry 
Otto Krauss 

: B i l l  Strom, P a v e r s e  k i t y  L & P 
Paul  Hazelton, Grand Traverse  County 

Rep,reser.ting t h e  Michigan D e ~ a r t m e n t  of NaturaL Resources 

ROAD AND BRIOGE DESIGN 
S E W E R  A N 0  WATER S Y S T E M S  
STRUCTURAL DESIGN 
INSPECTIONS 
DRAINAGE PROJECTS 

Ralph Hay 

Nature end purpose of Feasibility Study was e c l a i n e d  and ques t ions  

s o l i c i t e d .  Such q u e s t i o n s  ar:d comments concerned 

( 1 )  Change r i v e r ?  A = . l i t t l e  except  f o r  t h e  changes due t o  
p u t t i n g  Kejstone back i n t o  opera t ion  

( 2 )  F i s h  ladders ,  who empowers DNR t o  demand? A = 1929 Dam Act. 
Some d i s c u s s i o n  on s u b j e c t  

( 3 )  V a r i a t i o n  i n  impoundment l e v e l s ?  -4 = explained run-of - the-r iver  
genera t ion  v e r s u s  h l & e r  va lue  of peak power 

(4) Natura l  Re source Committee and s i m i l a r  groups informed? 
A = yes,  through County Commission (amwer given and explained 
by Paul  Hazel ton)  

> 

Emery and Porter 

( 5 )  What about  p r o p e r t y  t a x e s ?  A = none, j o i n t  venture by 
C i t y  and County. Benef i t s  explained 

Summary: Favorable  comments 

From n o t e s  taken by Ot to  Krauss 

5UBoIV1s10~s 
CONDOMINIUMS 

CERTIFIED S U R V E Y S  
CONSTRUCTION SUPERVISION , RECREATIONAL DEVELOPMENT 

Consulting Engineers and Land Surveyors 
3750 W O O 3  S T R E E T  . LANSING. MICHIGAN 48906 

TELEPHONE 517 487-3789 

DONALD B. EMERY , 

PC 10936 

PHONC: 655.1 $55 

. . 

October 3,  1978 

Dr. Howard A .  Tanner, Director 
Michigan De2artment of Natural Resources 
Stevens T .  Elason Building . 
Lansing, Michigan 489% . 

J A M E S  A. PORTER 
RLS 19003 

PHDHC: 487-0235 

RE:  Feasibility assessment for renovating and/or rehabilitating 
one or more of five existing dams on the Boardma,n River in 
Grand Traverse County. Michigan and Traverse City, Michigan, 
to provide additional hydroelectric generation capacity. 
Cooperative Agreement No. E-W-78F-07-1792 between the U.S. 
Department of Energy and the Joint Venture of Grand Traverse 
County and the City of Traverse City. 

Dear Dr. Tanner: 

We wish to expre:s our appreciation for the consideration given 

by you and Dale Granger during the September 26, 1'978 meeting with 

the referenced study :earn members ~onald Emery, Hathaway Hanes, and 

David Starr. 
The study covers the fjve dams shown on the attached "Facilities 

,Location Rap" and the plan i s ,  subject to the study findings, to operate 

any combination of thzse established s i tes  on the Boardman River as 

an integrated hydroelectric system. The study is  unique in that i t  

deals with a river system rather than individual dams and sites. The 
river.system approach has been used in Europe for many years to maximize 

. beneficial uses, i.e,., river system management; As you know, large river 

systems in the U.S. are similarly managed. 
There is l i t t l e  .question regarding technical feasibility. 

Economic feasibilitysdepends on a number of technical, operational and 

financing factors. Ye a1 so realized that total feasibil i  ty depends 

to a large extent on a series of environmental and social impact 
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questions. I t  i s  these environmental and soncia1 questions which we 

wish t o  discuss w i t h  you and your  s ta f f .  I n  a sense, we would l i k e  t o  

l ook  t o  you as represent ing the p u b l i c  i n t e r e s t  i n  the f e a s i b i l i t y  

determinat ion.  

As requested dur ing the a fo remnt ioned  meeting, we have prepared 

the f o l l o w i n g  questions addressed t o  some ten areas o f  general concern. 

The Natura l  Rivers Act 

The f i v e  s i t e s  under cons ide ra t ion  antedate the a c t .  

. Does the country  scenic c l a s s i f i c a t i ~ n  inc lude the e n t i r e  Brown 

Br idge impoundment o r  does the  coun t ry  scenic c l a s s i f i c a t i o n  end 

a t  the  Brown Cridge Dam? 

. What e f f e c t  does the a c t  have o n r e . t r S i t t i n g  e x i s t i n g  dams? 

Minimum Flow Requirement 

There i s  a t  t h i s  t ime no minimum f l o w  agreement nor has the re  been 

one i n  the  past .  The lowest d a i l y  f l o w  o f  reco rd  seems t o  b~ 83 c f s  

i n  Septe~nber 1959, a1 though the re  have been other  per iods w i t h  f l ows  

below 100 c f s .  

. What a re  the  procedures and c r i t e r i a  ~ s e d . t o  determine minimum 

f 1 otr? 

Impoundment Level Contro l  

Hydroe lec t r i c  operat ion becomes more p r a c t i c a l  i f  some impoundment 

l e v e l  v a r i a t i o n  i s  acceptable. 

. What are reasonable and acceptable l i m i t s  from the DIiR and p u b l i c  

p o i n t  o f  view? 

. As a p a r t  o f  the f e a s i b i l i t y  study peaking w i l l  be considered, 

the re fo re ,  what i s  the DHR'reaction t o  peaking'. 

F i s h  and W i l d l i f e  

. What a re  requirements regard ing f i ' sh  ladders? 

. Has t u r b i n e  m o r t a l i t y  been a problem a t  cu r ren t  hydro s i t e s ?  

. blhat are c u r r e n t  species o f  game f i s h  ~ n d  w i l d l i f e  i n  Boardnian 

River  system? 

. Are any threatened o r  endangered species involved? 

. Does r e t r o f i t t i n g  hydro dams have any e f f e c t  on cu r ren t  spor t  

' f i s h i n g ?  

Dr .  Howard A. Tannzr, D i r e c t o r  
Occober 3, 1978 
Page Four 

Since r e h a b i ~ i t a t i o n  o f  sbanioned hydros a n j  generat ion o f  power a t  ' 

non-power dams are on tCle na t iona l  agenda, perha7s you m igh t  v i s h  t o  

as r ign  someone tc- c o w d i n a t e  the  *~ario.us elements. 

Please do no t  h2si:ate t o  con tac t  t h i s  o f f i c e  if you have any questions 

regard ing t h i s  requgst. 

Yer:) t r u l y  yours, 

iF1EF.Y AND FDRTER, IN. 

Am@ar7 ' . 

Coneld B. Emery, P.E. 
F r i c - i p a l  



WILLIAM G. MILLIKEN. Gcramor 
' ocL*nDOLO* 

wwv r UYLL DEPARTMENT GF NATURAL RESOURCES 
nMRT V *m€LLV STEVENS T. WASON BUIWIHG. 0 0 X  3002a. UNSINO. MICHIGAN 49900 
J D N I L W E  WWARD & ThNNER. Dit.skw 
-a a -OH 

October 20, 1978 

Mr. Donnld 0. Fakery, P.E. 
Etaery arid Porter 
Consulting Engineers and Land Surveyors 
3750 Woed Street 
Lansing, Michigan 48906 

Consistent with tpe wishes of our Director, Ceflain menbers of the 
department s taff  have been provided @pies af y w r  cclnnrrnioation 
dated October 5, which annmced your firm's i n ~ l v e m ~ t  in a 
feasibility assessment for renovating and/or rehabilitrting one 
or msre of five existing dam on the Boardman River. This "working 
cormaittae" has had opportunity t o  meet together and review your pro- 
posal. 

Staff members representing Fisheries, Wildlife, Forest Management, 
Water Qwlity, Land Resource Programs, and Water Management d i~ i s ions  
have submitted waaoranduras to the writer expressing their concerns and 
views. In order t o  provide you wish an early departmema1 reaction to 
your inq~i ry ,  we a n  taking the liberty of providing y m  with copies 
of these documents containing backgmund information m the department's 
interests in  such a proposal. 

In accordance with my telephone ccltact of October 19, ae are establishing 
a date and time for a joint meeting of your s taff  with 3epartment staff to  
further review th i s  feasibility s t ~ d y  pmposal fo r  1: 30 p.m. on Tuesday, 
October 24. This meeting w i l l  be heid in the 2nd Floor Gonfcrence Room 
i n  the east wing (Purchasing Section] of the Stevens T. Mason Building. 

Sincerely, 

Water Management Divisron 

Hilstein; C. Harris; 
Scott; D. Jenkins; 
Kebster; R. Courchaine; 

! I 

MIGHIGAN DEPARTMENT OF NATURAL RESOl 

Refer to  6500 
INTEROFFICE COMMUNlCATlON Grand Traverse Co. 

October 19, 1978 

TO: Dale W. Grznger, Chief, Water blanagement 

FROM: JohnA.Scctt ,Chief,FisheriesDivision 

SUBJECT: Feasibilit) Study - Boardman River Hydro t l ec t r ic  ~e$&tion 

The following are responses which Fisheries Division requests be incorporated 
i n  the answers t o  Emerjr and Porter's October 3rd l e t t e r  relative to  renovating 
dams on the Boardman River for  power generation. 

q., ' <-% - ~,;.- - y-:' ii? ., ; . - ,;,=,, - C J y ,  " 
Minim Flow ~equiremmt$~j'~~~~~;~~~~.;: :. 5k1L:1L:-; , j  .~? .. . - .  -. i- - . ..:*,%# ;,, 

Studies are required t, assure regulated releases are adequate to protect 
fish and other aquatic l i f e ,  wild1 i fe  and recreational resources. 

At.existing facilfties. the Department has participated in low flow investi- 
gations to  the extent of providing biologists and hydrologists to  inspect 
a series of flow releases designed to bracket and establish what minimum 
flow i s  required t o  protect the previously mentioned resources. 

A t  new or  newly act iva~ed 'facilities,  it is the responsibility of the 
developer to perform the studies and provide recanendations for a mfnimum 
flow. The Department will review such studies to  assure that f ish food 
producing areas are not adversely impacted, fish spawning areas are pro- 
tected, sufficient water i s  released to assure attraction of and transportation 
for anadronous species. Flow release requirements may also be geared t o  
prevent compaction and sedimentation in gravels and t o  assure proper water 
temperatures. for resident or anadromous species. Minimum flow determf nations 
would be required a t  each s i t e  and flows will typically increase a t  each 
s i t e  in relation t o  accretions and, intreased drainage area. Standard 
wetted perimeter/water depth cross-section .analyses for important f ish 

.' habitats w i l l  be required. 

Impoundment Level Control 

Fluctuations of reservair levels will naturally depend upon what uses are 
to be made and what reuurces need to be protected in the impoundment 
and downstream. Generally speaking, i f  recreation i s  a major use, as  l i t t l e  
fluctuation as possible during the sumner period t s  desired. Consideration 



Dr. Howard A. Tanner, Director 
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River and Impoundment Bank Management . What are the DNR concerns regarding bank s tab i l i za t ion? . Recreational Uses and Public Access 

. Responsi b i l  i t i e s  f o r  accomnodating canoe t r a f f i c  and portage 
provisions. 
. Requirments f o r  publ ic access and l i a M l i t i e s  f o r  publ lc use 

o f  impoundments. 
. .Any potent ia l  problems regarding futureiwse df  BoarJmaa River 

System? 
Water Qua1 l t y  

. What are ONR requirements regarding i n i t i a l  and per iodic s i l t  
removal from impoundments? 
. What are standards involv ing water qual i ty? 

Dam Safety and Security a t  the Hydroelectric Plants 
. What state pub1 l c  acts and regulations involve dam safety and 

security? 

. What agencies are responsible f o r  enforcment? 
Construction Permlts and Licens'inp 

. Uhat specif ic construction permits o r  approvals are needed f o r  
a project  o f  t h i s  nature? 
. I s  DNR involved i n  1 icensing o f  hydroelectric dams? 

Environmental 

. W i l l  an environmental impact statement be required and a t  wha.t 
stage? 

. Are there any c r i t i c a l  environmental issues the DNR fee ls  should 
be addressed a t  t h i s  point? 
Your imput regarding environmental issues i n  areas inadvertantly 

omitted from the above l i s t  i s  hereby sol ic i ted.  
1% i s  understocd that  your s ta f f  w i l l  review and respond t o  the above 

question; a t  a seminar type meeting t o  be arranged by your o f f i ce .  
Convening such a meeting a t  the e a r l i e s t  p0SSib l~  date would be great ly  
appreciated since the time franre o f  our study recuires cwnpletion o f  t h i s  . 
study task by the middle o f  November, 1978. 

FnctLlTlEs LocKUoN MAPI A Q 



will have t o  be glven t o  the impact of fluctuations on spawning of resident 
f ish spec'es within the impoundment. The degree of vari'ation acceptable 
i s  s i t e  speci f ic .  e.g., in a steep sided reservoir a grea t  deal more change 
in elevatton would be tolerated compared-with one which was gradually sloped. 
Obviously so i l  types are  important too,  1.e.. will f luctuations cause bank 
erosion acd/or slumping? 

With respect t o  peaking operations, they are  in general inimical to  f i sher ies  
interests both as  to  protection of the f i sh  and ut i l iza t ion  by anqlers. 
That i s  not t o  say tha t  no mode of peaking operation (with pr~per-minimum 
flows) i s o s s i b l e .  

Fish and Wildlife 

Attached i s  a copy of d ra f t  Department policy regarding f i sh  passage require- 
ments. If water development i s  to  be practiced bn a basin-wide or "river 
system approach" we could hardly do otherwise with respect t o  the Boardman 
River's f ishery resources; therefore,  we do not envision waivers of f i sh  
passage requirements a t  any structures involved in the  study area. 

Turbine mortality has not,  t o  our knowledge, been a problem a t  existing 
hydropower s i t e s ;  tha t  may be because such losses are  not readily apparent, 
however, acd the subject needs evaluation. Studies t o  assess the potential 
loss of emigrant f i s h  would probably be required a t  any new hydropower 
f ac i l i t y .  

Fish species present in the Bcardman include: 

Brown Trout 
Brook Trout 
Rainbow Trout 
Coho Salmon 
Northern Pike 
Yellow Perch 
Smal lmouth Bass 
Largemouth Bass 
Rock Bass 
White Sucker 
Sculpins 

Johnny Darter 
Longnose Dace 
Blacknose Dace 
Common Shiner 
Bluntnose Minnow 
Mimic Shiner 
Central Mudminnow . 
Creek Chub 
Banded Kill i f  ish 
Iowa Darter 
Walleye 

This l i s t  i s  not exhaustive, but comes from f ish  sampling collections con- 
ducted by department personnel. There are  no threatened w endangered 
f i sh  species l i s t e d ,  but lake sturgeon undoubtedly used th river  fo r  
spawning pr ior  t o  dam construction. 

Retrofit t ing hydropower dams will  in general have an adverse impact on 
current sport  f ishing. This i s  part icularly true on a cold water r i ve r  
l ike  the Boa-dman. 

River and Impoundment Ban< Manaqement 

impoundment fluctuations and ef fec ts  on shore1 ine were mentioned ea r l i e r .  

Fluctuations in the strean on an hourly or daily basis will  have an adverse 
impact on the s t ab i l i t y  of r i ve r  banks. This i s  in part  due t o  the type o f  
soi ls  involved and also in part  t o  the flooding and dessication of them. 
Water releases or power generation a re  s igni f icant ly  d i f ferent  from natural 
stream variations due t o  rnow melt and ra infa l l .  

Finally, one adverse impact on the r iver  has not prevtously been addressed. 
If hydropower generation c f . t hese  old dams i s  re-instated,  our a b i l i t y  t o  
recover the free-flowing stream fades in to  the f a r  d is tant  f u t u r e . '  

JAS:TRD: bjw 
Attachment 
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dcpnrtnlcrrt of n a t u r a l  r e s o u r c e s  
- 
s u b j e c t  FISH PASSAGE AT DAMS AND OTHER MIW-MADE OBSTRUCTlOllS 

reamble: 

c t  123. P u b l i c  Acts o f  1929. confers t h e  a u t h o r i t y  and dut? upon the  Natu ra l  

csources Commission t o  p rov ide  f o r  t h e  e r e c t i o n  and maintenance o f  means f o r  

he f r e e  passage o f  f i s h  through and over dams e rec ted  across r i v e r s ,  streams 

r creeks, and t o  p r o h i b i t  o b s t r u c t i o n  o f  r i v e r s ,  s t r e a m  and,creeks such as t o  

r e v e n t  t h e  f r e e  passage o f  f i s h  up and doxnstream. 

eneral  Po l  i c l :  

i s h  passage w i l l  be requ i red  t o  be p rov ided  a t  a l l  dems an.J o t h e r  obs t ruc t ion ;  

o f i s h  moveynent unless i t  I s  d e t e n l n e d  by the  Deparbnent t h a t  long-range 

i s h e r i e s  mandgement programs w i l l  o r  may b e  adversely  a f f e z t e d  i f  such passag: 

r o v i s i o n s  a r e  exerc ised.  I f  such de te rmina t ion  t s  made, a waiver o f  t h i s  

equirement mqy be authorized. 

i n c e  even long-range management programs a r e  s u b j e c t  ' t c  chmge, and s i n c e  t h e  

a p a t i i l i t y  f o r  passage prov ides management f l e x i b i l i t y . , w a i v e r s  o f  passage 

equirements s h a l l  be  reviewed and approved by the  Conmission; 

roccdurc Co. 

.. .. -- .... ... _ _ _  .. . . . . . ..... .. . 



PASSAGE 07 FISX O M X  D>YS 
Act 123, P.A. o f  1929 

LY ACT ST c o n f e r  power and a u t h o r i t y  upon t h e  conszrvaaion c o w i s s i o n  t o  
provide f o r  t h e  e r e c t i o n  and a i n t e n o n c e  of p rope r  c e x s  f o r  t h e  f r e e  
passage o f  f i s h  Chrol~zh and ovc r  d a z s  now i n  e x i s t e n c e  o r  which s h a l l  here-  
a f t e r  be  e r e c t e d  ;cross r i v e r s ,  s t r c a n s  o r  cree!cs. znd t o  p r o h i b i t  :he 
o b s t r u c t i o n  of r i v c r s ,  s t r e m s  and creek: i n  such manner a s  t o  prevent  
t h e  Eree passage of f i s h  u? and down; and t o  r e p e a l  Act No. 295 o f  t h e .  
Pub l i c  k t s  of 1909, a s  =ended by Act No. 26 o f  t h e  P ~ b l i c  Acts  o f  1921. 

The People  o f  t h e  S t t t e  o f  Kichigon er.act: 

307.1 F ree  passage of f i s h ,  r u l e s ;  f i s h  i adde r s .  

Sec. 1. It i s  hcrcby x d e  t h e  d u t y  o f  :kc cor.serv:tion co=nissior. t o  . 
p r e s c r i b e  ~ e a n s  end :o l z y  dcvn r u i e s  z:< ~25 i l cc l37 . c '  t o  zdr.Lc o f  t h e  f r a z  
passazc  and un in : e r r~pred  p e c s z ~ ~  o f  f i s h  ovc r  o r  t5roczh das now i n  
e x i s t e n c e  o r  which s h a l l  ' ne rez f t z r  be  c r = r r a d  ove r  r i v e r s ,  s t r e a s  o r  
c r ccks :  Provided,  That ;he di recto:  o f  c o ~ s e r v a t i o n  is  au tho r i zed  t o  
abro;ate t h e  p rov i s ioas  o f  t h i s  a c t  r e q u i r i n g  :he e r e c t i o n  o f  f i s h  l zddc r s  
whenever, i n  :he opinio-  of t h e  ~ o ~ ~ i s s l o n c r ,  t h e  :?eS:hr o f  t h e  .?m o r  t k e  
cond i t i on  o f  c t c  r i v e r  o r  s t r e m  nckes :t.c i r . ~ t ~ ? l : t i ~ ~  o f  such l adde r s  
i n p r a c t i c c b l e  o r  u n n e c e s s x y .  

307.2 I n s p e c t o r  o f  d a i s ;  2ti:icz; p l an ,  c o n r c n t s ,  c o p i a .  

Scc. 2. The d i r e c t o r  02 conse rva t ion  i s  L e r a b ' r ~ d =  inspector o f  dons 
a c r o s s  r - v - r s ,  sc:ex.; zzd c redc r  of t 'n iz  s:aic 2r.d i: shz:i be h i s  duty  t o  
p reps re  a d r s f c  o f  a  ",r.crol p l - a  t h r t  w i i l ,  i n  h i s  ~ r , ~ i o : ,  b e s t  p c r n i t  o f  
t h e  f r c c  passcge of l z rgo  2nd sn:ll f i s h  u? snd Covn a  s : rem a t  t h e  dan. 
Each such p l z n  s h a l l  s c t  f o r t h  s ~ c h  d e t e i l s  end s p e c i f i z a t i o n s  i n  r e s p e c t  

. 

t o  n s r c r ~ a l  and cor .s t rxct tor .  znd concec t ioz  w i t h  t h e  don a s  ! r i l l  enab le  t h e  
owner of such d m  t o  p r o ~ c r l y  c c n s i r u c t  2nd p l a c e  t h e  E a n s  2csi;nated and 
i: s t - a l l  be t h e  du ty  of t he  dircc:or o f  conso rvs t ion  t o  f u r n i s h  a  copy of 
such p l ans  and s p e c i f i c a t i o n s  :o e sch  c v a c r  o r  occupant o f  a  d ~ n ,  on reciuesc. 

. 307.3. S rne ;  cosp l innce  wi:h orCer ,  t i s e .  

Sec. 5 .  Any person,  f i m  o r  corpor::lon o!.mi?; o r  .zsing any d r ~  now 
e x i s t i n o ,  sr which j a y  her=-:re: be  :o-strucced ~ c r o s r ,  .eny r i v x ,  s c r e a ~  o r  
c r eck  i n  ::-.is s t ~ t c ,  whon ordered t o  Lo so  by.::le d i r c c r o r  of conse rvz t ion ,  
s h a l l ,  w i t h i n  50 days c f c e r  t i e  i scuance 05  s a i d  czce:, e r c c c  and n e i z c a i n  
ir. g o ~ d  r e p a i r  s c f f i c i ca :  a d  per-acen: a c a c s  t o  :a:2ic c.1 t h e  f r e c  and 
c n i z : c r r ~ p t c d  passege o: f i s h  ove r  o r  through suck dan. Such rr.ca-s pro- 
v i d i n g  i o r  t h c  f r e e  p x s ' a ~ c  o f  f i s h  s h o l i  bc of such k i n i  2nd s h a l l  be 
p l aced  i n  such nonner c s  s h a l l  be p re sc r ibed  by t:ie l i r c c t o r . o f  conservat ion.  

367.4. F rosecu t ions ;  nar.Cixxs 

Sec.  4. I t  shz!l bd t::e dc:y of :kc d i r e c t o r  o f  coasc rvn t ion  t o  
prosecute: i n  t h e  nix?  of :he ?:a;:- of  t'c.c s:=tc i n  a l l  c a s e s  wbcre t h e  
- ..ovisiar.s - of  t h i s  a c t  z r c  not  co-s l icd  wi:h and i t  s h a l l  bc :he d u t y  of 

t h e  p rosecu t ing  a t t o r n e y  d t h e  county i n  which a p rosecu t ion  is  ccc-r=nced 
u n d e r t h i s  a c t  t o  a i d  i n  =id  prosecur ion when r eques t ed  t o  do s o  by the  
d i r c c t o r  of conse rva t ion  ar any o f  h i s  d e p u t i e s  o r  such o f f i c e r  o i d e p a r t -  
ment a s  s h a l l  accede t o  th? powers 2nd d u t i e s  o f  t h i s  o f f i c e :  Provided,  
Tha t  t h e  a t t o r n e y  g e n e r a l  nay i n s t i t u t e  nzndamus proceedings  i n  t h e  c i r c u i t  
c o u r t  f o r  I n z h m  county to conpel  any person.  f i r m  o r  c o r p o r a t i o n  t o  
comply wi tn  t h e  p r o v i s i o n s  o f  :his acc .  

307.5. V i o l a t i o n s  o f  a c t .  

Sec. 5 .  I f  any person;, f i r m  o r  co rpora t ion  cor.ing, u s i c g  o r  employing 
t h e  use  of any d m  aczoss  ;ny of t h e  r i v e r s ,  s t r e ~ ~ s  o r  c r eeks  of t h i s  s t a t e  
s h a l l  r e f u s e  o r  f a i l  t o  e z c :  an2 mainta in  i n  ?i-ogor r o ? o i r  t h e  n a a x  o r  

' equipment, when ordered by  t h e  d i r c c t c r  o f  conserva:ion s o  t o  do, such 
pcrson,  f i r m  o r  cor ;or~: io> s h a l l  be dcc=ed g u i l t y  o f  a v i o l a t i o n  o f  :ke 
provis ' ions  o f  t h i s  a c t  and every ps r i cd  of 50 dzys  daz ing  which any g l r s o n ,  
f i r m  o r  corpora:ion owning o r  u s ing  a  d m  s h a l l  f;LI :o e r c c c  o r  r a i n t o i n  
i n  proper  r e p a i r  such :lean; f o r  t h e  f r e e  passaze  o f  f i s h  o r  equipsent  s h a l l  
r ende r  such pcrson o r  c o r ? ~ r a t i o n  gui1:y o f  a  d i s t i n c :  r-d s e p a r c t e  o f f e n s e  
o f  t h e  p rov i s ions  o f  t h i s  zc t .  

307.6. Cocsrruct ion by d i ~ e c t o r ;  expcnscs,  pa^-eci; t o s  assess-ent .  

Sec. 6. I n  c a s e  t h o  owner o r  u se r  o f  zzy i s n  s k l l  r z f c c e  o r  f a i l  t o  
consc ruc t  cnd n a i n i a i n  t h e  means o r  e+i?xent  ?or  :?.a i r e o  pzss2;e of f i s h  
when ordered by t h e  dirzc:or of cc2se:vr:ion s o  :o 20,  s z l d  d i r e c t o r  nsy 
cause  t h e  saxe t o  be const:uctcd ovor o r  t t i-ouah s a i l  d;:2 c c  such p l ace  i n  t h e  
dam a s  w i l l  c a s e  i e a s t  i n - c r y  t o  :he wa te r  power, 2nd c+.e expense of t h e  
c o n s t r u c t i o n  of such Deans f o r  t h e  f r c c  psssage o f  f i s h  s h a l l  be by h i n  . 
c e r t i f i e d  :o t h e  board o f  zcpe rv i so r s  05 t h e  coc'ty i r .  ~r?.ich such d m  is  
locaced znd such expense s k l l  be a u d l c e 2 . b ~  t h e  board of supe rv i so r s  and - 
s h a l l  be pa id  i r o n  the  g e n f r a l  fund of s a i d  county.  Tho boa:d of s u p c r v r s a r s  
o f  any county,  upon auditi:.g aad a l lowing such e - g n s e .  s k a i l ,  by reso:ution 
o r d e r  t h e  su?crvisoi- o f  tt.a tc .~r .shi?  o r  k~ord  ii l  which s n i d  d3n i s  si:us;ed 
t o  sp rczd  :h: anour.: o f  su!h e>:?cnse u?on t h e  ns scs snen t  ro.11 of suck 
townshis  o r  va rd  a s  a  t r x  i g e i c s t  t h e  pro?or ty  t o  which s o i d  <an i s  z:?ur- 
t e n a n t  27.3 agoins: :he o m z r s  of such .:o?rrty f a  be co;lectcj.  i 3  t h e  s z e  
manner a s  or:-.sr t c r ~ n s h i p  t c ~ e s  zzd paIc  ov2r  t o  t k c  coun:y t r e e s u r e r  o r  
r e tu rned  e s  C ~ l i n q s c n t  i c  :cco:dznce wi th  lsw. 

307.7. ?asszga 35 f i s h  :hrough an2 ovcr d s n s ;  unlc;:?cl :??aroius i n  r i v e r s ,  
s t r e ~ i s  o r  crce!cs; t u i i o r i t y  s f  d i r e c t o r  o f  cozscrva:ion. b 

-. Sec. 7. It s h a l l  52  urizr,rful f o r  cny person,  :rr. o r  csrpore:ion t o  
o b s t r u c t  t h e  c>.anncl o r  c o c r s e  o f  zny ~ i v e r ,  s t r e e n  c_ c.:~;:: i n  :;-.is s t a t e  
by p i z c i c g  o r  causin; t o  bc ? icced :berein ;r.y n e t ,  w i ro  ci.:?c- o r  ony 
o t h e r  c i ? e r s t u s  o r  ;?zteriaB of any !cir.d trhz:avcr, vhic t .  ;:<I1 :en2 t o  pre- 
vent t h e  f r e c  ?asszge of f i s h  c~ sr.2 Ccva such r i v o r ,  s:rocn o r  croci<, 
except  z s  zc tho r i zcd  by is;, ;n, c:y person o r  c o r ? o r a t i o n  s o  of icndiz ;  
s h s i l  be d x n c d  gull;y o f  c vioi;:i;:. of t t c  p r o v i s i o n s  o f  t h i s  LC:: 

?rovldeG, :ha: :he 2 i z c c t o r  of co-i-:verion s a y ,  w!cn doezed :o ba i n  ::.e 
-.. < - b l i c  i n r e r e s t ,  a u t h o r i z e  z h e  piz=ln;  of s : r~c - s  i n  aay r i v e r ,  s:r~:x:crcck 

c r  ia :kc i n l e t  o r  ou:lcr & acy e k e .  



STATE OF MICHIGAN 
DAM COXSTRUCTION APPROVAL ACT 

Act KO. 164, Public  Acts o f  1963 
a s  amended by 

Act No. 68, Public  Acts o f  1970 
and 

Act No. 204. Public  Acts o f  1971 

An a c t  t o  requ i re  approval o f  the  department of n a t ~ r a l  rzsources b e f o ~ e  e rec t ion  of 
dams; t o  provide fees  f o r  g ran t ing  approval; and t o  provide a  ? m a l t y  f o r  f a i l u r e  t o  comply 
with t h e  provisions o f  t h i s  a c t  and the  r u l e s  adopted thsreundsr .  

The People of  t h e  S t a t e  o f  M i c h i ~ m  e n ~ c t :  

Sec. 1 .  No person s h a l l  cons t ruc t  o r  pcrmit constriction of any dam on land owned by 
him impounding more than 5 acres  o r  with a  hcad o f  5 o r  more f ? e t  without f i r s t  obtaining 
a  permit  approving the  p lans  f o r  such cons t ruc t ion  from :he de7artment o f  na tu ra l  resources.  
except  t h a t  ponds impounding l e s s  than 5 sur face  a c r e s  OF water with a  con t r ibu t ing  drainage 
a r e a  of  l e s s  than 1 square mile, designed and cons t ruc ted  under t h e  provisions of  federa l  
o r  s t a t e  s o i l  conservat ion programs s h a l l  not r e q u i r e  a  ? e m i t  o r  inspect ion fee .  

Sec. 2. (1) The department s h a l l  requi.re t h e  submission o f . d e t a i l e d  plans prepared 
by a  r e g i s t e r e d  professional  engineer ,  t h e  proper  c l e a r i n g  of  :he land t o  be flooded and 
p rov i s ions  f o r  an adequate water supply and water depths before issuing a  permit approving 
cons t ruc t ion  of a  dam. The department may inspec t  t h e  d m  during construct ion and a f t e r  
completion, and may inspec t  a  dam constructed o r  enlarged aft?: the  e f f e c t i v e , d a t e  of  t h e  
1969 amcndatory a c t  a t  any time and requ i re  t h e  owner e i z h e r  t o  make the  necessary r e p a i r s  
o r  t o  remove t h e  dam i f  t h e  pub l ic  s a f e t y  i s  endangered.- 

(2) Any person making app l ica t ion  f o r  a  permit  s h a l l  pay t o  the  department t h e  
fol lowing fees :  No f e e  f o r  dams with a  head, ' less  than 5 f e e t ;  $200.50 f o r  2 dam with a  
head o f  5 f e e t  but l e s s  than 8 f e e t  i n  he igh t ;  $400.00 f o r  a  dam with a  hea2 of 8 f c e t  
but l e s s  than 20 f c e t  i n  he igh t ;  and $600.00 f o r  a  dam wlth a  head of 20 f e e t  o r  more i n  
h e i g h t .  The fecs  s h a l l  be deposi ted t o  the c r e d i t  of  t h e  f i sh  and game pro tec t ion  fund 
t o  de f ray  the  cos t  of  reviewing plans and s p e c i f i c a t i o n s  and f r e l d  inspect ions during and 
a f t e r  cons t ruc t ion .  "Head of a  dam" means t h e  d i f f e r e n c e  i n  nearest  1/20 foot  between 
pond hcad waters and downstream t a i l  watcr. 

(3) The d i r e c t o r  o f  t h e  department of n a t u r a l  resources nay requ i re  tt .at a  dam with 
a  hcad o f  10 f e e t  o r  more s h a l l  be equipped with an u n d e ~ s p i l l  device t h a t  w i l l  d ischarge 
watcr  from t h e  lake bottom. 

( 4 )  A pcrmit s h a l l  be required f o r  r e p a i r  o r  r ccons t ruc i ion  where t h e  previously 
e x i s t i n g  dam f a i l e d  f o r  whatever reason. 

( 5 )  A delay of 1 year  o r  more i n  commencing cons t ruc t ion  a f t e r  issuance of  a  permit 
s h a l l  r e q u i r e  app l ica t ion  f o r  formal extension of the  permit. 
Q 

. Sec. Za. P r io r  t o  60 days following cons t ruc t ion  0 5  any impoundment created by a  
dam au thor ized  by t h i s  a c t  with a  head of  5 f e e t  o r  over ,  o r  inpounding 5 o r  more ac res ,  
t h e  pc rmi t t ec ,  sub jec t  t o  t h e  provisions of Act No. 146, of  the  Public Acts o f  1961, a s  
amcndcd, being scc t ions  181.61 t o  281.86 of  t h e  Compiled Laws of 1948, s h a l l  p e t i t i o n  t h e  
county board of s u p c n i s o r s  f o r  a  court-establ ished l ake  l eve l  and cstabl ishncnt  of a  
s p e c i a l  asscssmcnt d i s t r i c t  f o r  fu tu re  naintcnancc o f  the  lake l cve l .  The permit tee s h a l l  
record t h e  court  order  es tab l i sh ing  the lake l e v e l  with t h e  r e g i s t e r  of  deeds, and advise 
t h e  department of  na tu ra l  resources i n  h ~ i t i n g  of  such compliance. 

Sec. 2b. A permit may be i s susd  i f ,  i n  :7e opinion of  t h e  d i r e c t o r  of  t h e  department 
of na tuza l  r e s m r c e s ,  t h e  presence >f an bpou~dment  wi : l  not  have a  s i g n l f i c m t  adverse 
e f f e c t  on f i s h ,  w i l d l i f e  o r  r e c r e a t i o n a l  W ~ U C S  i n  t h e  watershed o r  i n f r i n g e  on t h e  pub l ic  
r i g h t s  i n  the  waters of  t h e  s t a t e .  

See. 2 c  '?hen, i n  t h e  opinion of  t h e  department, a  h a z ~ r d o u s  condit ion may e x i s t  i n  
the  s t r u c t u r z  oC an e x i s t i n g  dam. t h e  departmmt may r e q u i r e  the  owner of the  dam t o  
submit a r e p x t  prepared by a  r e g i s ~ e r e d  profe;sional engineer t o  t h e  department on t h e  
condit ion of the dam. The repor r  s h a l l  include s tatements  as  t o  whether leakage i s  p resen t ,  
whether thcr: a r e  any s igns  of  d i s i n t e g r a t i o n  o r  erosion of  t h e  mate r ia l  of t h e  dam o r  t h e  
abutments o r  the foundation, and s h a l l  a l s ~  include s tatemenrs  of any o ther  changes i n  the  
condit ion o f  the dam t h a t  r e l a t e  t o  i t s  s a f e t y .  After  an inspec t ion ,  t h e  department may 
requ i re  the  owner t o  make necessary r e p a i r s  o r  t o  remove t h e  dam i f  t h e  pub l ic  s a f e t y  i s  
endangered. 

Sec. 3 .  The department o f  n a t v r a l  resources is a c t t o r i w d  t o  promulgate r u l e s  i n  
accordance w ~ t h  t h e  provisions o f  Act No. 38 c l  t h e  P u t l i c  Acts of  1943 a s  ancnded. being 
s e c t i o n s  24.q1 to 24.80 of  the  Compiled Lavs c f  1948, and sub jec t  t o  Act KO. 197 of  the  
Public  Acts mf 1952, as  amended, being sec:ior$ 24.101 t c  24.110 of the  Compiled Laws of  
1948, govern-ng s tandards and methocs of c ~ n s t r u c t i o n  and mate r ia l s  used so as  t o  insure  
the  s t ruc t s l ra l  soundness of any cam. The department may cancel any p e w i t  issued by i t  
upon f a i l u r e  of  zhe p e r n i t t e e  t o  corrply wi:h i t s  coilditions o r  with the  approved plan o f  
construct ion.  

Sec. 4 .  Nothing contained i n  t h i s  ac: s k l l  abri6ge t h e  r i g h t s  o f  the  boards o f  
supervisors  c.f t i e  several  counties  t o  app:ove the  c o n s t r u c t i ~ n  of any dam as  i s  provided 
i n  Act No. 156 c,h the Public Acts of 1951, as  mended, bcing sec t ions  46.21 and 46.22 o f  
t h e  Compiled Lavs of 1938, and i n  A c t  No. 146 z f  the Public Acts of 1961, a s  mended, 
being s e c t i o n s  i31.61 and 281.66 o f t h e  Corrpilsd Lavs of 1948. o r  under such o t h e r  
r e s t r i c t i o n s  a s  my board of  superv i sors  m&y lawfully impose. 

Sec. 5. An:z person who cc .ns t rmts ,  o r  pennits  t o  3 e  constructed upon h i s  land,  a  
dam without f i rs :  obtaining a  p e n n i t  a s  p r o v i d d  i n  t h i s  a c t ,  o r  v i o l a t e s  any provision 
of  t h i s  a c t  ca lawful m l e  adcpted tkereunrler. i s  g u i l t y  o f  a  misdemeanor. 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION 
R E C E I V E D  

October 18, 1978 

TO: . Dale Granger, Water Management Division 
OCT 1 8 1978 

FROM: Robert Basch. Biology section 
WATER MANAGEMENT 

SUBJECT: Feasibility Study: Re: Reactivating Five Dams on Boardman 
Kivez 

This is in response to questions regarding vater quality impacts raised 
in the October 3 ,  1918, request from Mr. Donald Emery concerning the 
subject proposal.. He requested information relative to: 

1. KDNR requirements regarding initial and periodic silt removal from 
the impoundments. 

2. Water quality standards. 

With regard to point. 1, ve vould have to knov more specific information 
regarding the project before definitive answers could be given. We 
can, hove.~er, suggest areas of concern and approaches ve vould use to 
protect t:he resource. For example, ve vould request an analysis of 
the sedim?nts in each impoundment prior to any dredging operation to 
deternine pollution potential. In this analysis ve vould, as a minimum, 
require that the EPA polluted dredge spoil criteria be analyzed for. 

Depending on the method of silt removal and subsequent handling of the 
spoils, vr could impose additional measures andlor request other information. 
If the silt is removed mechanically, ve vould need to know more specific 
informati~n such as the volume of silt, the method of dredging, river 
flovs and vhen dredging vould be done so that ve could evaluate the 
probable impact of this operation. If the silt vere reeoved hydraulically, 
a setrling basin vould likely be needed and ve could issue an NPDES 
permit or an order to assure that the overtlov from the basin did not 
adversely affect the river. In such a permit or order. we could limit 
suspended solids, biological oxygen demand andlor other appropriate 
parameters. The control measures and permit limits vould assure that 
the dredging aspect of the project complies vith the Michigan Water 
Quality Standards (wQS). 

In regard to point 2 (WQS) the dams vould have to protect the river 
for total body contact recreation and coldvater .fish (trout). The 
impoundments, hovever, vould have to be protected for vrrmvater fish 
such as tass, pike, walleye and panfish. The specific h'QS vhich vould 
be of imediate concern are temperature .and dissolved oxygen. Specifically, 
the temperature limits applicable dovnstream of the dam in the river. 
and upstream in the impoundments are prescribed in Rule 75 and 74. 
respectively, (attached) vith dissolved oxygen limits given in Rules 
6 5  and 66 (also attached). Since dams have not been treated as industries 
have in the past, it vould be unlikely they vould be given a mixing 
zone, and thus the WQS should apply at the base of the dnm. 

D. Granger -2- . October 18, 1978 

We have other concerns in regard to this project as follows: 

1. If the dams/hydrogenrrators have discharges such as sump vater, 
bearing cooling vater, floor drains or any other lov volume vastes. 
they could be requirzd to have an NPDES permit limiting these 
vas tea. 

_-- 
2. Since the City of Treverse City discharges municipal waste to the 

Boardmsn River, ve muld require a minimum-flov at all times to 
assure that the munizipal waste assimilation does not cause dovnstream 
vater quality problens. 

In summary, our Division has various concerns as outlined above. These 
' damalhydrogenerators vere operated in the past and a brovn trout fishery 

was maintained in the r i e r  and the impoundments had good varmvater 
fisheries. It ia therefae unlikely that reactivating these dams vill 
significantly alter the existing vater quality of this river. Of course, 
the management plans'of fisheries Division vill dictate the required 
vater quality vhich the project vill have to provide for. In closing, - 
I vould like to repeat my request for a detailed discussion on the ' 

. amount of electricity to be generated in this project so that the Department, 
if the project goes beyond the feasibility stage, can balance the increased 
electric generating capaaty against the value of the lost resources. . 
I suspect that these dama will not generate a great deal of electricity. 

' If you need any clarificcction or further information, please feel free 
to contact me. 



prc.ntul(::~~c:,l pilr.ruanL l o  s c c t i o t l  It112 of t'hc p u 1 d . j ~  Ilcirlll~ s r r v f c c  a c t ,  
a s  n'lstc~~dcd Ly L I I C  s a f c  d r i n k l n g  v n t c r  a c t .  P.L. 53-523. , 

R 323.1058. Hadioact ivc sul*st  anccs.  
1:ulc SO. TIIC . con t ro l  and r c g u l a r i o n  of r a d i o n c t i v c  subst?.nccs d i s c l ~ a r g c o  

i n t o  c l ~ c  v z t c r s  of thc  s t a t c  s l ~ a l l  bc pursuant  t o  thc c r l t c r i a ,  s t an t ln rds ,  
o r  rcquirclncntr. p r s sc r ibcd  by tllc U.S. nuc lca r  r c ~ u l a t o r y  commission, 1.0 C.F.R. 
520.1 c t  scq. and by thc  U.S. cnv i ronn~cnta l  p r o t e c t i o n  agency, 40 C.F.R. 
51.41.1 c: scq. 

R  323.1060. Plant  nutrients. 
. . Rulc 6G. : :utr ic ;~~ts  o r i g i n a t i n g  from controllable sourccs  s h a l l  bc l i m i t e d  t o  
t h c  cxccnt ncccssary t o  p reven t  s t i m u l a t i o n  of  growths of a q u a t i c  r o o t c d ,  
ot tacl lcd,  and f l o a t i n g  p l a n t s ,  f u n g i ,  o r  b s c t c r i a  which a r c ,  o r  may bccome, 
i n j u r i o u s  to  t l ~ c  designated u s c s  of t h e  v a z e r s  of  t h c  s t a t e .  Phospl~orus vh ich  
i s ,  o r  may rcad i ly  bccoine, a v a i l a b l e  a s  a  p l a n t  n u t r i e n t  s h a l l  be  controlled 
from po in t , source  discharges by the a p p l i c a t i o n  o f  methods u c i l i z i ~ ~ e  b e s t  
p r a c t i c a b l e  wastc t reatment  tcchnology f o r  c o n t r o l  of t o t a l  phosphorus, v i t h  
t l ~ c  goal  of achieving a  monthly average e f f l u e n t  concen t ra t ion  of 1 mi l l ig ram 
per  l i t c r  a s  P. 

R 323.1062. Feca l  col i form. 
Rule 62. (1) Waters of  t h e  s t a t e  p ro tec ted  f o r  t o t a l  body con tac t  r e c r e a t i o n  

shal l .  contain not morc than  200 f c c a l  c o l i f s r m  p c r  100 m i l l i l i t c r s ;  h igh  
r i s k  a r e a s  adjacent  t o ,  o r  downstream from, urban a r e a s  identified by t11c 
commission s h a l l  con ta in  not  more than 1 ,000  f e c a l  col i torrn per  100 m i l l i l i t e r s .  
Thcsc conccntrat.ions m;y be cxcceded i f  duc t o  u n c o n t r c l l a b l e  nort-point sources .  

(2) Con~plinnce rsith the  f e c a l  co l i fo rm s t a n d a r d s  prescr ibed by s u b r u l e  (1) 
c h a l l  be dcternined on thc b a s i s  o f  t h e  g e o n c t r i c  averapt? of any s c r i c s  of  
5  o r  more consccut ivc s a n p l c s  takcn over  not-morc than a 30-day pcr iod .  

Dissolved oxygen i n  Grcat  Lakes,- connect ing watcrs ,  and i n l a n d  
e t r e m s .  

Rulc 64. (1) A minimum o f  7 mil l igrams por  l i t c r  o f 'd i s so lvcd  oxygcn s h a l l  be 
maintained i n  a l l  Crcat  Lakes and connect ing w a t e r s  and inland s trcams d e s i g n a t e d  
by t h c  r u l e s  t o  be p ro tcc tcd  f o r  coldwater  f i s h .  I n  a l l  o t h c r  wa te r s ,  5  
m i l l i g r a ~ s  per l i t c r  of d i s s o l v e d  oxygen s h a l l  bc maintaincd a s  a  n~inimum. 

( 2 )  The commission m;y g r a n t  a  va r iance  i n  accordancc with r u l e  90. Such 
var iance  s l ia l l  no t  pcrmit d i s so lvcd  oxygcn l c v e l s  l e s s  than  6  milli.p.romr. p e r  
l i t c r  f o r  coldwatcr s t reams and 4  mi l l ig rams  p c r  l i t e r  f a r  warmwarcr s t r c u n s .  

R 323.1065. Dissolved oxygcn i n  in land  l i k e s .  
Rulc 65. (1) The fo l lowing  s tandards  f o r  i i s s o l v c d  oxygcn s h a l l  app ly  t o  

inland l akcs  capahlc of s u p p o r t i n g  coldwatcr  f i s h :  

(a) In  wnrmvter  in land  l a k c s  v i t h  l i t t l c  v a t c r  exrhangc, which o re  capab lc  
of sus ta in ing  a co1.d s t  rntunl o f  well-oxy gcnated v a t c r  throughout the sununcr 
nbovc il I~yyolinu~ion with vc ry  l i t t l c  oxygcn, a  minio~um of 7 mil l igrams pcc l i t c r  
of  dissolved oxygen s h a l l  bc main ta i r~ed  t l ~ r o u g l ~ o n t  thc cpilimnion and t h e  
uypcr 113 01 thc t h c r ~ ~ t o c l i n c  d u r i n g  t h e  e n t i r e  summer s tagna t ion  pcriod.  A t  a l l  
o thc r  t i n ~ c s ,  the d i s so lvcd  oxyecn conccn t ra t i cn  s h a l l  be maintaillcd a t  n a t u r a l  
l c v c l s .  

(b) I n  inland l akcs  capab1.c o f  s u s t a i n i n g  higlr oxygcn va lucs  througl~out  tlle 
l~ypoliomion during ycr iods  of  s t a g n a t i o n ,  d i s s3 lvcd  oxyecn concen t ra t ions  
Crcat0.r t l ~ a n  7  m i l l i g r a n ~ s  per  l i t c r  s l ~ a l l  bc  maintaincrl throughout tho e n t i r e  l akc .  

(F) l n  r.l~all,ob~, u n ? . r r ~ ~ l i f l ~ ~ l ,  c u l ~ l ~ ~ ~ ~ ~ c r  j111;111tl lak.cs, ~ll:;!:ol\~rd oxyl:t-r~ 
cor~cc!r~tr;~~i.on!; r.rcorcr f l ~ : ~ n  7  t ~ l l l l g r . ~ ~ ~ ~ s  por l i c c c  s11a11 be n ~ ; r l ~ i L a i ~ ~ c ~ l  
t l ~ r o u ~ h o u ~  ~ l l u  c11Lirc lakc.  

( 2 )  Thc luJ.1uwi11~: s t a ~ l d a r d s  :or di::solvcd oxycen s h a l l  apply t o  inland 
l akcs  capablc o l  suppor~ jn i :  ~ r a n ~ w ~ l t c r  f  ~ s I I .  

( a )  I n  wan~btater  1al:cs ~j C I I  :.j t t l c  vatc'.. C X C ~ : ~ I I ~ C ,  d l~s01 .ved  oxyficn 
conccnerat ion.~ grcaccr  than 5  m i l . l i g r m s  p c r  l ' j t r r  s h a l l  be maintaincd 
t l ~ r o u ~ n o u t  t l ~ c  cpilimnLon a l ~ d  the  upper l:3 of  C I I C  t h e ~ n ~ o c l i ~ ~ c  duri,nc tllc 
c c t i r c  su18~11cr s t agna t ion  pcriod.  A t  a l l  o t l l c r  t lnles ,  d i s so lvcd  oxyccn 
conccntrat ions s h a l l  bc n~a in t s incd  a t  n a t u r a l  l c v c l s .  

(11) Zn varcruater l akes  wi th  a high r a t c  cC water  cxchan ;~ ,  d i s so lvcd  o x y ~ c n  
conccn t ra t ions  g r e a t e r  char1 5  rn:ll.igrams per l i t c r  s h a l l  bc m.Ii.ntaincd t11roul;)~ou: 
the cpilj.mninr! and thc uppc;. 112 of t l ~ c  thcrmoclinc d u r i l ~ g  tile summer s tagna t ion  
pcriod. A t  a l l  o t h c r  t imes,  d i s so lved  oxyscn conccnera r ions  g r e n t c r  tl1a11 5 
mil l igrams pcr  l i t e r  s h a l l  bc maintained cxcep: 111 p rcas  vt.cre n a t u r a l  oxygcn 
depressions occur. [ R 323.1069. Matcr tempcraturc. . 

Rulc 1 9 .  (1) I n  e l l  v a t c r r  of t h e  s t a t c ,  t h e  point,s o f  tempcraturc 
mcasurenent normally s h a l l  be i n  zhc s u r f a c c  1 meccr; hovcvcr ,  wl~crc ru rbu l rncc ,  
s ink ing  plumes, discharge i n c r t i z  , o r  o t l l e r  phcnomcna u p s e t '  t h c  n a t u r a l  t l l a rn~a l  
d i s f r i b u t i o n  p a t t e r n s  of r c c e i v l c g  v a t c r s ,  tc~npcraturc.  mcnsurcments s h n l l  bc 
required t o  i d c n t i f y  thc s p c t j a l  c h a r a c c c r i s t i c s  of the  t h c r n ~ a l  p r o f i l e .  

( 2 )  Honchly naxinun tcmperaturcs  a r c  s t a n d a r d s  bascd.on t h e  n i n c t i e t l l  
p c r c e n t i l c  occurrcncc of n a t u r a l  a t c r  Kcmperatures, p l u s  t t - e  i n c r c a s e  a l lovcd  
a t  t h e  cdge of t h c  mixing zone whuh  is, i n  p a r t ,  Lascd on lang-term 
p h y s i o l o ~ i c a l  needs of f i s h .  Thcse s t a n d a r d s  msy bc cxcccdad l o r  p c r i o d s  
when n a t u r a l  watcr  tcmpcraturcs  cz.:ecd t : ~ e  n i n c t i e t h  p e r c m ~ L l r  occurrence. ' 
T c o p ~ r n t u r c  ~ ~ C K L . J S C S  during these p e r i o d s  may bc p e m i t t c d  by :I:c corr:nission, 
but I n  a l l  c a s c s  s h a l l  not  be g r c i t e r  than  t h e  n a t u r a l  v a t c r  t c ~ a l ~ c r a t u r c ,  p l u s  
the inc rcase  allowed a t  t h e  cdge o J  t l ~ c  mixing z x c .  

(31 Natural  d a i l y  and scasona l  t empera tu re  f l u c t u a t i o n s  of the  receiving 
v a t c r c  s h a l l  bc preserved. 

R 323.1070. Tcmpcrature of Crcat  h k c s  and connec t ine  v a t c r s .  
Rule 70. (I.) TI12 Grcat Lakes a n i  connec t ing  watcrs  s h a l l  not  r e c c i s c  n 

hcat  load which would warm L.he r c c e b i n k  wate r  a t  t h e  edge of the  mix i l~g  
zone morc than 3 Jcgrces Fahrenheit (1.7 d c g r e c s  C c n t i g r a d , ~ )  abovc t h e  c x i s t i n g  
n a t u r a l  wacer tc~flperaturc' .  

(2)  Thc e n t i r c  Kerrccn?r~ vatcrway incl.uding Porragc l a k c ,  1loul;llton county,  
s h a l l  be p ro tcc t sd  f o r  varm1.1atcr f i s h .  

(3) Thc Grcat Lakcs and c o n n e c t i x  v a z e r s  s h a l i  not  rcccLvc a  hca t  load v h i c l ~  
would warm t h e  rece iv ing  v a t c r  a t  t:?: cdgc of  t h e  mixing zollc t o  t e ln l~cra tu rcs  
i n  d c g ~ c c s  Fnhrcnhci t  (or  Ccntigrade) h ighcr  t h a n  thc  f o l l o v i ~ i p ,  monthly 
maxiu~un tcrrpcratures: 

(a) Lakc Elicl~igan, north of a  l i r e  due west  from t h e  c i t y  of Pcntv3tcr :  
J F N A H J J A S O N U  

Fa l~rcnhc i t  40 40 40 50 55 70  7 1  75 75 65 60 45 
C c n t i ~ r a d z  4.4 4.4 4.4 10.0 12.8 12 .1  23.9 23.9 23.0 18.3 15.6 7.7 

(b) Lake Elichigan, s ~ t h  of a l i n -  rluc wcst from the  c i t y  of l 'cntvater: 
J F n A M . J  J A s O ' ; N  D 

Fahrr.nIteit 45 45 45 55 60 7 0  80 8 0  80 6 5 ,  GO 50 
C c n t i ~ r a C c  7.7 7.7 7.7 12.8 .15.6 21.1 2C.7 26.7 26.7 18.2 15.6 1 0 . 0  



4 R 2 3 . 1 0 7 1 1 .  l'c.?~l,craturc. 111 i ~~~l tou~rd~~tc~r t .x .  
Hulc 74. (1) River alld sLrc;lln s t a ~ ~ c I . i ~ . d ~ ,  a:: 1~resc r iLcd  Ly rule 75, s11all 

. apply t o  a l l  i ~ n ? o u ~ ~ d ~ ~ . c n t s .  
( 2 )  l ' l~c con:nisl;lon s h a l l  dcccrn~lnc ,  vllcn nccr!:snry, vllctllcr a  11ody of wirLcr 

6 h a l l  bc considered as  an inlmld l a k c  o r  :a11 i~ttpot~~~dn~cnL f o r  tile purposc of 
thcsc rules .  This dctcrminacion s h a l l  bc midc p a r t i a l l y  on Lhc b a s i s  of a q u a t i c  
l i f e  rcsourccs t o  bc p ro tcc tcd .  

R 323.1075. ' Tenpcraturc of r i v e r s  and s t r c m s .  
Rule 75. (1) Rivers and s t r c m t s  ~ r a t u r n l l y  capablc of suppor t ing  co1dwa1:cr . 

f i s h  s h a l l  not r ecc ivc  a  hcat  load w l ~ i c l ~  would: 
(a) Inc rease  the temperature of thc rccc iv ing  watcrs  a t  t h e  cdec of  t h e  mising 

zonc rr80xc chan 2 degrees Fn l~rcnhe i t  ( o r  1.1 dcgrees Pen t ig radc)  above thc  e x i s t i n g  
na tu ra l  watcr ccmpcraturc. 

(b) Increase the tenlpcraturc of  the r e c e i v i n g  watcrs  a t  the  edgc of t h c  
mixing zonc t o  tclnpcraturcs g r e a t e r  than t h e  fol lowing monthly maxi~lum tenlpcraturcs .  

J F M A M J J 4 . S  O N D  
Fahrcnhcit 38 38 43 54 65 68 68 '.68! 63 56 48 40 
Centigrade 3.3 3.3 6 . 1  12.2 18.3 20.0 20.0. 20.0 17.2 13 .3  8.9 4.4 - 

(2) ,Rivers an3 streams n a t u r a l l y  capablc of support ing warmvacer f i s h  s h a l l  
not  rcccivc a  h m t  load vhich would v a n  the  rece iv ing  wate r s  of  t h c  cdgc of  
the  mix in^ zone more than 5 degrces  Fahrcnhci t  (o r  2 .8  dcgrccs Ccncigrado) above 
thc  cxisci.ng n a t u r a l  v a t c r  temperature.  

(3) Rivcrs ard s t reams n a t u r a l l y  capable of support ing warmwatcr £is11 s h a l l  
no t  reccivc a  heat  load vhich would waim tllc recc iv ing  water a t  t h e  edgc of  che 
mixing zone t o  tempcratures g r c a t c r  than the fol lowing monthly nlaxlmum .,' 
tempcratures: 

(a) Hivcrs and strcams n o r t h  of a l i n c  bctwcen Day City.  Midland, Alma, and 
North Ituskegon : 

J F M A M J J A S O N D  
Fahrcnhcit 38 38 4 1  56 70 80 83 81 74 64 49 39 
Ccctigradc 3.3 3.3 5.0 13 .3  21.1 26.7 26.3 27.2 23.3 1 7 . 8  9.4 3.4 

(b) v v c r s  an3 s treams sou th  of  a  l i n e  bccvecn Day. Ci ty ,  !lidland, Alma, and 
North Muskcgon, :xccpt t h e  S t .  Joseph r i v e r :  

J F M A M J J A S O N ' D  
Fahrcnhcit 41  40 50 63 76 84 85 85 79 68 55 t13 
Ccntigradc 5.3 4.4 10.0 17.2 24.4 28.9 29.4 29.4 26.1 20.0 12.8 6.1 

(c) St .  Joscp :~  r i v e r :  
J . F  1 A M J . . J  A S 0 N . D  

Fahrcnhcit 50 50 55 65 75 85 85 85. 85 70  60 50 
Centigrade 10.0 10.0 12.8 18 .3  23.9. 29.4 29.4 29.4 29.4 21.1 15.6 10.0 

- (4) Non-trout r i v c r s  and s t reams  t h a t  se rve  a s  p r i n c i p a l  migratory roucec 
f o r  anadromous salmonids shal.1 not  r ece ive  a  h a t  load during pcr iods  of  
migration a t  such l o c a t i o n s  and i n  a  manncr wl~ich may adversely a f f c c c  sa lnon id  
migrat ion o r  r a i s e  thc  r e c c i v i n g  watcr  ccmpcraturc a t  thc cdgc of t h e  ~ n i x j n g  
zone morc than 5 dcgrccs Fahrcnhcic ( o r  2 .8  dcgrecs Centigradc)  above cllc c::isting 
n a t u r a l  watcr temperature. . 

R 323,1050. Spcc ia l  cond i t ions ;  Uniccd S t a t c s  - Canadian aerccmcnt. 
Rulc 80. To bc consi .s tcnt  wit11 rllc agrccnlent bctt.scc~l tllc Unitcd S t a e c s  of  

hmcrica and Canada on Creat  Ls,kcs watcr q u a l i t y ,  c f f c c ~ i v c  Apr l l  1 5 ,  1972, 
t h c  follow in^ cor.diticlrs ;Ira11 ipl~ly t o  tllc klicl~igan w ~ t c r s  of t l ~ c  Crca t  Lakcs 
alld t l l c i r  c o n n c c t i n ~  wotcrs: 

(a)  Valucs of pII s h a l l  no t  bc o u t s i d e  thc  ratlgc of 6.7 t o  8.5.' 
(b) I n  Lakc,Eric ,  the l c v c l  of t o t 3 1  d.issolvcd s o l i d s  s l ln l l  not bc g r c a t c r  

than 200 n~ i l l ig rcms  pcr  l i t c r .  
(c) ~ i l t r a b l c  i r o n  s l ~ a l l s n o t  LC g r c n t e r  than  0.3 m i l l i ~ r a n l s  pcr l i t i r .  



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNIUTION 

October 18, 1978 
R E C E I V E D  

OCT 1 8 1 9 ~  
WATER MANACEMENF 

TO: Dale Granger - Chief, Water Management Division 

RIW: Edward Mikula - Senior Wildlife Executive, lvildlife Division 

SUBJECT: Reactivation of 5-Dam Hydro Systm on Eoardman River, Grand 
Traverse County 

I have read the  l e t t e r  t o  Dr. Tanier f r ~ m  consulting engineers, 
Fmery and Porter, regarding the proposed reactivation of an active Hydro 
e l e c t r i c  generating system on t h e  Boardman Nver.  We have discussed the i r  
questions among our s t a f f  and with our D i s t r i c t  personnel i n  the area. 

As a former resident of Traverse City, born ad reared in the 
area,  I have spent many hundreds o f  hours fishing the Boardman River and 
impoundments from Brown Bridge down t o  Unior. S t rce t  Dam. h r i n g  the 1940's 
and early 1950's when 1 did much o f  ,my fishing on the  r i ve r ,  a l l  four.of 
the upper dams were generating hydro-power. So I think tha t  I have some 
f ee l  fo r  what such a system would do i f  reactivated. 

From the wi ld l i fe  standpoint, the impacts o f  t he  reactivation 
of a multi-dam hydro system w i l l  be minimal. IVaterfowl fluctation in 
any of the four upper ponds w i l l  liot have more tha7 a minimal impact. 
However, any wide variation i n  water levels  on B o a r h  Lake would have 
s igni f icant  impacts on the  aquatic f l o ra  and fauna on the upper portion 
of t he  lake by Logans Landing jus t  north of Airport Road, where the 
r i ve r  enters b a r d m  Lake. This area of the lake i s  ustld by a large 
pa r t  of the mute swan flock in the  Grand Traverse region as  wintering 
habi ta t  and during the i r  molt. Considerable numbers of ducks, geese 
and other water birds use the  same area.  Any daily wide fluctuztion 
of water levels would degrade the  abundant available food resources 
presently found in the shallows of the  inmetiate zrea. 

I how that  Boardman Lake has a large surface area and tha t  
power generatinn might not seriously impact the upper region of the 
lake. I f  we do permit a hydro p l i n t  t o  be s i t ed  on the Lhion St rce t  
dam s i t e ,  we should be sure t he i r  flow p a t t e n s  do not seriously impact 
the  upper par t  of thc lake so important t o  waterfowl. 

Ducks, geese and swans are  t h e  inportant wi ld l i fe  species as- 
s a i a t e d  w i t h  the Boardman Rivcr system. Other wildlife species do occur 
b ~ t  in lower n:mbers. Species tP.at occur a r e  similar t o  those in otlicr 
ar-as of northern Michigan. You should a l so  be aware t h t  tho local  
k lubon Society has gotten a "nature area" established on or:e of the 
u p e r  impoundments. b r  endagered species p e q l e  t e l l  me there a r e  
nc eagle o r  osprey nescs i n  the prea, and they have no records of any 
tkeatened o r  e n d a n g e ~ d  plafit o r  animal s p e c i n .  There i s  a low 
probability of any endmgerec o r  threatened spezies involved with the 
prs j  ect; 

In summary t3e  IVil2life Division f ee l s  there should be no 
s i n i f i c a n t  impacts on wi ld l i fe  bf iq lunent ing  the project ,  with the 
exleption of t h e  upper porticm o f  Boardmai Lake. I am sure that  the 
prcgram can be designed and r e y l s t e d  t o  minimize any impacts on t h a t  
part  of Boardman Lake of importanze t a  waterfowl near Logans Landing. 

w s a m  
cc: Huff 

bhrtz 

Minimum downstream flow must be maintained throughbut the 
systcm t o  bc sure that  the  inflow pattern in to  Boardman Lake i s  not 
diminished t o  permit the upper pa r t  of the  lake t o  freeze over in  
the winter, thus impacting the wintering waterfowl tbt  use the area. 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION . 

October 19. 1978 

TO : Dale bl. Granger, Chief ,  Water Management D i v i s i o n  

FROM: Henr j  H. Webster, Chief ,  Forest  Management D i v i s i o n  

SUBJECT: Dams ,on the Boardman R ive r  

This i s  i n  answer t o  your  memo of October 4, 1978. 

The Forest  Mamgement D i v i s i o n  has no concerns w i t h  Union St. Dam Pond o r .  
flowage; some r i t h  Sabin Dam Pond, Boardman Dam Pond and Keystone Dam Pond. 
A t  Brown's Br icge Dam, the s t a t e  f o r e s t  campground has been abandoned and 
closed t h i s  sulnmer (1978); the County i s  now i n  charge. 

We do have Shecks and Forks Campgrounds upstream t h a t  cou ld  be e f f e c t e d  I f  
low o r  h igh waler  resul ted.  

MDM: b j c  



MICHIGAN DEPARTMENT OF NATURAL RESOURCES . 

INTEROFFICE COMMUNICATION ' 

R E C E I V E D  
October 19. 1978 

OCT 1 9 1978 
WATER M A N A G E M E N 1  

TO : Dale Granger. Chief ,  Water Management Divis ion 

FROM: Dennis J.  Hall .  In Charge. Special Land Programs Section. 
Division of Land Resource Programs 

SUBJECT: REVIEW AND COMMENTS REGARDING THE FEASZ3ILITY STUDY FOR THE 
REACTIVATION OF FIVE DAMS LOCATED ON THE 30AF.D.YAN RIVER. 
GRAND TRAVERSE COUNTY 

The l e t t e r  t o  Dr. Tanner from Emery and Por te r  o u t l i n i n g  a  f e a s i b i l i t y  
s tudy t o  r e a c t i v a t e  one o r  more of f i v e  dams loca ted  on t h e  Boardman 
River i n  Grand Traverse County has been reviewed and discussed by Division 
s t a f f  i n  those a reas  where impacts on our prograas could be a f fec ted .  
Those s p e c i f i c  program areas  involved i n  t h i s  review include: the Natural 
Rivers Program, Act No. 231 of the  Public Acts of 1970; the Michigan 
Coastal Management Program. Federal Coasta.1 Zone Managecent Act, P.L. 
92-583 of 1972; the  Inland Lakes and Streams Procram. Act No. 346 of t h e  
Public  Acts of 1972; and t h e  Soi l  Erosion and Sec.icentation Ccntrol Program, 
Act No. 347 of the  Public  Acts of  1972. 

The f i r s t  concern regarding t h i s  proposal i s  the  lack of s u f f i c i e n t  in fo r -  
mation provided by t h e  consu l tan t  f i rm t o  permit  adequate responses t o  
t h e  i s s u e s  ra i sed  i n  t h i s  proposal. Further  information. perhaps i n  t h e  
form of  an environmental impact statement, may be warranted should t h i s  
proposal proceed. 

We do o f f e r  the  following s p e c i f i c  comnents by program area t o  t h i s  pro- 
posal based upon t h e  l imi ted  information a t  hand. 

Natural Rivers Program. A review of t h e  f e a s i b i l i t y  s tudy ind ica tes  t h e  
p o s s i b i l i t y  of resumption and the  use of 3 of the  5 dam s i t e s .  - Sta f f  
wishes t o  point  out  t h a t  one dam s i t e  no longer  e x i s t s  {Keystone Dam) and 
would requ i re  t o t a l  r econs t ruc t ion  p r io r  t o  u t i l i z a t i o n .  The second dam 

s i t e  (Union S t r e e t  Dam) i s  ou t s ide  of the por t ioas  of t h e  Boardman River 
designated,  but any change i n  t h e  water l e v e l s  and o t h e r  r i v e r  charac te r i s -  
t i c s  could impact upon upper reaches of t h e  Boardman River which have been 
designated by the  Natural Resources Comnission. 

S t a f f  recognizes t h a t  the  dams were in  e x i s t e n c e  p r i o r  t o  designation of 
the  Boardman River as  a  s t a t e  natural  r i v e r  under t h e  ca tegor ies  of  wild- 
scen ic  and country-scenic.  The upper reaches of t h e  Boardloan River and 
i t s  t r i b u t a r i e s  from Brown Dam were designated as wild-scenic,  with t h e  
por t ions  between Brown Dam and below Sabin Dam designated as country- 
scenic.  A t  t he  time of the  r i v e r ' s  designat ion Iby the  Natural Resources 

Dale Grar~ger October 19, 1978 

Commissicn i n  February 1976. none cef the dams were being u t i l i z e d  f o r  t h e  
operation of e l e c t r i c a l  power, witP, the  exception t h a t  i t  was understood 
t h a t  Brown Dam wouid be used by Trzverse City in  emergency s i t u a t i o n s .  . 
Designation of t h i s  r i v e r  system txceived wide support  from t h e  c i t i z e n s ,  
property owners and local  governmertal u n i t s  f o r  the  protecticon of  a  
unique resolurce. Local governnentzl agencies have implemented zoning 
ordinances t o  p r o t e c t  t h e  numerous resource values found along the  r i v e r  
system. I t  should be understood by the  agencies making such a  proposal 
t h a t  local  zoning ordinances may h w e  t o  be complied with p r i o r  t o  such 
an undertaking. I t  should a l s o  be.;pointed ou t  t h a t  t h e  Department of 
Natural Resources i s  i n  t h e  process of implementing an admin i s t ra t ive  
r u l e  covering " U t i l i t y  and Publicly Provided F a c i l i t i e s  i n  Natural River 
Areas", which wi l l  require  f i n a l  azproval from the  Natural Resources Com- 
mission f o r  p r o j e c t s  impacting up01 a designated na tu ra l  r i v e r  system. 

S t a f f  does not  wish t o  c o m e n t  f u r t h e r  upon the concern regarding j u r i s -  
d ic t iona l  legal  a u t h o r i t y  of the Hstural River Act and i t s  impact over  the 
u t i l i z a t i o n  of  the dams i n  q u e s t i o i .  I f  the  p ro jec t  i s  pursued, i t  i s  
recommended t h a t  t h e  Department reswest a  legal  opinion from t h e  Department 
of A t t o r n ~ y  General in  t h i s  mat te r  t o  c i a r i f y  j u r i s d i c t i o n a l  au thor i ty .  

I t  i s  c l e s r  t h a t  t h e  i n t e n t  of  t h e  Natural River Act o f  1970 was t o  pre- 
se rve  and enhance numerous r i v e r  r s o u r c e  v31,ues t o  ensure. t h a t  present  
and f u t u r e  generat ions could enjoy those resources. In iden t i fy ing  those 
values t o  be protected,  the Act spc:ifically mentions t h e  free-f lowing 
condit ion of a  r i v e r  system. This value was a l s o  h igh l igh ted  in the 
Boardman 3 iver  Natural River Plan adopted by t h e  Natural Resources Conmis- 
s ion a t  the  time of designat ion whei i t  s t a t e d :  "Maintain t h e  e x i s t i n g  
free-flowing condit ions and seek t o  s t a b i l i z e  o r  improve t h e  water flow 
c h a r a c t e r i s t i c s  f o r  the  purpose of preserving the  na tu ra l  environment." 

In working with the  local  c i t i z e n s  and rovernmental u n i t s  i n  the  develop- 
ment of t h i s  plan,  many were concerned over f l u c t u a t i n g  water  l e v e l s  due 
simply t o  na tu ra l  caus'es. I t  i s  c e r t a i n  t h a t  there would be add i t iona l  
concern i f  hydroe lec t r i c  power operat ion was of  the  type which required 
periodic  impoundin'g and draw downs. 

Recreational use o f  the  Boardman Ri,fer system, and the  Brown Bridge 
impoundment, may be adversely affec:ed by t h i s  proposal. However, with- 
ou t  add i t iona l  information a s  t o  wcter flow, operat ion of  the  dams, and 
the  i d e n t i f i c a t i o n  of  the amount of use made of the  r i v e r  system by 
r e c r e a t i o n a l i s t s  of a l l  types,  i t  i; impossible t o  determine t h e  exac t  
impact which could occur. 

S t a f f  i s  highly concerned about the impact the  f l u c t u a t i n g  water l e v e l s  
would have on the  aqua t ic  environment and the possible  erosion problems 
which may be c rea ted  on the  r i v e r ,  p a r t i c u l a r l y  i f  an impoundment and 
draw down system i s  u t i l i z e d  i n  dam operat ion.  
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A quest ion a l s o  needs t o  be ra i sed  regarding t h e  lmpacts such a proposal 
would have on the r i g h t s  of t h e  r ipa r ian  property owners along the  
B o 3 r d 1 ~ n  River. The legal  Implicat ions and ramif ica t ions  of such a c t i o n  
upon t h e i r  property must be c l e a r l y  addressed. 

Wi rhout add i t iona l  information from the  proposing agencies involved, t h e  
Naaura! Rivers Program s t a f f  cannot f u r t h e r  address  the  impacts and 
implicst ions of such a proposal. 

Coastal Mana ement Program. Pursuant t o  Sect ion 307 of  the Coastal Zone 
Management A ? t  of 1972 (P.L. 92-583), a s  amended, federal  agency a c t i v i -  
t i e s ,  including funding programs, must be cons i s ten t  v i t h  the  provisions 
of an approved Coastal Management Program. Federal a c t i v i t i e s ,  which 
would r e s u l t  i n  a d i r e c t  and s i g n i f i c a n t  impact on t h e  coastal  a reas ,  may 
be required by the Michigan Coastal Management Program t o  be modified o r  
suspended i n  o rder  t o  be cons i s ten t  with Michigan's program. Michigan's 
program has c i t e d  the  Natural River Act of 1.970 a s  an important s t a t e  
management authority--which federal  agencies a r e  required t o  be cons i s ten t  
wi th - -espec ia l ly  those designated natural  r i v e r s  t r i b u t a r y  to  I-lichigan's 
coas t a t  waters. 

Howwer, in o rder  t o  a s s e r t  federal  consis tency under the  Coastal Manage- 
ment Program, a c l e a r  r e l a t i o n s h i p  must e x i s t  between the  proposed federal  
a c t i v i t y  and impacts i n  o r  on Michigan's designated coastal  management 
a rea .  Only a por t ion  of  t h e  proposed dam-related a c t i v i t i e s  f a l l  within 
the  s t a t e ' s  def ined coas ta l  a r e a ,  which extends along Boardman Lake and 
River a ~ p r o x i m a t e l y  3.5 miles  South of  the  Traverse City c i t y  l i m i t s .  I t  
appears t h a t  the  s t a t e ' s  c o a s t a l  boundary encompasses a port ion of t h e  
Boardmai River, p resen t ly  designated country-scenic, and c l e a r l y  includes 
the  Union S t r e e t  Dam s i t e .  I f ,  based upon f indings of t h e  f e a s i b i l i t y  
s tudy and Department review, s t a f f  can determine t h a t  the  proposed p r o j e c t  
wi 1 l degrade e i t h e r  the  por t ion  of the  designated country-scenic reach in 
t h e  Coastal Management Program boundary, o r  Boardman Lake, federal  consis-  
tency can be asce r ta ined  t o  modify o r  suspend the  proposed dam p r o j e c t  

.accordingly. -. .# , 

.Basbed upon the c o n s u l t a n t ' s  comnunication t o  the  Director ,  i t  appears  t h a t  
such fac to rs  a s  increased stream erosion from f luc tua t ing  water l e v e l s .  
impects on aqua t ic  hab i ta t - -espec ia l ly  f i s h  spawning a reas  and migration. 
inver tebra te  spec ies  of f i s h  food, c rea t ion  of  b a r r i e r s  t o  salmonoid 
migrat ion,  and water  q u a l i t y  impacts including a l t e r a t i o n  of the  thermal 
regime of the r i v e r  and water q u a l i t y  of Boardman Lake, e .g . ,  phosphorus 
r e l e a s e  t o  the  system, should d e f i n i t e l y  be thoroughly s tudied and addressed. 

Dale Granger 
. ~ 
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Inland Lakes and Stre.sms Program. The proposal a s  submitted i s  vzry vague. 
Should the  proposal cont inue,  review and permits w i l l  be required under 
the lnland Lakes and Streams Act of 1972 f o r  any dam recons t ruc t ion ,  
e l iminat ion,  draw dowo, o r  inc rease  i n  impoundment a rea .  Review and per-  
mits would a l s o  be required f o r  addi t ions t o  e x i s t i n g  dams. such a s  
generating equipment. I t  should a l s o  be noted t h a t  thought must be given 
t o  p o s s i b i l i t i e s  of lengthy court  ac t ions  f i l e d  by various environmental 
groups i n  Michigan. A f i n a l  determination could take years  t o  conclude. 

Soil Erosion and Sedimentation Control Program. Should t h e  proposal con- 
t inue ,  the agencies  wculd be required t o  ob ta in  permits f o r  any e a r t h  
changing a c t i v i t i e s  within 500 f e e t  of the  r i v e r  system from t h e  appro- 
p r i a t e  county So i l  Ercsion and Sedimentation Control enforcing agency. 
Assessments and s t u d i e s  should be made t o  determine the  impact of  t h e  
f luc tua t ion  of water l e v e l s  on t h e  r i v e r  banks and stream beds f o r  a 
possible  need f o r  the i n s t a l l a t i o n  of erosion control  and bank p r o t e c t i o n  
devices. 

S ta f f  review of t h e  p n p o s a l  . c l e a r l y  ind ica tes  t h a t  p r i o r  t o  any approvals  
f o r  such a . p r o j e c t ,  a zomplete environmental impact s tatement  should be 
prepared f o r  review by t h i s  Department and by t h e  Michigan Environmental 
Review Board. 

DJH:pt 

c .c:  Karl R. Hosford 

I t  should be noted t h a t  t h e  Coastal Management Program i s  providing funds 
t o  the  Traverse Bay Regional Planning.Conrnission during 1978-79 t o  conduct 
an environmental design t o  plan f o r  Boardman Lake and .? small segment. of 
Boardman River. The purpose of the study i s  t o  assess  development cot?: 
s t r a i n t s  and rec rea t iona l  po ten t ia l  in  order  t o  formul?.te a development 
plan for  the area. This s tudy should be coordinated with Emery and P o r t e r ' s  
e f f o r t s .  



Emery and Porter, Inc. 
Consulting Engineers and Lsnd Surveyors 

3750 WOOD STREET LANSING. MICHIGAN 48906 

TELEPHONE 517 487-3789 

November 3. 1978 

Mr. Dale W. Granger, P.E.. Ch ie f  
Water llanaycment D i v i s i o n  
Department o f  Natural Resources 
Stevens T. Elason E u i l d i n g  
Box 30028 
Lansing. Hichigan 48909 

RE: F e a s i b i l i t y  Study f o r  the  Reac t i va t ion  o f  F i v e  Dams located on 
the Goardman River, Grand Traverse County, Nizhigan. 

Dear Dale: 

Please be advised t h a t  team members o f  the  referenzed Study w i l l  be conducting 
presentat ions a t  regu la r  meetings o f  the fo l lowing organizat ions on the  dates 
shown: 

G a r f i e l d  Township Board. Iiovember 9. 1978 a t  7:31 P.I.1. 
East Eay Township Board, I loverber 13, 1973 a t  7:30 P.M. 
B l a i r  Township Eoard, Noven~bcr 14, 1978 a t  8:DO 3.M. 

Traverse C i t y  Planning Comnission. llovcmber 14. 1978 a t  7:30 P.M. 

The presentat ions a re  intended t o  in form the study area res iden ts  o f  the  na tu re  
of the F e a s i b i l i t y  Study and i t s  c u r r e n t  status. .! major task o f  the Study i s  
t o  become aware o f  and address the  concerns t h a t  people l i v i n g  i n  the area may 
have reyard ing a proposed p r o j e c t  o f  t h i s  type and we f e e l  t h a t  Township Boards 
and Planning Comnission meetings a re  idea l  veh lc le  j t o  accomplish same. 

Department o f  Natura l  Resources -2- tlooember 3 .  1970 

The seme i n t e r e s t  w i l l  undout ted ly  be gmera ted  a t  the  aforementioned meetings 
s lnce pub l i c  n o t i c e  o f  ou r  p a r t i c l p r t l o ~  was p la ted  wl:h t h e  l o c a l  news media. 
We f e e l  t h a t  rep resen ta t ion  from the  Demrtment ~f Natura l  Resources would be 
extremely va luable I n  responding t o  spe:if l c  questions regard ing  your  Department's 
regule t l o i s  and requirements f o r  the p r " ~ j e c t .  

Please do no t  h e s i t a t e  t o  con tac t  t h i s  r f f i c e  i f  y ~ u  have any quest ions o r  If 
we car! be. o f  ass is tance i n  rnal.ing any a~ange inen ts  o r  accontuudbtions. 

Very t r u l y  :lours, 

EMERY AW PORTER. INC. 

Donald B. Enery. P.E. 
P r i n c i p s l  

Our s t a f f  attended, by i n v i t a t i o n .  the September 2 7 ,  1978, meeting o f  t h e  
Boardrnan R ive r  Advisory Councl l  he ld  i n  Kingsley, l l ich igan.  The audience was 
genuinely i n te res ted  and recep t i ve  t o  our  desc r ip t i on  o f  the  Study and the  
r e p o r t  o f  I t s  co r ren t  s tatus.  The question and answer per iod t h a t  fo l lowed 
ind ica ted  t h e i r  concerns were p r i m a r i l y  centered on the  environmental e f f e c t s  
of such a pro ject .  



BOAROMAN RIVER PROJECT ' 

Pursuant to  the Emery & Porter l e t t e r  to  DNR Director Tanner dated October 3 ,  

1978 and the DNR response by Dale Granger dated Octobe- 20, a meeting was 

held Ocgber 24. 1978. 1:30 PM a t  the D N R  offices.  

Present: Emery a Porter 

Don Emery 

Roger Slykhouse 

Hathaway Hanes 

David S ta r r  

Otto Krauss 

D N R  - 
Ed Mikula - Wildlife 

John Scott  - Fisheries 

Charles Harris - F.enewable Resources Management 

Dennis Hal 1 - Lanc Resource Program 

Leon Cook - Water Nanagement 

Robert Bosch - Wat,er Quali ty 

Dale Granger - Water Management, Chief 

Mike Moore - Forestry 

ONR s t a f f  corrunents attached to  the Dale Granger l e t t e r  were reviewed. 

Questions and discussion centered on: 

Mininum flow requirements 

Impoundment level variation due to hydro operation 

Boundary l ine  between ":ountry-scenic" and "wild-scenic" 

S i l t  removal from impoundments 

Cano? portages 

Fish passage 

Permit requirements 

2 
) 

Minimum flow requirement5 

Data from the Mayfield Gaging Station i s  reference. Drainage areas are  

basis for  other point;. DNR s t a f f  present and Roger Slykhouse estimated 

tha t  about 100 ftJ/sec o r  "run-of-the-river" could be used as  a minimum; 

i t  i s  baset on 7-day low-flow frequency every 10 years. 

D N R  s t a f f  will val'ida7e by means of controlled releases a t  Brown Elridge 

(reach between Brown Cridge and Keystone s i t e )  and Sabin (reach between 

Sabin and Logans Land'ng) early November. Arrangements to  be made by 

Don Emery with Strom 2nd Erickson. 

Impoundment levels . 

Traverse City P & L e lec t r ic  load profile was passed around. 

Impoundment level variations proposed are: 

Brown Bridge 2 f t  

Keystone 4 f t  

Boardman #3 3 f t  

Sabin 4 f t  

Boardman Lake 1 f t  

D N R  s t a f f  will inspect shoreline conditions and respond to the suggested 

level fluctuations. 2 , f t  interval contour maps have been loaned t o  

ONR s taf f  for  th is  pumose. 

Boundary 1 ine . . 

Boundary ' l ine for  "couitry-scenic" and "wild-scenic" i s  

Brown Bridge dam 

Comment: The Act does not specify? 



3 
. . 
. . .  

S i l t  removal 

I f  s i l t  removal from impoundments i s  u n d e r t a k ~ n  i t  would r e q u i r e  a de te r -  

m ina t ion  o f  chemist ry  and'make-up o f  s i l t .  I: was suggested t h i s  might  

be handled by fo l l ow ing  a procedure s i m i l a r  t o  one f o r  dredging permits. 

Canoe t r a n s i t  

P rov is ions  f o r  canoe por tag ing  a t  the dams have t o  be mado. S o i l  eros ion 

problems have t o  be prevented. I t  i s  n o t  necessary t o  p rov ide  f o r  any 

t ime  o f  v e h i c l e  access. 

F i sh  passage 

DNR s t a f f  f e e l s  any work on dams would requ i re  the  i n s t a l l a t i o n  of f i s h  

passages, see P u b l i c  Act 123 o f  1929, copy attached. 

Mention o f  l o c a l  ob jec t ions  as evidenced a t  Bcardman R ive r  Basin Counci l  

meeting i n  Kings ley a re  n o t  l i k e l y  t o  de te r  DNR from i n s i s t i n g  on f i s h  

pas sages. 

Comment: F i s h  passages would absorb several years '  revenue from hydro- 

e l e c t r i c  product ion.  

Permit requirements 

Any h y d r o e l e c t r i c  development i n  Michigan i s  s ~ b j e c t  t o  DNR permi f requ i re -  

ments under Acts  184 o f  1963. 68 o f  1970 and 204 o f  1971, copy attached. 

A f t e r  complet ion o f  f l o w - t e s t s  and impoundment-shoreline inspect ion,  a s i m i l a r  

meeting i s  t o  be he ld  t o  f i n a l i z e  on the above questions. 00.1 Emery i s  t o  

make arrangements w i t h  Dale Granger f o r  such a meeting. 

Meeting adjourned 3:45 PM 

The above was t ransc r ibed  from notes taken by O t t o  Krauss. 

B09RDMAN RIVER ?ROJECT - HY3ROfLECTRIC FEASIBILITY STUDY 

Mest ing  h e l d  on October  24 a t  -3e Michigan Department o f  N a t u r a l  

.3=8ources (MDNR! was c o n t i n u e d  o n  November 28 i n  t h e  o f f i c e  o f  t h e  

M3 Chief  o f  t h e  F i s h e r i e s  D i v i s i o n .  

P r e s e n t :  Emery 6 P o r t e r  

Don Emery 
O t t o  Krauss  
David S t a r r  
Hat Hanes 

MDNR - 
John A. S c o t t ,  Ch ie f  o f  t h e  F i s h e r i e s  D i v i s i o n  
Thonas R. Doyle.  F i s h e r i e s  D i v i s i o n  
Chuck H a r r i s ,  Renewable Resources  Mgt. 
ChrLs Duncan, C o 3 s t a l  Mgt. 
Dennis H a l l ,  Lan3 Resource  Programs 
Edward Miku lz ,  W i l d l i f e  D i v i s i o n  
Leon Cook, Wztea Mgt. 

Meet ing  had t o  d o  w i t h  i n v e s t i q 3 t i o n s  c a r r i z d  o u t  d u r i n g  t h e  Oc tobe r  

21- November 28 p e r i o d  whict .  were  conce rned  w i t h  

(1) Minimum f low s t a n c a r t  

( 2 )  1mpoundmer.t l e v e l  v a r i a t i ~ n s  

' ( 3 )  F i s h  p a s s a g e s  

R e s u l t s  were d i s c u s s e d .  A d d i t i o n a l l y ,  t h e  MDNR s t a f f  sugges t ed  

t h z t  d i f f e r e n t  d r a i n a g e  b a s i n  a r e a s  s h o u l d  be  u s e d ,  i . e . ,  d i f f e r e n t  

f rcm U.S. Geo log ica l  Survey and C l i f f  :lumphry's f i g u r e s .  The M D N R  

f i ~ u r e s  fo l low:  

Brown Br idge  141  mi 
2 

Mayfie ld  Ga. S t a l  
2 181  (U.S. Geol.  Survey = 223 m i  ) 

Keystone 265 

BoarZman # 3  267 

Sab in  269 

Union S t r e e t  2: 6 
3 Tke recommended minimum f l o w  s t i n d a r d  a t  Mayf i e ld  is  120 f t  / s e c  

3 
a ~ d  a t  Sab in  180 f t  / s e c .  T h i s  means a n i n .  f l o w  a t  Brown Br idge  

o f  a b o u t  100 f t 3 / s e c .  o r  r u n - o f - t h e - r i v e r  i f  l e s s .  

Fcr r i v e r - f l o w  c o n t r o l  p u r p o s e s ,  Leon Cook recommends t h a t  a gage  



be i n s t a l ' e d  upstream from, the headwaters o f  Brown Bridge pond. Leon Cool 

could adv-se as t o  where such a gage should be located exact ly .  

There was considerable discussion about the proposed impoundment-level va r ia t i ons  

Concerns expressed centered on p u b l i c  access a t  Boardman'h'3, shore l ine s t a b i l -  

i t y ,  the vster- fowl  sanctuary a t  the upper end o f  Boardman Lake ( A i r p o r t  Rd.) 

and impact on f i s h e r i e s .  I n  order  t o  a r r i v e  a t  d e f i n i t i v e  statements i t  would 

be necessary t o  make d e t a i l e d  s tudies which a re  n o t  i n  the scope o f  the present 

f e a s i b i l i t j  study. Cost est imates t o  be shown i n  the f e a s i b i l i t y  study should 

prov ide for some contingencies such as geotechnical assessment o f  a few 

shore1 ine  s i t u a t i o n s .  

On the f i s h  passage questions, the MDNR s t a f f  w i l l  i n s i s t  t h a t  they be included . 

i n  any dam r e h a b i l i t a t i o n .  However, i t  was mentioned t h a t  fish-passages 

i n s t a l l e d  would s t i l l  requ i re  a manual s o r t i n g  operat ion dur ing salmon runs 

i n  order t o  e l im ina te  them.. (A t rade-o f f  might be a t r a p  and t r a n s f e r  oper- 

a t i on . )  Of note i s  t h a t  noth ing i s  being done now. The exception i s  Brown 

Bridge. MZNR s t a f f  would recomnend not  t o  inc lude Brown Bridge i n  any f i s h  

passage program. It was pointed ou t  t h a t  funds f o r  f i s h  passages might come 

from federa l - s ta te  programs under the Anadromous F isher ies  Conservation Act 

and others. I t  was f e l t  by the s t a f f  t h a t  the owners o f  the dams should pay 

4 o f  the fish-passage cost .  This  means t h a t  economic costs shown i n  the feas- 

i b i l i t y  stcdy should r e f l e c t  t h i s  (no f i s h  passage as an a l te rna te ) .  It was 

a lso  pointed ou t  by MDNR s t a f f  t h a t  the  e n t i r e  question would be subject  t o  

review by the NR Corrmission and the Michigan Environmental Review Ooard (MERE). 

Transcribed from notes taken by Ot to Krauss 
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Mr. Don Emery 
3750 Wood S t r e e t  
Lansing, Michigan 48906 

16475 
5 December 1978 

January 10, 1979 

The Aids t o  Navipat ion Branck (0.1) has reviewec referenced l e t t e r  and 
response, and has no czmments o r  3b ject ions t o  ceffer a t  t h i s  time. 

Dear Mr. Emery: 

Mr. Hanes t a l k e d  t o  me by telephone yesterday and requested the r e s u l t s  o f  
my November 1978 b i o l o g i c a l  sampling o f  the Boardman R ive r  bottom fauna 
i n  the v i c i n i t y  o f  the dams above Buardman Lake. Th is  study w i l l  no t  be 
completed u n t i l  l a t e  spring, a t  best .  However. I can g i v e  you the general 
conclusions as a r e s u l t  o f  my observations du r ing  sampling. 

The r i v e r  channel i s  we l l  i nc i sed  i n t o  the surrounding land and the banks 
are covered w i t h  grasses, brush o r  t rees  and are the re fo re  we l l  s t a b i l i z e d  
and s i g n i f i c a n t  eros ion w i l l  n o t  r e s u l t  from f l u c t u a t i n g  f lows. 

The stream bottom i s  r e l a t i v e l y  f l a t  as .opposed t o  V-shaped. As long as 
some l e v e l  o f  minimum flows are maintained, the bottom w i l l  be covered w i t h  
water and no s i g n i f i c a n t  detectable'  negat ive 'mpacts cn stream l i f e  would 
r e s u l t  from e l e v a t i n g  f lows over the minimum f lows i n  a f l u c t u a t i n g  manner. 

As we are a l l  w e l l  aware, very h igh  stream anc! water q u a l i t y  e x i s t s  i n  the 
r i v e r  and has f o r  a  very long t ime. The bottcm fauna r e f l e c t e d  t h i s  a t  a l l  
sampling s i t e s .  Below the impoundments h igh  c e n s i t i e s  o f  f i l t e r  feeding 
organisms e x i s t e d  and t h i s  w i l l  n o t  change much should the dams become 
operat ional  as long as some f l ow i s  cont inuously  discharged downstream. I n '  
essence. I do n o t  foresee any s i g n i f i c a n t  charges i n  r i v e r  q u a l i t y  o r  water 
qua1 i t y  should power once again be generated b i t h  these hydro p lants .  

S incere ly ,  

WATER QUALITY D I V I S I O N  

9 gh- D w 
Elwin D. Evans, PhD. 
Aquatic B i o l o g i s t  

S incere ly ,  ,.,, . , _. 

- & p t a i n ,  U. S. Coast Guard 
t h i e f ,  Marine Safety  D i v i s i o n  
By d i r e c t i c n  o f  the Commander, 
N i n t h  Coast Guard D i s t r l c t  
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UNITED STATES COAST GUARD Ninth Coast Guard Dislfict 

1240 East 9th St. 
Cleveland. Ohio 44199 , 

Phone:216-522-3919 

'16475 
5 December 1978 

'Emery and P o r t e r ,  Inc .  
Consu l t i ng  Engineers  and,Land Surveyors 
A t t n :  Mr. Donald B. Emery 
3750 Wood S t r e e t  
Lansing, MI 48906 

Re: Your I t r  3 t d  16 October 1978 
concern ing Boardman River  dams 

. renovatiodrehabilitation 

Dear Mr. Emery: 

Th i s  o f f i c e  has rev iewed the  re ferenced l e t t e r  and suggests t h a t  f u t u r e  
s tud ies  i n c l u d e  correspondence w i t h  t he  S t a t e  Boa t i ng  Law Admin i s t ra to r .  
Correspondence shou ld  i n c l u d e  p lans  and a request  o f  educat ion and enforce-  
ment ass i s tance  commensurate w i t h  a n t i c i p a t e d  increases i n  boat ing a c t i v i t y  
on  t he  Boardman R ive r  as a r e s u l t  o f  the  p r o j e c t .  

Over t he  l a s t  t h r e e  years ,  t h e  Coast Guard has ana lyzed the  r e l a t i o n s h i p  
between boa t i ng  acc iden ts  and t h e  percentage o f  beat  ope ra to rs  who have 
p a r t i c i p a t e d  i n  b o a t i n g  c l asses  and o f  boat  o p e r a t o r s  who have compl ied 
w i t h  sa fe  boa t i ng  laws. Resu l ts  have i n d i c a t e d  t ha t  boa t i ng  acc iden ts  
decreased even when boat i .ng z c t i v i t y  o r  boa t i ng  d e , i s i t y  increased where 
a c t i v e  b o a t i n g  educa t i on  and enforcement programs ex i s ted .  Consequently,. 
t he  Coast Guard cons ide rs  i t  impe ra t i ve  t h a t  any c r g a n i z a t i o n  o r  govern- 
mccta l  body p lann ing  an expanded boa t i ng  a c t l v i t y  f o r e c a s t  t he  resource 
requirements necessary t o  reduce the  p o t e n t i a l  f o r  b o a t i n g  acc idents .  

The S ta te  Boa t i ng  Law A d m i n i s t r a t o r  f o r  t he  S t a t e  o f  Mich igan i s :  

Mr. Rober t  W. Dyke, Program Admin i s t ra to r  
Mar ine & Recreat ion Vehic les  
Law Enforcement D i v i s i o n  , 

Department o f  Na tu ra l  Resources 
4 t h  f l o o r ,  Steven T .  Masons Bldg. 
Lansing, MI 48926 
Te le :  (517) 373-1650 

WEST MICHIGAN ll- - TOURIST ASSOCIATION 
HOSPITALITY HOUSE *I36 FULTCQi EAST. GRAND RAPIDS. MICHIGAN 49503 PHONE 6161456.8557 

OFFICERS 
1976.77 

Alehard 5.  D o n  Uvl 
cnaltm~n 

Enacutlva Comrn1tt.a G t o b e r  19, 1978 
H a r I ~ s s  Fesglns 

Flvrt Vlca Chalrman 

Lvio S.ser 
Second Vlco Chal rmao 

Mmrls C. Lucz 
T~.o,urmr M r .  D o n a l d  8. E m e r y ,  P.E. 

wllllam J. carilngren . E m e r y  a n d  P o r t e r ,  I n c .  
Al tornev 

0 
3-50 W o o d  S t r e e t  

EXECUTIVE Lans ing ,  M i c h i g a n  48906 
COMMITTEE 
Roy 0. Carloy 
T , ~ ~ ~ ~ . .  cllV D ? a r  Mr. E m e r y :  

. C. 8111 Got1 
Cannon.bur9 ' T n a n k  y o u  f o r  i n f o r m i n g  u s  

Carl Haradlno 
Throe R I W ~ "  

o f  t h e  s t u d y  o f  t h e  B o a r d m a n  r i v e r  

Richard Uoffmen 
y o u  a r e  do ing .  

S~Y~. IUCC h a v e  n o  t e c h n i c a l  e x p e r t i s e  in 
Ms. Todav Krul l  

Gl.0 AIDor 
, Mis f i e l d .  

D..ILI W. LI,.~~~. H o w e v e r ,  w e  a r e  c o n c e r n e d  with t h e  
crond R.OI~. r a c r e a t i o n a l  q u a l i t y  o f  t he  r i v e r  a n d  

W.C. l8"dl 01, 
sOulh uavon h c p e  t h a t  i t  c a n  b e  m a i n t a i n e d .  

RO"B E. ~ ~ j i ~ ~ ~ ~ ~  W2 a r e  a l s o  c o n c e r n e d  
crdnd  id, a t o u t  c a n o e i n g  a c t i v i t y  a n d  

R ~ s l d l l  Gland M. S000ner R.~ld( 

. . I qope y o u  w i l l  b e a r  t h i s  a s p e c t  o f  
Lad s.5l.rov t o ~ r i s m  in m i n d  w h e n  m a k i n g  y o u r  r e q u e s t .  

. 8er r ian  S ~ r i n g s  

0 

PROFESSIONAL 
T h e  o b v i o u s  n e e d  f o r  t h e  f i s h i n g  f r a t e r n i t y  

STAFF is, of c o u r s e ,  e x t r e m e l y  i m p o r t a n t .  
Woslav 8. Tobalv  

Pra l idan l  
Thank y o u  f o r  t o u c h i n g  b a s e  w i t h  us. 

Phi l ip  JOyc., Jr. 
A'.i*,.,", D~#oc,~,. 

Aduorlirlng 

S i n c e r e l y ,  

W e s l e y  B. Tebeau ,  
P r e s i d e n t  



Gnmd Tmvem 
Natsral Education Rcjcnr a q  .ttf B 

1125 WEST CIVIC CENTER DRIVE, TRAVERSE CITY, MICHIGAN 49684, PHONE: 94642% 

111 Honroe 
Traverse City, Ni. 49684 
24 Oct 78 

Mr. Donald B . Fmary 
3750 'kod S t r e e t  
Lansing, Ydchigan 48906 

Dear Mr. Emery: 

Thank you f o r  sanding t h e  l e t t e r  describing t h e  f e a s i b i l i t y  
' 

assessment f o r  renovating and/or rehabi l i t a t ing  dams on the  Boardman 
River i n  Grand %avers0 County. Your l e t t e r  was read during the  
Natural Education Reserve Comission meeting held on October 19th. 

Members of t h e  Reserve Conmi.ssion d~ have some questions and concerns 
relat ir ig t o  the  dam s i tua t ion .  particula--1ly a s  it per ta ins  to s t ruc tures  
wlthin t h e  bounds of the  Education Reserre. We would l i k e  t o  s e t  up a meeting 
i n  e a r l y  Decenber. Ff such is  possible with you. Wa w u l d  a l s o  l i k e  to 
make t h e  m e t i n g  open to in te res ted  porsons who m y  not ba members of the  
Rescrve C o d s s i o n .  

An a l t e r n a t i v e  to our s e t t i n g  up a meeting in  e a r l y  December w u l d  
be  our attandance a t  a simFlar maoting &ich you may already have 
scheduled wi th  another group i n  t h i s  area. 

Please l e t  ue knou Ff we can make plans f o r  an e a r l y  December m e t i n g  
(evening) o r  i f  there  i s  presently a meeting scheduled which wa may at tend.  

BOARDMAN RIVER ADVISORY COUNCIL 
Box 982 

, Mayf ielc, ri ich .9&666 

Hr. Don E m r y  
Emery & P o r t e r ,  Isc. 
375C Wood S t r e e t  
Lansng,  Michigan 38906 

Dear M r .  Emary, 

Cn behalf of the Boardman River Ad7isorp Counsil, I would l i k e  t o  thank 
you, M r .  Slykehouse, and Dr. Krause f o r  at tending the Council meeting 
September 27th anC ~ l a i n i n g  the L-fdro-electzic I c a s i b i l i t y  study 
f3r  &e B~ardman F i ~ r .  A grea t  deal  of information was presented 
and the  C.3uncil is m s t  in te res ted  i n  fol loving the study t o  completion. 

I hope you r e a l i z e  tl,at the l imitee input  you received t h a t  evening i n  
no wey inaicated Cis Council's lack of i n t e r e s t  i n  the study, and we 
hope t o  have the or,r,ortur;ity t o  revjew t i e  stcdy findings. 

rhank you, again, fo r  the f i n e  presentat ion,  and ws hope you w i l l  be 
able t o  re turn  for  a presentat ion oE the  study findings. 

Sincerely yours, 

, - 

Louann French, 
Chairman 

Sincerely, 

Dick Parks 
Ch. NER 



GRAND TRAVERSE COUNTY 
DRAIN COMMISSIONER 

G O V E R N M E N T A L  C E N T E R  4 W  B O A R D M A N  AYE. 
TRAVERSE CITY. MICHIGAN 49684 (616) 941-2292 

October 31, 1978 

b y  and Porter, - h c .  
3750 Wood Street 
' l a s i n g ,  HI 48906 

WARREN VERHAGE 
DRAIN COMMISSIONER 

Dear Sir :  

'Ihank you fo r  your l e t t e r  of October 16, 197E., on the feasibili ty 

study for  the f ive  dam on the B o a r h  River. 

I am interested in  your study and your f i n d i q s  as to  cost to  restore, 

&at K.W. they wi l l  produce, cost of operation and what effect the repaired 

darrs wil l  have on the ponding areas. 

1 am looking forward to  reading your reports and studying.yo& 

findings . ,' 
Sincerely, / 

Drain ~ o m n i s s i m  

DEPARTMENT OF THE ARMY 
DETROIT DISTRICT. C O R P S  OF ENGINEERS 

BOX 1027 

DETROIT. M I C H I G A N  a0231 

Mr. Donald B. Emzry 
Emery and P o r t e r  Inc. 
Consul t ing E n g i n ~ e r s  and Land Surveyors  
3750 Wood S t .  
Lansing. M I  48906 . 

Dear Mr. Emery: , 

This  i s  i n  respocse  t o  your l e t t e r  r ega rd ing  your f e a s i b i l i t y  
assessment f o r  renovat ing o r  r e h a b i l i t a t i n g  of f i v e  e x i s t i n g  dams on t h e  
Boardman R ive r  bas in  i n  t h e  Grand Traverse  County, Michigan. 

A t  t h i s  t ime,  t h e  Corps of Engineers has  no f lood c o n t r o l  o r  nav iga t ion  
p r o j e c t s  on the  Boardman River  bas in  and none a r e  a n t i c i p a t e d  i n  t h e  
near  fu tu re .  However, f l ood  problems have o c c a s i o n a l l y  been exper ienced 
i n  the  Boardman Rlver  bas in .  Accordingly, t h e  f e a s i b i l i t y  assessment  
should d i s c u s s  ad-erse  and b e n e f i c i a l  impact of f i v e  h y d r o e l e c t r i c  
r e s e r v c i r  s i t e s  om the  p o t e n t i a l  f l ood  l e v e l s  and should inc lude  a  
comprehensive r e s e r v o i r  r e g u l a t i o n  plan b e n e f i c i a l  t o  the  f lood c o n t r o l .  
I n  a d d i t i o n  the  f e a s i b i l i t y  assessment  r e p o r t  should a l s o  cons ide r  a  
water-or iented outdoor  r e c r e a t i o n ,  improvement of f i s h  and w i l d l i f e  . 
r e sources  and 0 t h ~ ~  r e l a t e d  a s p e c t s  t h a t  would meet t he  e x i s t i n g  and 
projected needs ar.d ob jec t ives .  

I t r u s t  t h a t  t h e  &ove remarks w i l l  s e r v e  your needs. Should you 
r e q u i r e  any o t h e r  d a t a ,  p l ease  f e e l  f r e e  t o  c o n t a c t  us. . 

Since re ly  your s ,  

P. McCALLISTER 
Ch ie f ,  Engineering Divis ion 



Gra~d Ciaverse Soil C'o~ervfltio~ District 
1222 Rennin Street Telephone XB(- Traverse Ciy; Michigan 49684 

941-0960 

November 17, 1978 

'Donald B. Emery. P.E. 
Emery and Porter, Inc. . 
Consulting Engineers and Land Surveyors 
3750 Wood Street  
Lansing, b i i .  48906 

Dear Mr. Emery: 

In reference to your l e t t e r  of October'lb, 1978, on additional 
production of hydroelectric power from the Bosrdman Rivcr. The 
Grand Traverse Soil  Conservation Dis t r ic t  Board of Directors 
f ee l  the study is a good idea, but would l ike  to  be informed 
of any changes. . 

Respectfully, 

a r u c &  n-fW : 6 

Elmer Schmuckal, Chairman 
Grand Traverse Soil  Conservation Dis t r ic t  

6 r a n b  %eatl;t.sc Coui t tn  I) 

3848 TOWN WILL ROAD 

' TRAVERSE CITY. VICHIGAN 49684 

October  L j ,  1978 

Donald 3. Emery, P . E .  
Emeyy and P o r t e r ,  I n c .  
3750 Wood S t r e e r  
Lansing, M I  48906 

3 e a r  Mr. Emery: 

Rs: F e a s i b i l i t y  a s se s smen t  f o r  r , enova t ing  a n d / o r  
r e h a b i l i t a t i n g . o n e  o r  more o f  f i v e  e x i s t i n g  
dams on t h e  Soardmar. R i v e r  i n  Grand T r a v e r s e  
County,  H ich igan  an  3 T r a v e r s e  C i t y ,  Michigan t o  
p r o v i d e  a d d i t l o r w l  h y d r o e l e c t r i c  g e n e r a t i o n  
c a p c i t y .  C o o p e r a t i v e  Agreement No. E-W-78F-07-1792 
betwzen t h e  U.S. Department o f  Energy and t h e  J o i n t  
Ve2ture  of G r a n j  T r e v e r s e  County and t h e  C i t y  o f  
T r a v e r s e  C i t y  

Your l e t t e r  t o  Mr. Frank Tez3k, G a r f i e l d  T o ~ m s h i p  P l a n n i n g  Com- 
mis s ion  Chairman was. handed t o  me f o r  r e p l y  a s  C a r f i e l d  Township 
P l a n n e r .  

I b e l i e v e  t h e  Township w i l l  :e v i t a l l y  i c t e r e s t e d  ir: t h e  p o t e n t i a l  
i m p l i c a t i o n s  o f  t h i s  p r o j e c t ,  p a r t i c u l a r l y  w i th  r e g z r d  t o  t h e  
r e c r e a t i o n a l  c a p a b i l i t i e s  o f  t h e  w a t e r  b c d i e s ,  a s  w c l l  3 s  t h e  
s a f e t y  f a c t o r s  i nvo lved  wi th  h y d r o e l e c t r i c  g e n e r a t i o n  f a c i l i t i e s .  

Your l e t t e r  makeslno ment ion o f  p u b l i s  h e a r i n g s  r e g a r d i n g  t h i s  
m a t t e r .  We w o . ~ l d ;  t h e r e f o r e ,  be happy tc. ho ld  a  p u b l i c  h e a r i n g  
f o r  G a r f i e l d  Township r e s i d e r t s  shou ld  ycu wish .  The most l i k e l y  
time would be  a t  o u r  December P l a n n i n s  Ccmmission I l ee t ing  on 
December 6 ,  1978. Should yo- d e s i r e  suck. a  h e a r i n g ,  we w o ( ~ l d  l i k e  
t o  h e a r  from y3u a s  soon a s  p o s s i b l e  s o  t h a t  we may make s u i t a b l e  
a r r angemen t s .  

Shculd you wish  t o  i n f o r m a l l y  d i s c u s s  the m a t t e r  w i t h  o u r  
P l ann ing  Commission, we cou ld  make a1low:nces f o r  i t  e i t h e r  a t  
our  yovember 1, 1978 mee t ing  o r  agaLn a t  t h e  December 6 ,  1978 
meet lng .  We would be g l ad  to i n c l u d e  i t  a s  an  agenda i t e m  should  
yoc wish  t o  c o n t a c t  u s  i n  t b t  r e g a r d .  

ALL PHASES OF LOCAL GOVERNMEN- AFIE TIIE VOICES C.F PCOP1.C IN A FI4rC vrnra1.n 



3a48 TOWN HALL ROAD 
TFlAVERSE CITY. MICHIGAN 48684 

October  27 ,  1978 

Donald .B. Emery, P.E. 
Emery and P o r t e r ,  I nc .  
3750 Wood S t r e e t .  
Lans ing ,  M I ,  48906 

Dear Mr. Emery: 

Re: F e a s i b i l i t y  a s se s smen t  f o r  r e x o v a t i n g  a n d / o r  
r e h a b i l i t a t i n g  one o r  more o f  f i v e  e x i s t i n g  
dams on t h e  Boardman R i v e r  i n  Grand T r a v e r s e  
County ,  Michigan and T r a v e r s e  C i t y ,  Michigan 
t o  p r o v i d e  a d d i t i o n a l  h y d r o e l e c t r i c  g e n e r a t i o n  
capacity. Coope ra t ive  Agreement No. 
E-W-78F-07-1792 between t h e , U . S .  Department 
o f  Energy and t h e  J o i n t  Venture  of Grand T r a v e r s e  
County and t h e  C i t y  o f  T r a v e r s e  C i t y  

T h i s  l e t t e r  i s  in r e f e r e n c e  t o  a  t e l ephone  c o n v e r s a t i o n  o f  
Thur sday ,  Oc tobe r  26 ,  1978 between y o u r s e l f  and Gerry  Harsch,  
P l a n n e r  r e g a r d i n g  t h e  above c a p t i o n e d  w a t t e r .  

The Town Board h a s  4 meet ing schedu led  f o r  Thursday,  ~ o v e m b e r  9 ,  
1978,  a t  7 :30  p.m. a t  t h e  G a r f i e l d  Townhal l ,  T r a v e r s e  C i t y  
E l i c h ~ g a n ,  and we would be  happy t o  p l a c ?  t h l s  m a t t e r  on t h e  
agenda and have:you speak t o  t h e  Board a t  t h a t  t ime.  

Lee F. Wilson,  S u p e r v i s o r  
Cha r t e r  Township o f  G a r f i e l d  

Donald B. Emergy, P.E. 
Emery and P o r t e r ,  I n c .  
October  26 ,  19?8  
Page Two 

I n  any e v e n t  WE would l i k e  t o  d i s c u s s .  you r  f i n d i n g s  a t  a  
p r e l i m i n a r y  s t a g e  b e f o r e  your  f i n a l  p u b l i c a t i o n ,  and would 
be g r a t e f u l  i f  you  cou ld  keep u s  a p p r i s e d  o f  your  p r o g r e s s  
s o  t h a t ' w e  may g i v e  you i n p u t  a s  we may deem d e s i r a b l e .  

Yours v e r y  t r u l y ,  
.7 @< 

Gerry  Harsch,  P l a n n e r  
C h a r t e r  Township o f  G a r f i e l d  

c c :  Mr. Frank Tezak,  Chairman 
P l a n n i n g  C~mmiss ion  

+ U L  PHASES OF LOCAL GOVERNMENT A R E ' T H E  VOICES OF PEOPLE' IN A FREE WORLD E(2O) 



Supervisor - George J. Snimek 
Clerk - Florence M. Herald 
Treasurer - Donna J. Finnlla 

EAST BAY TOWNSHIP 
1965 3 Mile Road 

Traverse Cily, Michigan 49684 
Phone (616) 947-8647 

Trustee - Jero-ne F. Ko;b 
Truslee - ThDm.3 Slrail 

November 2, 1978 

Emery & Porter Inc. 
3750 Wocd Street 
Lansing, Michican 48906 

Dear Sirs: 

Re: F.easibility assessment for renovating and/or 
rehabilitating existing dams on Bcardman River, 
in Grand Traverse County. 

It is the opinion OF this commission that the 
restoration of the hydro-electric plants in the river 
system, would be to a distinct advantage to the entire 
area inv3lved. As this has been designated a natural 
river area, the maintenance of the ponds and existing 
dams would provide possible flood control, excellent 
fish and wild life habitat, and provide a source of 
electrical energy to supply on estimated 9 to 10 
percent of the current usage of The City Of Traverse 
City. 

This would result in energy savings of thousands 
of tons of coal each year, thus reducing the cost to 
produce extra peak load needs. 

If possible it would be greatly appreciated if 
a representative could attend our Planning Ccmmission 
meeting, on December 11, 1978. Ue would plan publicity 
for our area and invite open public to this meeting. 

uane M. CorPe 

DMC/bjs 
CC: File 

Chairman 
East Bay Planning Commissicn 



City of Traverse City Michigan 
49484 

@ornnn;sr;on - 111011a90 G ' n n  o\ GoYCr,tme,t, 

J a n u a r y  29,  1973 

Ross  C h i l d s ,  
County C o o r d i n a t o r  
Grand T r a v e r s e  County 
Cour thouse  
T r a v e r s e  C i t y ,  M I  49684 

Re: tlydro. F e a s i b i l ' i t y  S t u d y  

Dear  Ross: 

As we d i s c u s s e d  J a n u ~ r y  26, 1979,  by t z l e p h o n e ,  Dave S t a r r  
o f  t h e  S n e l l  Env i ronmen ta l  Group (working u.>der t h e  d i r e c t i o n  
o f  Don Emery) h a s  r e q u e s t e d  t h a t  t h e  C i t y  a.1d County c o r r e s p o n d  
t o  him l i s t i n g  a l t e r n a t e  x e t h o d s  o f  ownership  and o p e r a t i o n  
a u t h c - r i t y  f o r  e l e c t r i c i t y - p r o d u c i n g  dams owned by t h e  County.  

I t  i s  my as sumpt ion  t J l a t  a  County i n  Mlchigan d o e s  n o t  have  ' 

a u t h c r i t y  t o  o p e r a t e  a n  e l e c t r i c  u t i l i t y  and t h a t  i r r e g a r d l e s s  
o f  t h e  q u e s t i o n  o f  a u t h o r i t y ,  you f e e l  it does  n o t  a p p e a r  i n  t h e  
b e s t  i n t e r e s t s  o f  t h e  County a t  t h i s  t i m e ,  t o  become i n v o l v e d  i n  
t h e  e l e c t r i c . u t i l i t y  b u s i n s s s .  T h e r e f o r e ,  I w i l l  assume t h a t  . 
t h e  o p e r a t i o n  o f  t h e  h y d r o - e l e c t r i c  f a c i l i t i e s  on t h e  Boardrnan 
R i v e r  w i l l  be  t h e  r e s p o n s i j i l i t y  o f  t h e  T r a v e r s e  C i t y  L i g h t  and  
Power Department.  

For County-owned dams o p e r a t e d  by t h e  C i t y  t o  p roduce  elec- 
t r i c i t y  a t  l e a s t  t h r e e  l e g a l  o p t i o n s  would be a v a i l a b l e .  The 
County c o u l d  t r a n s f e r  an  easement  t o  t h e  Citjr  t o  o p e r a t e  and . 
m a i n t a i n  t h e  dam and any n e c e s s a r y  and appu-enant f a c i l i t i e s  . 
and l a n d .  A  l o n g  t e r m  l e a s e  o r  an  i n t e r g o v e r n m e n t a l  c o n t r a c t  
c o u l d  be  used t o  accompl i sh  t h e  same purpose ,  

Ross C h i l d s ,  County C o o r d i n a t o r  
Page Two 
J a n u a r y  29, 1979 . 

~t t h e  p r e s e n t  I s e e  t h e  easemen t s  a r r angemen t  t o  b e  t h e  
most p r e f e r r a b l e .  S i n c e  t h e r e  i s  a  t r a n s f e r  o f  e f f e c t i v e  con- 
t r o l  o f  r e a l  e s t z t e ,  an i n t e r g o v e r n m e n t a l  c o n t r a c t  would i n  
r e a l i t y  be  a  l e a ~ e  o r  g r a n t  o f  easement  t o  c e r t a i n  r e a l  p ro -  
p e r t y .  A l so ,  i f  I a m  c o r r e c t  a b o u t  t h e  C o u n t y ' s  l a c k  o f  a u t h o r i t y  

. t o  engage i n  t h e  e l e c t r i c  u t i l i t y  b u s i n e s s ,  an  i n t e r g o v e r n m e n t a l  
c o n t r a c t  f o r  t h a t  v e r y  a c t i v i t y  may c r e a t e  d i f f i c u l t i e s  i n  

' r e c e i v i n g  a  c l e a n  bond o p i n i o n  s h o u l d  a  bond i s s u e  b e  a u t h o r i z e d .  
A  l e a s e  may pose  s i m i l a r  d i f f i c u l t i e s  w i t h  bond ing  and h a s  t h e  
d i s a d v a n t a g e  o f  k i n g  f o r  a  f i n i t e  p e r i o d  and i s  s u b j e c t  t o  can -  
c e l l a t i o n ,  r e - e n t r y  r i g h t s ,  and o t h e r  s i m i l a r  l a n d l o r a  - t e n a n t  
o b l i g a t i o n s .  

The easement  a r r angemen t  would convey a  d e f i n i t e  a s s e t  
t h a t  c r e d i t o r s  c o ~ l d  look  t o  and t h a t  c o u l d  b e  c o n v e n i e n t l y  
va lued .  The easement  ar rangement  would o n l y  have t o  b e  a c t e d  
upon once by t h e  County and t h e  C i t y  and would a u t o m a t i c a l l y  
c e a s e  upon t e r m i n a t i o n  o f  l i g h t  and power a c t i v i t i e s  on t h e  
p r o p e r t y .  

P l e a s e  l e t  me know i f  you a g r e e  o r  d i s a g r e e  w i t h  my p r e -  
f e r e n c e  f o r  an  easemen t  a r r angemen t ,  a n d ,  o f  c o u r s e ,  f e e l  f r e e  
t o  c o n t a c t  me i f  you have any q u e s t i o n s .  

S i n c e r e l y ,  

W. P e t e r  Doren 
C i t y  A t t o r n e y  

c c :  Dennis LaBel l2  
B i l l  Strom 
Buck Wil l iams 
W e s  Reincke 
Dave S t a r r  / 

2 c . s ; c  1 - - 8' 1 1  1 " ' I ! ' .  o r  1 ' 1 "  
,(,,) 



STATE OF MICHIGAN 

WILLIAM G. MILLIKEN. Governor 

DEPARTMENT OF NATURAL RESOURCES 
S T E V E N S  1. M A S O N  BUILOINO. BOX 3WIQ. LANSING. HICHIGAN 4WOQ 

' HOWARD A. TANNER.  OIIOEIO~ 

Mr. mnald  P. Enery, P. E. 
Emery & Porter  
Consulting Engineers .and 
Land Surveyors 

3750 Wood St .  
Lansing, M I  48906 

February 6, 1979 

. . 
Dear Mr. Emery: 

M r .  Hanes of your o f f i c e  has requested t h a t  we provide formal 
ver i f ica t ion  of the  minimum flows required on t h e  Boardman 
River a s  was discussed with you i n  my of f ice  on November 28, 1978. 

In accordance with provisions of the Federal Povier Act, the  
Federal Fish and Wildlife Coordination Act, md other per t inen t  
s t a t e  s t a t u t e s  for  the  pro tec t ion  of f i s h  an i  w i l d l i f e  resources, 
t h e  Department w i l l  request  the  following minimum flows be 
released from t h e  hydropower generating f a c i a i t i e s  on the  
Boardman River: 

1. Brown Bridge Dam 1 2 0 ~ ~ s ~  
2. Sabin Dam 18OCFS 

It  would be a n ice  ges ture  on the  par t  of th?  c i t y  and county i f  
t h a t  minimum flow regimen were implemented a t  t h i s  time ra ther  
than waiting u n t i l  formal submittals  a re  mad? t o  t h e  Federal 
Energy Regulatory Conmission. 

You may wish t o  communicate our i n t e r e s t  in this regard t o  your 
c l i e n t s .  

1. As measured a t  t h e  Mayfield gauge. 

GRAND TRAVERSE COUNTY 
COUNTY COORDINATOR 

G O V E R N M E N T A L  C E N T E R  400 B O A R D M A N  AVE. 
1RP.VERSE CITY. MICHIGAN 49684 (618) 941-2200 

,. . 

F e b r u a r y  1 4 ,  1 9 7 9  

Mr. Donald  8 .  Emery 
Emery 6 P o r t e r ,  I n c .  
C o n s u l t i n g  E n g i n e e r s  and Land S u r v e - q r s  
3750  Wood S t r e e t  
L a n s i n g ,  Michigan  48906 

D e a r  Don: 

The  C o u n t y  Board  o f  C o m i s s i o n e r s  f o r m a l l y  move? a t  t h e i r  
r e g c l a r  m e e t i n g  o n  T u e s d a y ,  Februar:t 1 3 ,  1 5 7 9 ,  t h a t  t h e i r  
i n t e n t i o n  is  t o  e n t e r  j n t o  a l e g a l  a g r e e m e n t  w i t h  t h e  C i t y  
o f  T r a v e r s e  C i t y  t o  p r c v i d e  f o r  t h e  p r o d u c t i o n  c f  power a t  
c o u n t y  owned dams. T h i s  m a t t e r  h a s  b e e n  v o i c e d  by t h e .  
C i t y  A t t o r n e y ,  M r .  Doren ,  a n d  r e v i e x e d  b y  t h e  C k i e f  A s s i s t a n t  
P r o s e c u t i n g  A t t o r n e y ,  #r. L a B e l l e .  S e v e r a l  a l t e r n a t i v e s  
a p p e a r  t o  b e  a v a i l a b l e  b y ' w h i c h  t h e  c o u n t y  c o u l C  g i v e  f u l l  
a n d  l e g a l  a u t h ~ r i z a t i o r .  t o  t h e  C i t y  o f  T r a v e r s e  C i t y  f o r  t h e  
p r o d u c t i o n  o f  posrer. 

I t  i s  t h e r e f o r e  d e t e r m i n e d  t h a t  t h e  C o u n t y  o f  Grand  T r a v e r s e  
d o e s  n o t  i n t e n d  t o  e n t e r  t h e  b u s i n e s s  o f  p r o d u c i n g  power b u t  w i l l  
e n t e r  i n t o  s u c h  a n  a g r r e n e n t  w h i c h  rill p r o v i d e  f o r  t h e  p r o d u c -  
t i o n  o f  power b y  t h e  C l t y  o f  T r a v e r s e  C i t y .  T h i s  s h o u l d  r e s p o n d  
t o  t h e  r e c e n t  q u e s t i o n  r a i s e d  i n  r e f e r e n c e  t~ c o m p l e t i o n  o f  t h e  
p r o j e c t .  

S h o u l d  t h e r e  b e  a n y  f u z t h p r  q u e s t i o r . ~ ,  p l e a s e  d o  n o t  h e s i t a t e  
t o  c o n t a c t  my o f f i c e .  

I ' - -  
K. R o s s  C h i l d s  
County  C o o r d i n a t o r  

c o p i e s :  P e t e r  Doren,  I i t y  A t t o r n e y  
D e n n i s  L a B e l l ? ,  C h i e f  A s s ' t .  P r o s e c u t i n g  A t t y .  

M I C ~ ~ ~ N  
cc: D. Tierney 

L. Cook 





DESCRIPTION: 'UNION STREET DAM 

E a r l i e s t  Date i n  Serv ice:  F a l l ,  1981 

Nameplate Rat ing  N/A KW 

Capaci ty  221 KW 

6 KW . . Transmission Losses 

Capaci ty  f o r  System Load Without  Wi th 
F i s h  Ladder F i sh  Ladder 

Base Load 

Peak Load 

To ta l  

Cap i ta l  Costs 

P l a n t  

Equipment 

I n t e r f a c i n g  

Other (F i sh  Passage) 

I n t .  du r i ng  Const ruc t ion  

Engineer ing & Conting. 

T o t a l  Cap i ta l  

Annual ~ x ~ e n s e  

Maintenance - Labor 

Oth.er 

Repa i r - Labor 

Other 

Operat ion - Labor 

Other  

Admin. & General 

Insurance 

Taxes 

Other 

4,900 every 5 years . . .  . . 

30,000 every 10 years 

3,000 

No Add 

To ta l  Annual Expense 11,645 
* 

Deprec ia t ion  " 6,975) 29,014 

Dept. Ret irement *(25,827) 107,431 

T o t a l  Annual Cost *(32,802) 148,090 

Cost pe r  KWH ( M i l s )  # (  131.6) 98.1 

* (Added Cost f o r  F i sh  Passage) f ( I n c l u d i n g  F i s h  Passage) 



ESTIMATING FORM - 
Hydro-El ec t r i  c Power Devel opments UNION STREET DAM 

I tem Description Cost 

1. Prel iminary Expenses (Feasi bi 1 i t y  Study) 

Clearing S i t e  

Highways and Bridges 

Rai 1 roads and Bridges 

Wharves 

Ferries 

Taking Care of Water 

Reservoirs and Pond 

Dams 

Intakes 

Conduits 

Power House Substructure 

Power House Superstructure 

Hydraul i c  Equipment 

Electrical Equipment 

Miscellaneous Equipment 

Testing and Star t ing 

Tail Race 

Outdoor Transformer Station Structure 

Indicat. & Record Devices - Hydraulic Purposes 

Transmission Line & Telephone Line 

Substations 

Permanent Quarters 

Construction Overhead 

Local General Charges 

E r ~ y  i r~eer-i r ~ y  & M i  scel laneous 15% 

Allowance fo r  Contingencies & Omissions 

Real Estate, R/W, Flow & Water Rights 

Intcrest  during Construction 1% 

Taxes during Construction 

Interest  & Taxes on Cost of Real Estate R / W ,  
Flowage & Water Rights Prior to  Construction 

Working Capital 

TOTAL PROJECT COST 



UNION STREET DAM'CONSTRUCTION.COST DATA 

ITEM 

(I) PRELIMINARY EXPENSES 

UNIT AMOUNT UNIT COST 

a) Surveys Lump Sum $ 4,000.00 
b) Reports Lump Sum 800.00 

- c )  Bor ings and Test P i t s  Lump Sum 5,000.00 
d)  M i  s c e l l  aneous Lump Sum 1,000.00 
e) O f f i ce  500.00 
f) Power f o r  Construct ion Lump Sum 300.00 

- 
(2) CLEARING SITE 

a) C lear ing Lump Sum $ 9,000.00 

(12) POWERHOUSE SUBSTRUCTURE 

a) Ear th  Excavation 
b) Bearing P i l es  
c )  Embankment 
d) S t ruc tu re  Concrete 

' P .  
e) Slope Pro tec t ion  

'." .. .. .-,. .. 7 - 
':: . . . ,. 

,.:A, .... 

(13) POWERHOUSE SUPERSTRUCTURE 

a) S t ruc tu ra l  Steel  
b) M i  s c e l l  aneous Steel 
c )  M i  scel  l aneous 

F i n i s h  Construct ion 
d) Plumbing 

f e j  Heat ing Lighting 
g) O f f i c e  

HYDRAULIC EQUIPMENT 

a) Shipping Turbines 
b) Hydraul l c Equl pment 
c )  Hydraul i c  Equipment 

I n s t a l l a t i o n  

(15) ELECTRICAL EQUIPMENT 

a) Switchboard 
b)  E l e c t r i c a l  I n s t a l  l a t i o n  

C.Y. 1000 
L i  n. ~ t ' .  1000 

C.Y. 2000 
C.Y. 385 
C.Y. 5000 

LBS. 8000 
LBS. 2500 

Lump Sum 
Lump Sum 
Lump Sum 
Lump Sum 
Lump Sum 

Lump Sum 
Lump Sum 

Lump Sum 

Lump Sum 
Lump Sum 

SUB-TOTAL TOTAL 



UNION STREET DAM CONSTRUCTION'COST .DATA -- Continued 

ITEM UNIT AMOUNT UNIT COST SUB-TOTAL TOTAL 

(16) MISCELLANEOUS EQUIPMENT 

a) Crane and Motor Lump Sum 

(19) OUTDOOR TRANSFORMER STATION STRUCTURE 

a) Transformer Footings C.Y. 27 $ 260.00 $ 7,000.00 
b) Transformer Equf pment Lump Sum 27,000.00 27,000.00 

$ 34,000.00 

(20) INDICATING AND RECORDING DEVICES FOR HYDRAULIC EQUIPMENT 

a) Alarms Lump Sum 



DESCRIPTION: SABIN DAM 

- - 

Earl i e s t  Date in Service: September, 1930 

Nameplate Rating N/A KGI 

Capacity 484 KW 

Transmission Losses l5 KW Without With 
Capacity f o r  System Load Fish Ladder Fish Ladder 

Base Load 253 KW 2680 M W H / Y R  2386 
Peak Load 231 KW 635 FIWH/YR 635 - 

I 
Total 454 KW 3315 MWH/YR 3021 

-. 

Capital Costs 

Plant  32,440 

Equipment 557,000 

Interfacing 21,500 

Other (Fish Passage) * (620,000) 

I n t .  During Construction 6,100 

Engineering & Conti ng . 9 1,600. 

Total Capital 7089-640 

Annual Expense 

Maintenance - Labor 

Other 

Repai r - Labor 

Other 

Operation - Labor 

Other 

Admin. & General 

Insurance 

Taxes 

Other 

4,900 Every 5 years  

30,000 Every 10 years 

3,000 

No Add 

. . . . -- 

Total Annual Expense 8,909 

Depreciation *(15,500) 17,716 

Dept. Retirement *(57,393) 65,599 

Total Annual Cost *(72,893) 92,224 

Cost per KWH (Mi 1 s )  # (  54.7) 27.8 

* (Added Cost f o r  Fish Passage) # (Including Fish Passage) 



ESTIMATING FORM - 
Hydro-El e c t r i  c Power Developments SABIN DAM 

I tem Description Cost 

Prel imi nary Expenses (Feasi bi 1 i t y  Study) $ 3,440 

Clearing S i t e  

Highways and Bridges 2,000 

Rai 1 roads and Bridges 

Wharves 

Ferr ies  

Taking Care of Water 

Reservoirs and Pond 

Dams 

Intakes 

Conduits 

Power House Substructure 

Power House Superstructure 

Hydraul i c  Equipment 

E lec t r i ca l  Equipment 

Miscellaneous Equipment 

Testing and S t a r t i ng  

Tail Race 

Outdoor Transformer S ta t ion  Structure  20,500 

Indicat .  & Record Devices - Hydraulic Purposes 1,000 

Transmission Line & Telephone Line 

Substat ions 

Permanent Quar te r s  

Construction Overhead 

Local General Charges 

Erigi rieeririg & Mi scel  1 aneous 15% 

A1 1 owance f o r  Contingencies & .Omissions 

Real Esta te ,  R/W, Flow & Water Rights 

Taxes During Construction 1% 

I n t e r e s t  & Taxes on Cost of Real Esta te ,  R/W, 
Flowage & Water Rights Pr ior  t o  Constructi.on 

32. Working Capital 
TOTAL PROJECT COST 



SABIN DAM CONSTRWCTIOW'COST DATA 

ITEM UNIT AMOUNT UNIT COST , TOTAL 

(3) HIGHWAYS AND BRIDGES 

a) Canoe Portage Lump Sum 

(8) RESERVOIRS AND PONDS 

a )  Reservoir Bank 
Pro tec t ion  Sq.Yds. 67 . $ 30.00 $ 2,000.00 

(13) POWERHOUSE SUPERSTRUCTURE 

a) S t ruc tu ra l  Steel  LBS. 500 $ 2.00 $ 1,000.00 
b) M i  scel 1 aneous 

F in i sh  Construct ion Lump Sum , $ 15,000.00 $ 15,000.00 
c )  Plumbing Lump Sum 2,500.00 . 2,500.00 
d) L i gh t i ng  Lump Sum 1,500.00 . . 1,500.00 
e) Heating Lump Sum 3,500.00 .. 3,500.00 
f )  O f f i c e  Lump Sum 1,500.00 1,500.00 

,..- ..*.. 
','4' . ..--: $ 25,000.00 

(14) HYDRAULIC EQUIPMENT 

a) Shipping Turbines Lump Sum 
b) Hydraul ic  Equipment Lump Sum 
c)  Hydraul i c Equipment 

I n s t a l l a t i o n  Lump Sum 

(15) ELECTRICAL EQUIPMENT 

a) Switchboard Lump Sum 
b) E l e c t r i c a l  I n s t a l  lation-Lump Sum 

(19) OUTDOOR TRANSFORMER STATION STRUCTURE 

a) Transformer Footings C.Y. 2 7 
b) Transformer Equipment Lump Sum 

(20) INDICATING AND RECORDING DEVICES FOR HYDRAULIC PURPOSES 

a) Alarms Lump Sum 



DESCRIPTION: BOARDMAN DAM 

EARLIEST DATE IN SERVICE: September, 1980 

NAMEPLATE RATING N/A KW 
CAPACITY 963 KW 
TRANSMISSION LOSSES 25 KW Without With 
CAPACITY FOR SYSTEM LOAD Fish Ladder Fish Ladder 

Base Load 489 KW 5,322 MWH/YR 4,738 . 

. . Peak Load 474 KW 1,260 MWH/YR 1,260 
Total 963 KW 6,582 MWH/YR 5,998 

CAPITAL COSTS 

Plant 542,700 
Equipment 727,000 
Interfacing 28,000 
Other (Fish Passage) *(1,271,000) 
Int. During Construction 13,000 
Engineering & Conting. 194,700 

Total Capital 1,505,400 

ANNUAL EXPENSE 
Maintenance - Labor 

Other 
Repa i r Labor 

0l;her 
Operation - Labor 

Other 
Admin. & General 

Insurance 

Taxes 

Other 

4,900 Every 5 years 

30,000 Every 10 years 

~~~ - 

1,635 

294 

3.000 
No Add 

TOTAL ANNUAL EXPENSE 8,909 

DEPRECIATION *(31,775) .; 37,635 

DEPY. RETIREMENT *(117,656) 139,355 

TOTAL ANNUAL COST *( 149,431) 185,899 

COST PER KWH (Mils) # (  55.9) 28.2 

*(Additional Cost for Fish Passage) # (1ncl uding Fish Passage) - 



C ESTIMATING FORM - 
. Hydro-Electric Power Developments BOARDtrlAN DAM 

I tem Description Cost 
~ ~ - -  

Prel iminary Expenses (Feasi bi 1 i t y  Study) $ 7,240 

Clearing. S i t e  

Highways and Bridges 503,460 

Rai 1 roads and Bridges 

Wharves . 

Ferr ies  

Taking Care of Water 

Reservoirs and Pond . 

Dams 
Intakes 

Conduits 

Power House Substructure 

Power House Superstructure 

Hydraulic Equipment 

Elect r ica l  Equipment 

Miscellaneous Equipment 

Testing and S t a r t i ng  

Tail Race 

Outdoor Transformer Sta t ion Structure  

Ind ic t .  & Record Devices - Hydraulic Purposes 

Transmission Line & Telephone Line 

Substat ions 

Permanent Quar te r s  

Construction Overhead 

Local General Charges 

Engineering & Mjscell aneous 15% 

A1 l owance f o r  Contingencies & Omissions 

Real Esta te ,  R/W,  Flow & water Rights 

I n t e r e s t  During Construction 

Taxes During Construction 1% 

I n t e r e s t  & Taxes on Cost of REal Esta te ,  R / W y  

Flowage & Water Rights Pr io r  t o  Construction 

Working 'capital  

TOTAL PROJECT COST 



ITEM UNIT AMOUNT UNIT COST TOTAL 

(3) 'HIGHWAYS AND BRIDGES 

a) New Br idge Sq.Ft. 4074 $ . 78.00 
b )  New Approaches M i .  0.3 612,300.00 
c )  Canoe Portages Lump Sum 2,000.00 

(8) RESERVOIRS AND PONDS 

a )  Reservoir Bank 
Pro tec t ion  Lump Sum b '2,000.00 

(11) CONDUITS 

a )  Pa in t ing  Penstocks Lump Sum ' $ 2,000.00 

(13) POWERHOUSE SUPERSTRUCTURE 

a)  S t ruc tu ra l  Steel  LBS. 500 $ 2.00 
b) M i  scel 1 aneous 

F in i sh  Construct ion Lump Sum 16,500.00 
c )  Plumbing Lump Sum 3,000.00 
d)  L i g h t i n g  Lump Sum 2,000.00 
e)  Heating Lump Sum 4,000.00 
f )  O f f i c e  Lump Sum 1,500.00. 

(14) HYDRAULIC EQUIPMENT 

a) Shipping Turbines Lump Sum 
b )  Hydraul i c  Equipment Lump Sum 
c )  Hydraul ic  Equipment 

I n s t a l l a t i o n  Lump Sum 

(15) ELECtRICAi EQUIPMENT 

a )  Switchboard Lump Sum 
b) E l e c t r i c a l  I n s t a l  l a t i o n  Lump Sum 

(19) OUTDOOR TRANSFORF.1ER STATION STRUCTURE 

a) Transformer Equipment Lump Sum $ 27,000.00 
A- 

*-- 

(20) INDICATING AND RECORDING DEVICES FOR HYDRAULIC PURPOSES 

a)  Alarms Lump Sum $ 1,000.00 



DESCRIPTION: KEYSTONE DAM 

EARLIEST DATE I N  SERVICE: F a l l .  1982 

NAMEPLATE RATING . 

CAPAC ITY 

TRANSMISSION LOSSES 

CAPACITY FOR SYSTEM LOAD 

Base Load 

Peak Load 

To ta l  

CAPITAL COSTS 

P l a n t  

Equipment 

I n t e r f a c i n g  

Other ( F i s h  Passage) 

I n t .  Dur ing Const ruc t ion  

Engineer ing & Conting. 

To ta l  Cap i ta l  

ANNUAL EXPENSE 

Maintenance - Labor 

Other  

Repai r - Labor 

0 t her  

Operat ion - Labor 

l4 KW Without  With 
F i s h  Ladder F i s h  Ladder 

4,900 Every 5 Years 

30,000 Every 10 Years 

Other 4,235 

Admin. & General 430 

Insurance 6,750 

Taxes No Add 

Other  

TOTAL ANNUAL EXPENSE 15,395 

DEPRECIATION *(15,500) 65,013 

DEPT. RETIREMENT *(57,393) 233,957 

TOTAL ANNUAL COST *(72,893) 314,365 

COST PER KWH ( M i l s )  # (  1.33.4) 98.6 

* (Added Cost f o r  F i sh  Passage) f '  ( I n c l u d i n g  F i s h  Passage) 



ESTIMATING FORH - 
Hydro-El ec t r i c  Power Developments KEYSTONE DAM 

I tem Description Cost 
-- - - 

Prel imi nary Expenses (Feasi bi 1 i ty  Study) 

Cl earing S i t e  

3. Hi ghways and ~ r i  dges 

4. Rai 1 roads and Bridges 

5. Wharves 

6. Ferries 

7. Taking Care of Water 
Reservoirs and Pond 8. 

9. Dams 

Intakes 

Conduits 

Power House Substructure 

Power House Superstructure 

Hydraul i c  E q u i  prnent 

Electrical Equipment 

Miscellaneous Equipment 

Testing and Star t ing 

Tai 1 Race 

Outdoor Transformer Station Structure 

Indicat. & Record Devices - Hydraulic Purposes 

Transmission Line & Telephone Line 

Substations 

Permanent Quarters 

Construction Overhead 

Local General Charges 

Engineering & Miscellaneous 15% 

Allowance f o r  Contingencies & Omissions 

Real Estate, R/W, Flow & Water Rights 

Interest  During Construction 1% 

Taxes During Construction 

Interest  & Taxes on Cost of Real Estate, R / W ,  
Flowage & Water Rights Prior to  Construction 

Working Capital 
TOTAL PROJECT COST 



'KEYSTONE DAM'CONSTRWCTION'COST'DATA 

ITEM UNIT AMOUNT UNIT COST 

(1)  PRELIMINARY 'EXPENSES 

a )  Surveys Lump Sum. $ 6,000.00 
b )  Reports Lump Sum 1,000.00 
c )  Borings and Test  P i t s  Lump Sum 8,000.00 
d )  M i  s ce l  1 aneous Lump Sum 1,000.00 
e )  Off ice  Lump Sum 500.00 
f )  Power f o r  Construction Lump Sum 500.00 

CLEARING SITE 

a )  Clearing Lump Sum $ 15,000.00 

(3 )  HIGHWAYS AND BRIDGES 

a )  Access Road Lump Sum $ 25,000.00 

1 Earth Excavation C . Y .  2,000 $ 5.00 
1 Embankment C.Y.  40,000 4.55 
1 St ruc tu ra l  Concrete C.Y.  1,900 260.00 
1 Sheet P i l ing  Ton 450 975.00 
I Slope Protect ion C.Y.  3,500 45.50 
1 St ruc tu ra l  S tee l  LBS. 10,000 2.00 

a )  Earth Excavation C.Y.  6,000. $ 5.00 
b) Lining and Slope 

Protect ion S.Y. 2,000 20.00 

(12) POWERHOUSE SUBSTRUCTURE 

a )  Earth Excavation 
b)  Bearing P i l e s  
c )  Embankment 

S t ruc tu ra l  Concrete 
Slope Protection 

SUB-TOTAL TOTAL 

C.Y.  2,000 $ 5.00 $ 10,000.00 
L.  F. 1 , 6 6 7 .  . 15.00 25,000.00 
C.Y.  7,100 4.50 ' 32,000.00 
C.Y.  385 260.00 100.000.00 
C.Y.  1,200 



KEYSTONE DAM CONSTRUCTION COST DATA -- Continued 

ITEM UNIT AMOUNT UNIT COST SUB-TOTAL TOTAL 

(13) POWERHOUSE SUPERSTRUCTURE 

' a) 'Structural Steel . 

b) Miscel 1 aneous 
Finish Construction 

c) Plumbing 
d) Lighting 
e )  Heating 
f) Office 

( 14) HYDRAULIC EQUIPMENT 

LBS. 19,500 $ 

Lump Sum 47,000.00 47,000.00 
Lump Sum 5,000.00 5,000.00 
Lump Sum 4,000.00 4,000.00 
Lump Sum 6,000.00 6,000.00 
Lump , Sum 1,500.00 1,500.00 

$102,500.00 

a) Shipping Turbines Lump Sum $ 4,000.00 $ 4,000.00 
b) Hydraulic Equipment Lump Sum 304,000.00 304,000.00 
c)  Hydraul i c  Equipment 

Instal lation Lump Sum 70,000.00 70,000.00 
$378,000.00 

(15) ELECTRICAL EQUIPMENT 

(/.::! ,. . . i .: a )  Switchboard Lump Sum 
c2,it7t b) lectrical Installation Lump Sum 

(16) MISCELLANEOUS EQUIPMENT 

a )  Crane and Motor Lump -Sum 

(19) OUTDOOR TRANSFORMER STATION STRUCTURE 

a) Transformer Footings C.Y. 2 7 $ 260.00 $ 7,000.00 
b) Transformer Equipment Lump Sum 11,250.00 11,250.00 

. .. .2-5m 

(20) INDICATING AND RECORDING DEVICES FOR HYDRAULIC EQUIPMENT 

a )  Alarms Lump Sum 

(21) TRANSMISSION LINE AND TELEPHONE LINE 

a )  'ie1,ephone Line Lump Sum 



DESCRIPTION: BROWN BRIDGE DAM.  W/O FISI~ LADDERS 

EARLIEST DATE I N  SERVICE: N/A on Stream 

NAMEPLATE RATING 800 KW 

CAPACITY . 823 KW 

TRANSMISSION LOSSES 25 KW 

CAPACITY FOR SYSTEM LOAD 

Base Load 210 KW 1,875 MWHIYR 1,429 

Peak Load 613 KW 1,012 MWH/YR 1,012 

To ta l  823 KW 2,887 MWH/YR 2,441 

CAPITAL COSTS 

P l a n t  20,000 

Equipment 10,000 

I n t e r f a c i n g  2,000 

Other 

I n t .  Dur ing Const ruc t ion  2 70 

Engineer ing & Cont ing 

T o t a l  Cap i ta l  

ANNUAL EXPENSE 

, Maintenance - Labor 

Other  12,900 Every 5 Years 

Repa i r - Labor 

Other 30,000 Every 10 Years 

Operat ion - Labor 

Other  4,235 

Admi n. & General 5 15 

Insurance 

Taxes 

No Add 

No Add 

Other  , .. 

TOTAL ANNUAL EXPENSE 

DEPRECIATION 

DEPT. RETIREMENT 

TOTAL ANNUAL COST 

COST PER KWH (Mil 's)  



ESTIMATING FORM - 
. Hydro-Electric Power Developments BROWN BRIDGE DAM 

I 

I tem Description Cost 

Prel iminary Expenses (Feasi bi 1 i ty  study) 

Clearing S i t e  

Highways and Bridges, 

Rai 1 roads and Bridges 

Wharves 

Ferri es 

Taking Care of Water 

Reservoirs and Pond 

Dams 

Intakes 

Conduits 

Power House Substructure 

Power House Superstructure 

Hydraul i c Equipment 

Electrical Equipment 

Miscellaneous Equipment 

Testing and Starting 

Tail Race 

Outdoor Transformer Station Structure 

Indicat. & Record Devices - Hydraulic Purposes 

Transmission Line & Telephone Line 

Substations 

Permanent Quarters 

Construction Overhead 

Local General Charges 

Engineering & Miscellaneous 15% 

Allowance f o r  Contingencies & Omissions 

Real Estate, R / W ,  Flow & Water Rights 

In teres t  During Construction 1% 
Taxes During Construction 

Interest  & Taxes on Cost of Real Estate, R/W,  
Flowage & Water Rights Prior to  Construction 

Working Capital 

- TOTAL PROJECT COST 



BROWN'BRIDGE DAM CONSTRUCTION COST DATA 

ITEM 

(3)  HIGHWAY AND BRIDGES 

UNIT AMOUNT UNIT COST 

a) Canoe Portage Lump Sum $ 2,000.00 

(8) RESERVOIRS AND PONDS 

a) Reservoir Bank 
Pro tec t ion  Sq.Yds. 333 $ 30.00 

(13) POWERHOUSE SUPERSTRUCTURE 

a) M isce l l  aneous Steel  Lump Sum 
b) Wall s and P a r t i t i o n s  Lump Sum 
c )  Gutters, Leaders, and 

Flashing Lump Sum 
d) Hardware Lump Sum 

-... . 
..-.b <.::a. 

e) Pa in t ing  and F in i sh i ng  Lump Sum 
%. :.>. -7, * 

(15) ELECTRICAL EQUIPMENT 

a) Switchboard Lump Sum $ 10,000.00 

(20) INDICATING AND RECORDING DEVICES FOR HYDRAULIC PURPOSES 

a) Alarms Lump Sum $ 1,000.00 

a) Telephone Lines Lump Sum $ ~ , O O O . O O  

TOTAL 



(9 )  FISH PASSAGE CONSTRUCTION COST DATA 

LOCATION HEAD $/FOOT OF HEAD* COST 
(FEET) 

- ~ 

Union.Street  Dam 

Sabin Dam 

Boardman Dam 4 1 $ 31,000.00 $ 1,271,000.00 

Keystone Dam 

Brown Bridge Dam 30' N /  A N/A 

Total Construction Cost of Union S t r e e t  Dam, Sabin Dam and Boardman Dam == 
$ 2,170,000.00 

Total Construction Cost of Union S t r e e t  Dam, Sabin Uam, Boardman Dam and 
Keystone Dam == $ 2,790,000.00 

* Construction Cost Estimate Supplied by t he  Michigan Department of Natural Resource 
(1981 Cost Estimate) 
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