
ALGIN H. NOLAN 
CERTIFIED PUBLIC ACCOUNTANT 

P. 0 .  BOX 768 
MT. STERLING. KENTUCKY 40353 

August 9, 1982 

Department of Energy 
Savannah River Operations Off ice  
Atlanta Support Office 
1655 Peachtree S t r ee t ,  N.E. 
Atlanta, Georgia 30309 

Attn: Contracts/Grants 

Re: Grant Closeout - Grant No. DE-FG44-81 R 410491 

Gentlemen: 
.' 

Please f i n 4  enclosed the  following r e l a t i v e  t o  t he  above-referenced 
grant  and yaur l e  ter.\dated J u l y  13, 1982: 
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1)  A- &na% s t a t u s  report .  

2) There i s  no f i n a l  payment requested nor is  a refund 
due. 

3) The f b a l  Performance Reports i s  t ha t  t h e  greenhouse has been 
completed and i s  not i n  use. The a t a tu s  repor t  mentioned In  
1)  above r e f l e c t s  t h e  costs ,  e tc .  I am enclosing herewith 
photographs of the  project .  

4 )  Two copies of our l a t e s t  aud i t  report .  

5) Property Cer t i f i ca te .  

Thank you very much, 

AHN/ dma 
I 

Enclosures (3) DISCLAIMER 
- -  2 

I 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or m n s i -  
bility for the accuracy, completenem, or wfulnem of any information, apparallm, product, or 
pmccs bid, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any spedic commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise docs not necessarily constitute or imply its endorsement, recorn- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinion8 of authors expressed herein do not necessarily state or reflect those of the 
'Jnited States Govomment or any agency thereof. 

-- 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
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disclosed, or represents that its use would not infringe privately 
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recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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12. TECHNICAL DESCRIPTION OF PROJECT 

Provide a complete and reasonably detailed technical description of your project. Explain exactly what you 
are going to do and how you are going to do it. Use additional pages, if needed. Provide photos, blueprints, 
drawings, and any supporting information you believe is necessary. Be sure that your description describes 
how your project will meet the technical evaluation criteria listed on page 4. Clearly indicate any confidential 
information or data a s  instructed on page A-1. 'i 
The entry of thk \is!Ater's Admin building w i l l  be converted t o  a @enhouse 
t h a t  wraps around the  entry roof t o  insulate  the  3" f e e t  of 8 f Z f  high windows 
i n  aluminum frames with no thermal break and the  101x38' entry s lab  which 
has no thermal break from the  f loor  of the  dining r o o m  o r  entry. This green- 
house w i l l  wrap around the  eastern w a l l  of the  dining r o o m  t o  provide so la r  
gain in the  morning and provide a mderat ing environment against the  outside 
of the  cut sandstone w a l l  which at  present provides a good conductor of heat 
out.  The greenhouse'will include a 20'x1Z1 section off  the  receptionists  o f f i c e  
whose external w a l l  is of 3 sheets of 6'x8' g lass  i n  aluminum frames with no 
thermal break. A l l  g lass  i s  a t  present s ingle thiclaess .  'The greenhouse is ..I . 

805 sq f t  of f loor  spsce. The skin of the  green house i s  1442 sq  f t  and is made o: 
b t h e  glas  pands(where necessary t o  perserve the  view f r o m  the  dining h a l l )  
and 8 oz f iberglass  panels. The framing is of wood. The footer  i s  t o  be of 
poured concrete ex-tending below the  f r o s t  l i n e  and is t o  be insulated on the  
outside with polystyrene and skinned with asbestos b o d .  
Tne 4'x8'. and 6'x8' s l id ing  glass  panels can be opened on days when there i s  
solar  gain and the  dining area can be expanded i n t o  one side of t h e  greenhouse. . 

Results f r o m  the greenhouse w i l l  be t o  provide a mderat ing envimnment f o r  the  
external w a l l  and provide so la r  gain on an area of t h e  building now the  
greatest  heating problem. A t  present the  dining h a l l  i s  heated by an in- 
adequate heat exchanger and through an under flmr unksulated concrete plenum . 

and i f  there i s  any heat gained it j.s hard t o  f e e l  at the  regis ters .  The windows 
s l i d e  in panels of three so  there  are three s tat ionary windows where three  hot " 

wa-La> r*adiat&s w i l l  be ins ta l led  off  the  exist- hot water system.requiring i 
1 1 2 '  of 2" delivery pipe and insulation, and 60; of 1" branch piping. The 
radiators  w i l l  be passive. These radiators  w i l l  replace and originate where the  
heat exchanger is a t  present. 
'l'he clerestory windows are single sheet glass  in s t e e l  frames with no thermal 
break. The w i l l  & framed out in wood and sheeted with 802, f iberglass  t o  be "- 
visual ly consistant with the greenhouse and the  trorrbe w a l l  a t  the  south of the  
building. The skin w i l l  be 100sq. f t . .  
The tru>mbe w a l l  w i l l  be.rm.de from the  exist ing south w a l l  of 8" block with a 
4'' s p l i t  concrete l!rick veneer with no thermal break between the  two. The surface 
w i l l  be painted with a heat absorbing masonry paing and the  w a l l s  w i l l  be 
ported four times a t  e i the r  s ide  of the  south entry- two up and two down t o  
provide air flow. The system w i l l  be manually operated. The 385 Sq ft surface 
w i l l  be skinned with the  same 802. f iberglass  panels and the  framing w i l l  be wood; 
I might add here t h a t  fiberglass was chosen because of the  high e t a n c e  of, 
glass  around 28 children f r o m  problem homes. 
The rear w a l l  of the  building (north) l i e s  against a delivery drive and can not 
be bermed. I had thought first t o  use the  DRIVIT'or equivalent system f o r  external 
insulation a s  t h a t  kind of exter ior  is  what is used on the  US Forest Service bldg 
L-I k r v a  Ky. which is the  first so la r  and wood government buildin?, and which i s  
a l so  much of the  inspirat ion f o r  the  form the  proposal f o r  the  children's center 
building is taking. i  I have chosen styrofoam and drywall as i n t e r i o r  insulation . 

and facing a t  $l /sq f t  instead of the  external system a t  $4/sq f t .  
continued on tech description p 2 : 
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Overhead insulation w i l l  be of mineral f i b e r  blown in t o  give an R30. It w i l l  
. 2 

cover 7500 sq f t .  
Ibuble glazed window units  w i l l  be ins ta l l ed  as storm windows and w i l l  give 

'#: 

the building t r i p l e  glazing f r o m  what i s  now single glazed alminwn sash ... : \. . 
'I windows with no the& break. . .. . 

There w i l l  be 182 l inea l  f ee t  of retaining w a l l  t o  hold a b e r m  agaipst the  build-- .; 

ing. The retaining w a l l  w i l  be 3' high and w i l l  hold earth t o  a depth of 4 '  agaiq? 
the  building. There w i l l  h an insulat ing c o l m  of polystyrene against the  concm! 
window s i l l  t o  b ~ x a k  the mass of the  wall from the  earth a t  the  surface of t h e  bemg 
The w a l l  w i l l  be insulated with inverted t h r o w  away p p  bot t les  and othe one-way ;:I 
glass  containers from the  food delivery and packaging chain. The placement of the.: 
bot t les  w i l l  be between the  waterprohafed wall and the  earth be rm providing both ..: 
free drainage and ce l lu la r  glass  insulation. The mment of t h e  berm w i l l  be 
shif ted away f r o m  the conrete brick veneered 8" block wall. The s i f t i n g  of s o i l  :'. 
i n t o  the  ce l lu la r  gla$s space w i l l  be held by nylon netting. The bot t les  w i l l  be .:: 
placed by volunteers between the  w a l l  and a sheet o f .  30nx8' plywmd sandwiched be- I' 
tween two sheets of agricul tural  film. F i l l  w i l l  be put between the  outside re+ .: 
t h i n g .  w a l l  and the  plywood s l i p  form and as f i l l  i s  added t o  t h e  level  of the  : .  
bot t les  the  form w i l l  be pulled up and the  process repeated. The retaining 

! .  
w a l l  w i l l  hold the  berms edge f o r  eas ier  mintainance of the p u n d s  and t reduce :: 
the  load of the  berm on the building wall. The be rm wall k r i l l  be 4 '  from the  . I  
building w a l l  and the  berm w i l l  be planted with p e m e n t :  vegitation. The . . 

, retaining wall w i l l  be l a id  of native sandstone consistant with the  older element :i 
of the  campus. 
The delivery system f o r  the hot water heat is at present uninsulated 2" black ; I  

pipe so  t h a t  even i f  the  radiators  m shut down the  circulat ion in the  system . 

gives off a great deal of heat. The 2" pipe w i l l  be insulated with f iberglass  
pipe insulation . Five hundred and thiFfyLfeet w i l l  be required. 

... 

. . 

CONTINUED TECHNICAL page3 
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T h i s  d r a w i n p  s h o w s  c o m p l e t e d  berm w i t h  t 

d o u b l e  g l a z e d  sash ,  r e t a i n i n r  w a l l ,  b o t t l e s  
p l a c e d  w a l l  w a t e r p r o o f e d ,  d r a i n a r e  a n d  t i l e  
o v e r h e a d  i r ~ s u l a t e d  , w e e p  i n  r e  t a i n i n p  wall, 
a n d  r a d i a t o r  o n  i n s i d e  o f  t h e  S u i l d i n y  w a l l .  
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13. SOCIAL AND ECONOMIC BENEFITS OF PROJECT . -1 
:.f; 

5 
" , Discuss in detail the social and economic benefits your project will provide to the community, state, region, ..,: 
.. , 

etc. DO NOT include technical details. Refer to state review criteria on page 3. Please take care to respond to . .4 ?; 
',' each of the criteria and be certain to highlight any special qualities your proposal has. Additional pages may .. + 

be added if necessary. . . 
a 

In order t o  of fer  a be t t e r  understanding of the  project I f e e l  it is important . . I  .- '..( i a  
t o  l is t  some of the  specif ic  circumstances of Buckhorn Children's celker,  the  

. -: &. 
s i t e  of the  proposed project.  Historical ly Harvey Murdock m d  his wife s tar ted  .3 ,  
a settlement school a t  Buckhorn in 1902. The settlement school, one of 
th i r teen  i n  the mountains of Kentucky, was original ly cal led Witherspoon College to: 
offer  dignity t o  the  many students who were f i r s t  attending s c h m l  in t h e i r  twentieg 
and t h i r t i e s .  In 1957 the  center gave 3 acres of ground across the  road t o  P e r r y , $  .. J. 

County f o r  the  establishment of an elementary and high school. A t  t h a t  time , *. 
.C- 
:<A 

the  focus of the  ins t i tu t ion  changed f r o m  being primarily educational t o  taking :5 

, children from untenable backgrounds and a t  the  same time providing t u t o r i a l  .!; 
+: . .. 

service f o r  t h e i r  own 28 c h i l m .  Also the  center now operates a day care I % 
. .. 

f a c i l i t y  f o r  24 local  c h i l d .  and there  are plans t o  accept elderly people i n t o . -  :$ 
the  campus home. The center does not accept children they f e e l  they would be 7 
unable t o  help. There are 24 employees and 28 children plus numerous volunteers for  
whom there are two a m e n t s  in the 'bui lding proposed in t h i s  project.  The .-. .*.: . .. 
building w a s  or iginal ly a g i r l s  d o m t o r y .  It was b u i l t  in 1961 on the  s t r m g t h  3 
of 13C/gal o i l .  The center i s  sponsored by the Presbyterian Child Welfare .:3, - . .. 
Agency and fallls within 'the Synod of the  Covenant. When I ' f i F s t  v is i ted  the  :(. 

center l a s t  fall t o  s e t  up a pottery workshop I was struck by the  qual i ty of main- < .'. 

tainance and the sense of economy with which the  grounds were kept,  giving the  2.3 

campus a farmlike quality.  I was a l so  impressed by the  f a c t  t h a t  the campus lay in 
a south facing bowl d i rec t ly  across t h e  valley f m  t h e  dam at  t h e  lake of . j ' 

. i! 

Buckhorn S t a t a e S O r t  Park, below which l i e s  t h e  afore mentioned Perry Count.] .. . . .z, -. 
schml.  I w a s  a l so  struck by the-h mss nature of the  buildings k i n g  e i t h e r  of.; .% 

. concrete block of cut sandstone. The center lies-at the  center of the  comunity ,c 

in many ways. There is a gym and a chapel f o r  use by locals  a s  well as the  f a c t  .% 
. . . :$ 

tha t  m y  in the  c o m i t y  work at the  center. . .. 

continued o 
14. QUALIFICATIONS OF KEY PEOPLE 

Identify the key personnel, consultants, and subcontractors, including yourself, who wil l  contribute most to 
the performance of the project. Describe the role of each participant in the project and the number of hours 
each person will devote to the project. List or attach only those qualifications which relate to the project and 
the number of hours each person intends to devote to the pro;ect. (Qualifications may include education, 
job-related skills, practical skills, hobbies, etc.) 

David E3xdc.s AIA is  a practicing archi tec t  with one almost worn out copy of 
Edward Mazria's d k ;  PASSIVE SOLAR ENERGY. David w i l l  do the  final drawings 
f o r  the  project and do the  archi tec tura l  detai l ing.  He w i l l  a l so  pass on t h e  
final product with the  individual contractors. He w i l l  put aprox 125 hrs. in. 
Eric Larson--Head Ghrdener Castleton Farm, Lexington Ky. Eric w i l l  es tabl ish 
the greenhouse a s  a working unit  and a s  a teaching f a c i l i t y  f o r  the  children. 
He w i l l  a l so  landscape the berms. He w i l l  put in about 24 Ms.. 
Paul C~rnbs he-ad ~f t h e  mintainance crew a t  the  center,  w i l l  m a g e  building 
of the  retaining wall and w i l l  build the  t rombe wall with h i s  crew. He w i l l  
put in appmx 240 hrs on the  project.  

Continued QUALIFICATIONS page 2 
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Benefits page 2 3 . >. 
\" :. 

The potential  impact on the  comunity and region i s  . m i f o l d .  Because of t h e  if 
nature of t h e  ins t i tu t ion  there a re  many v i s i t o r s  from the  local  and regional -- 
comunities.  Every s m r  there a re  work camps who request project a t  the 
center. These church sponsored work camps zre comprised mainly of children in middle 
o r  high school. The simplemindedness and economy of the  project are visual ly . ... 
available t o  those who see it. Volunteers involved in the project w i l l  be able t o  

' 

ca~"ry away a hands-on understanding of simple and available techniques f o r  . -. 
- 

eff icient  heating and coolmg. The process of the  project w i l l  be do ented by vidd T - 
through Cable 1 0  TV in Frarikfort Ky. a s  well a s  the  m y  presenta ions now 

given regionally by t h e  staff. A most important benefit  t o  the connmnity and regiod 
would be in the  concept t h a t  ,*ash glass  i s  a building block in thembl  insulation. .: 
A national problem w i l l  be g b e n  the  space t o  become a benefit  and & ~ i b t e g r a l  part 2 
of the  food packaging industry w i l l  have an ou t l e t  i n t o  the  building industry. 
The way I happened t o  come on the  idea of using g lass  as insulation between a berm ;j 
and a mass w a l l  was a g m  I s ta r t ed  playing in 1975 cal led the  Buffalo Robe .' 
Construction Company--our motto is "If you have enough clothes you don't  need a house" 
The rules of the  game w e r e  t o  build a 1200 sq f t  house i n  two days with 20 men - 1  

with $2000 t h a t  would be passively heated and cooled, provide part of the  d i e t ,  
have an expected l i f e  span of 500 years, 200 years without mintainance, 
use cul tural  scrap and on s i t e  rraterials-- sometinig of a cross between a t e n t  
and a culvert .  I n  1979 I attended a three day seminar on earth sheltered homes. 
I w a s  sponsored by a rn who wanted one bu i l t .  I d idn ' t  build one but became 
acquainted with Edward Mazria's book and several in  earth sheltered design. 
While studying t h e  l i t e r a t u r e  and v i s i t ing  homes I heard of I was struck by the  in- .'. 

consistmcy of putting up a 50 y e a  iraterial (extruded polystyrene) t o  insulate  
. .. 

a 2000 year material (concrete). Anyway you can see the  game i s  a mind s t re tcher  .: 

and orie night I s a t  up in bed Snd saw glass  containers inverted would rrratch t h e  l i f e  3 
of concrete.and would provide s table  ce l lu la r  a ir  space with only tangential  contact : 

between glass  vessels,  and inverting would provide f r e e  drainage so no water is 
held t o  increase thermal conductivity--all t h i s  in a s i tuat ion against a w a l l  
not t o  bu subjected t o  hydrostatic pressure. The most interest ing thing f o r  me . 

besides being embarrassingly simple was t h a t  the  materials w e r e  handled through 
the  food chain and a lso  that the  problem of dealing wiht glass  breakage would be 
deal t  with by the  appropriateness of burying it. hyway f o r  me BINGO t r a sh  i s  
given mental trwsure beyond the  hammermill and mrk heat. i 

The energy resources involved are f i r s t  OIL which i s  expected t o  cost  i n  excess of .'?. 
$3000 during this present mild heating season. The purpose of the  project is t o  . :: 

- I :  . .. - shift the  load frorn o i l  t o  so lar  with . the  Greenhouse double entry and t h e  tmrrbe . -; 
w a l l  and t o  conserve the  energy needed t o  heat t h e  building, and t o  provide cooling j. - 
m t h e  energy from t h e  ear th  with the  w a l l s  act ing as  a thermal wick. Another ;I 

energy s o m e  is t h e  thermal mss of t h e  building itself. Another energy resource '; 
i s  the  20th century American distmbution system t h a t  del ivers  food in glass 
containers and building materials and a l so  o i l  based insulation. Glass i s  the  mst .'"; . . 
cost effect ive energy use in conversion f r o m  heat t o  product, i t s  drawback being ...... 

i t s  mass as compared with say alminum. The additional mass is, in this case, 
a plus in t h a t  it is s t ruc tura l ly  ridged. Also food I?errsains i n  a more s table  
condition in glass  than any other form of packaging. Glass is  the  only packaging 
that is already oxidized. The BUCKHORN CHILDREN'S CENTER administration building 
w a s  additionally apealling as  the  heat is hot w a t e r  radiated a t  the  base of t h e  pro- , 

p s e d  bermed walls'allowing the  mss t o  become, in e f fec t ,  additional radiation. 

continued Benefits.page 3 



The savings in the  heating costs  are demonstrable by the  his tory of the  building 
i n  its u t i l i t y  records. The imporTance of the  savings i s  t h a t  m n i e s  saved w i l l  
help t o  keep qualified staff f o r  children and adequate mintainance of the  
children's home, which in fac t  i s  what the ins t i tu t ion  is,  in name and s p i r i t .  
The center t r i e s  t o  move the  children t o  family homes within 2 years f o r  a s  
rruch of a family a-tmosphere ex i s t s  between the  children and s t a f f  it is st i l l  an 
ins t i tu t ion .  'I 
The biggest bar r ier  t o  overcome is the  a t t i tude  of glass  t r a sh  and thaf efficiency 
in space heating is not simple and available.  , 

The likelihood of commercialization resul.tirig from the  project would be in  container 
and packaging d e s i s  t o  f a c i l i t a t e  minimal t h e m 1  t ransfer  through t h e  tangential ly 
contacted glass  and the  repackaging of container for plilcernent i n  the  berm -to 
minimize handling of the  containers during construction. The n ices t  thing about 
t h i s  potential  is t h a t  the  system upon which the idea is based already ex i s t s .  
Additionally the demonstration of so la r  energy use and t h e  e f fec t  of insulation 

w i l l  be shown t o  many in the  region helping them t o  explore a l te rnat ives  t o  trad- 
i t i o n a l  four square mentality which has l e f t  them with homes t h a t  are cold and 
expensive t o  heat. 
The potent ial  environmental impact is obvious i f  you drive down most any r u r a l  
Kentucky road in the  n&r of dumps of t r a s h  including glass  vessels. Also the  
project i s  budgeted t o  pay children f o r  the  approx 15000containers required f o r  t h e  
project (assuming 1 2  vessels/sq f t ) i l l u s t r a t i n g  t r a s h  transformed t o  t r e a s u r ~ .  
Pop bot t les  i s  it on the  innovative aspect of the  grant and as  f a  a s  I h ~ w  it has 
not been tried. I went t o  the  University of Kentucky -etecture l ibrary  and the  
o-dy reference I could f ind t o  glass  containers being r e  used was a G e m  beer 
company which shipped beer t o  Africa i n  bot t les  shaped l i k e  bricks. The bermiig 
of the  building was inspired by the  Forest Service building in Berea Ky. which w a s  
b u i l t  l a s t  year. I am unaware of any r e t r o f i t  berminp, being done amw.d here. 
The project w i l l  be complete within the  funding period. The contracts w i l l  be l e t  
l w a l l y  f o r  the  eastern Kentucky labor force whenever possible. Three bids w i l l  
be taken fo r  each phase of the  project and preferenqe w i l l  be f o r  loca l  firms. 
I believe the  proposal can be eas i ly  managed because, of the  simplicity and s i ze  
of each facet  of t h e  job. The accounting system ahd monies w i l l  be handled by 

. . 
the  s t a f f  of the  center.  Their budget f o r  f i s c a l  year 80-81 is enclosed. .The : 

final architectural renderings and deta i l ing  w i l l  be done by David Banks A I A  
.of Frankfort Ky. who participated in the developement of the  proposal and cost 
estimates. 
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