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I .  I NTRODUCT I ON 

ANALYS I S  AND RE V I EW 

The  BPA Expanded Residential Weat h e rization  P rog ram D raft E n vironmental Impact 
Statement ( E I S ) ,  as wel l as a Summary of  the E I S ,  was dist ribu ted for  p u b l ic 
review in Septemb e r  1 983 . App roximat e l y  2500 copies  o f  the D raft E I S and 
1 500 copies of the Summary we re sent to int e rested citizens  and pu b l ic age n 
cies , inc l ud i n g  seve ral fo reign cou nt ries . B P A  s o l icited comme nts  until 
Novembe r 1 4 ,  1 983 . A total of  77 inte rested citizen s ,  fede ral and state  
agencies , and p rivate o rganizations  su bmitted written comme nts  on the  D raft 
E I S .  Seventy -one  ot h e r  indivi dual s rep resenting  themse l ves o r  actin g as 
spokespersons  for  various  o rganizat ion s  asked questions  and gave testimo ny at 
one of  the s e ven BPA spon s o red p u b l ic comme nt meetin g s . The pu b l ic meetin gs  
we re hel d in Po rt l and and E u gene , O regon;  Seatt l e ,  Rich l and , and Spokan e ,  
Was hin gton;  Mis s ou l a, Montana; and B u r l ey ,  I dah o .  The content o f  the o ral and 
w ritten  stateme nts  varied f rom gene ral to  hig h l y  tec h n i cal comme nts  about the 
p roposed B PA p rog ram expan s ion . 

A l l comments  we re re viewed and con s ide red . Comme nts  that p resent  new dat a ,  
q uestion facts o r  anal y s is , o r  raise q u estions  o r  is sues  bearing direct l y  on  
t h e  al te rnat ives  o r  the e n v i ronme ntal anal y s is are res ponded to  in this Final 
E I S Vo l ume . A l l of the l etters received are rep rod uced in Chapte r  I I I .  A l s o  
inc l uded are comments  rece i ved by tel ephone  du rin g t h e  comme nt pe riod . The 
t ran sc ripts of  the p u b l ic meet i n g s  are not rep rodu ced in the  Final E I S but are 
avail ab l e on written  request to the  En vironmental Manager  ( s ee cove r s heet , 
Vo l ume 1 ) .  

The  comments  and responses  are arran ged by topic in Chapte r  I I .  There are ten 
topics :  

• E n vironmental P roce s s  
• Decision Recommendatio n s  
• I ndoo r/Outdoor  Ai r Qual ity 
• Heal th  E ffects 
• E n e rgy 
• Cost  
• P rog ram 
• As sumptio n s  and Fo rmat of  E I S 
• Mitigat io n s  
• Ot h e r  I s su es , Comments , and C l arifications . 

A summary of  what each topic en compas ses  is p ro v i ded at the begin nin g of  each 
topic section . Where seve ral comments  are rel ated , they are g rou ped toget h e r  
and summarized as app rop riate . E ach comme nt is fo l l owed by a reference to the  
c o r res pondin g  comment  numbe r ( s ) ,  and then  the respon s e .  Comment  numbe rs refe r 
to the l ette rs in Chapter  I I I .  

The comme nt numbe rs  we re as s i g ned by f i rst  givin g each l etter  an index  numbe r 
( see next p age , Listin g  o f  Comment Lette rs Recei ved ) .  The i ndex numbe r was 
cou p l ed wit h an ot h e r  numbe r that rep resented the i ndividual comme nt s within 
each l etter  ( e . g . , 1 - 1 ,  1 - 2 ,  2 - 1 , et c . ) .  This al l ows the read e r  to t u rn t o  
Chapt e r  I I I  to identify the  commentors  and the i r s pecific comments.  
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F o r  any particu l ar l y  l on g  comment within an individual l ett e r ,  the key idea of  
the  statement is marked and numbe red . When  deve l opin g  the re spon s e ,  conside ra
tion  was given  to both the key idea and the remainin g back g rou nd mat e rial . The  
comments have been  parap h rased and ,  the re f o re ,  may appear to be diffe re nt than 
o riginal l y  written . 

C omments  rais ed du rin g the pu b l ic meetin gs  are refe renced by initial s :  Seatt l e  
( SE ) ,  Rich l and ( R 1 ) ,  Spokane ( SP ) , E u gene ( E U ) ,  P o rt l and ( PO ) ,  Missou l a  ( MS ) , 
and Bu rl ey ( BR ) .  
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I I .  COMME NT AND RESPONSES  

ENV I RONME NTAL PROCESS 

There was an i nt e rest  in why BPA was doin g  an E I S and q uestio n s  about the need 
for one on the R e s i dential Weat he rization P r o g ram . In addition , comments  we re 
made on BPA ' s  abil i ty to cond uct an al y s is in the area of i ndoor  ai r po l l ut i on 
and weat he riz ation and on whet her  B PA had a respon s ibil ity to do s uch  wo rk . 

Comme nt 

Why i s  BPA eval uat in g a "wo rst cas e "  situat ion i n  the E I S  when the data are so 
u n ce rtai n ?  

I ndoor  air qual i ty wo rk such  as that in t h e  E I S  is not an app ro p r i ate funct i on 
for  B PA .  

Why is BPA even p reparin g an E I S  when ot h e r  fede ral agenc i es  doin g s i mil ar 
activ i t i es have not? 

B e l ieves un ce rtainty in data makes  eval uat i on between  al te rnatives difficul t .  

C o r res pondin g  comment s : 28-1 , 30- 1 ,  48-3, 48-4 ,  5 7 - 1 ,  5 7 - 8 ,  6 5 - 1 .  

Respo n s e  

A s  a federal agency , B P A  is req ui red by t h e  National E n v i r()nmenta� 0ol ic., ::t 
of 1969  ( NE P A )  to examine t he effects of it s act i ons  on  the h;;mar .ciwiro n 
ment . F urt he rmo re , und e r  NEPA , any action con s ide red a maj o r  federal act ion 
s ignificant l y  affectin g t he en vironment req uires the  p reparation of an E I S . 
The  p roposed expan sion of the p resent  BPA weat h e r i zatio n p rog ram has bee n 
dete rmined to be a maj o r  act i on that may have s i g n i ficant ad verse  e ffe ct s ,  thus 
nece s s itatin g an E I S .  

P re l iminary anal y s is s howed that wi th  a ful l weat he rizat ion p ro g ram , ad ve rse  
heal th cons equen ces might occur when  air in fil t ration in  a residence i s  reduced 
( Re vis ed En vironme ntal As ses sme nt for BPA Re gionwi de Weat he rizat ion P ro g ram , 
Sept . 1 98 1 ) .  N E PA requires BPA to anal yze the en vironme ntal con s eq uences  of  
it s actions  and take  steps  to avoid sign i ficant impact s .  I ndividual homeowners 
are f ree to do whatever  they choose  to imp rove i ndoor  air q ual ity , but be caus e 
BPA  i s  finan cing the  weat h e r i zation measure s , it has an ob l igat io n und e r  NEPA 
to anal yze the heal th con s eque n ces . 

T h e re is ve ry l itt l e  data  avail ab l e  about ind o o r  ai r qual i ty in No rthwest 
home s . Where data i s  l ackin g ,  NEPA re gul at i ons  req uire that an al y s i s of  
e n vironmental impact s  be  bas ed on reas onab l e  wo rst -cas e  as s umptions  
( 40 CFR 1 502 . 22 ) .  The as s umptions in the D raft E I S p rovide a worst  cas e ,  which  
g i ves a reasonab l e i ndicat i on of  potential indoor  air qual ity prob l ems and the 
p ro babil ity of s uch an occurre nce based on p resent  k n ow l edge . I n  addition , BPA 
is ob l igated to t ry to obtain in fo rmat ion , even  if it is not readil y avail ab l e ,  
that has a bearing on the decis i on to be made un l es s  the ove ral l cost o f  
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obtai nin g  it is exo rbitant or  the  mean s to obtain it do not exi st . This is the  
reason B PA is conduct i n g  res earch in indoor ai r q u al ity . 

This en vironmental info rmation is avail ab l e  to pu b l ic official s and citizens  
before decis i ons  are made and before act i ons  are take n .  Accu rate s cientific 
anal ysis , expert comme nts , and pu b l ic s c rutiny are essential to  the  decision 
making proce s s . Based on  i n formation avail abl e to  the  B PA Admi nis t rat o r ,  t he  
need  for the p roposed  action wil l be we i ghed again st  the  ris k and seve rity of  
possib l e ad ve rse impacts if the  action we re taken i n  t he face of u n ce rtainty . 

Other  fede ral prog rams are s u bj ect to the req uirements  of NEPA  in the  s ame way 
as BPA ' s  p rog rams . I t  is u p  to the  individ ual prog ram administ rators  to  decide  
how to design  the i r prog rams , based on  the  info rmation avail ab l e  to  t hem and 
t he pe rceived significan ce of the  impact s .  Non fede ral p rog rams are n ot s u bj ect 
to  NEPA , but may be affected by l ocal e n vironmental req uirements . 

Comment 

BPA  shou l d  con s id e r  wat e r  heat e rs in their eval uat ion . 

Con side rin g the i n formation provided in the E I S ,  what is the  BPA doin g  about  
new homes?  

Co rrespondin g comme n t s : 5-9 , 28-2 . 

Respo n s e  

B P A  has seve ral different  ene rgy con s e r vation p rog rams bei n g  p l anned  o r  al ready 
underway .  The in stal l ation of water  heater  w raps was t he subj ect of en viron 
mental review u nde r anot h e r  p ro g ram .  Based on  the  review , BPA fou nd  wat e r  
heater  w raps to  b e  c l ear l y  wit hout any significant e n v ironmental effect s .  The 
new homes energy con s e rvation  p rog ram wil l be the  s u bj ect of a separate  en vir
onmental e val u ation . When  t he en vironme ntal review is conducted , in fo rmation 
obtai ned  f rom this Residential Weathe rization E I S  wil l be inco rpo rated as 
app rop riat e .  

The scope o f  this E I S  was l imited to 
significant en vironmental effects in 
Weathe rizat ion P rogram ( Sept . 1981 ) .  
p rog ram are beyond the scope of t his 

Comment 

the  meas u res  identified as pos sib l y  havin g 
the  Revised EA for  BPA P roposed Regio nwide 

Both  the  water  heater  wrap and new homes 
E I S .  

The  organizational orde r of the D raft E I S  tends  to obs c u re and con f u se rat h e r  
t han p rovide in fo rmation c l ear l y . C hapter  2 of the  D raft E I S on l y  s ummari zes  
po l l utant and heal t h  effects  without  p rovidin g  a bas is or  context to as s e s s  the 
val idity of the heal th  effects . 

C o r res pondin g comments : 49-1 , 49-2 . 
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Respo n s e  

T h e  format f o r  t h e  E I S  i s  set by the  Counc i l o n  E n v i ronmental Qual i ty ( CEQ)  
regul at i ons  for  i mp l emen t i n g  the procedural requi rements of the  Nat i ona l  
E n v i ronmental P o l i cy Act ( 40 CFR  1 502 . 1 0 ) . Th i s format was estab l i s hed to  
en courage good anal ys i s  and c l ear p resentat i on of the  al ternat i ves . C h an ges i n  
t he  fo rmat can be mad e i f  there i s  a compe l l i n g reas on to do so . BPA had no 
such reason and chose to fo l l ow the fo rmat as d i rected . 

C hapter  2 i n  the D raft E I S  was des i gned on l y  to summar i z e the  i mportant effects 
so t h at a c l ear cho i ce amon g  al ternat i ves coul d be mad e ,  and C hapte r  4 was to  
be the  sc i ent i f i c  and anal yt i c  bas i s  for that d i scus s i on  ( 40 CFR 1 502 ) . The  
append i xes p ro v i de the  techn i cal bac k g round us ed i n  C h apter  4 .  Chapte rs 2 an d 
4 we re not i ntended to dup l i cate  one  anot h e r  but i n st ead comp l ement each 
oth e r .  The D raft E I S  t r i ed to accomp l i s h t h i s .  

Comme nt 

I n  v i ew of the mag n i tude of the co r rect i on s  necess ary , BPA s houl d rev i s e the  
D raft E I S and  resubm i t  i t  for pub l i c  rev i ew .  

The heal t h  hazard s of house-t i ghten i n g s houl d be updated and made avai l ab l e to 
the pub l i c .  

C o r respond i n g  comments : 52-5 , 60-2 . 

Response  

The chan ge s necess ary to respond  to  the  comme nts rece i ved we re not substant i al 
en ough to c reate  the need to  re i s sue an ot h e r  D raft E I S  ( 40 CFR  1 50 2 . 9 ) .  Mean
i n gful  anal y s i s was pos s i b l e for the al ternat i ves i dent i f i ed and every effort 
was made to p resent and d i scus s the maj or  p o i nts of  v i ew on  the  e n v i ronmental 
effects . O n go i n g  res earch i n  the area of i ndoor  ai r po l l ut i on i s  be i n g  con 
ducted by BPA . Any s i g n i f i cant new i n fo rmat i on d i scove red i n  t h i s area w i l l  be 
p re s ented i n  a supp l ement ary E I S  i f  it i s  re l evant to the e n v i ronmental con
cerns and has a beari n g  on  the BPA weat h e r i zat i on act i v i ty .  Th i s  i s  i n  accor
dance wi th  the CEQ regul at i on .  

Comme nt 

We are t roub l ed by the effect of BPA ' s  dec l i n i n g to  i dent i fy a p refe r red 
al t e rnat i ve i n  the D raft E I S . 

The  repo rts fai l ed to i nd i cate  what mi t i gat i on woul d be unde rtak en i f  the 
P roposed Act i on is  ad opted . 

C o r respond i n g  comments : 73-1 6 , 76-2 . 

Respo n s e  

At the  t i me o f  the re l eas e o f  t h e  D raft E I S ,  BPA d i d  not have a p re f e r red 
al tern at i ve . It  was i mp o rtant to BPA ,  bas ed on  the cont rove rsy and n umber of  
un ce rtai nt i es surround i n g  the i s sue of i ndoo r ai r qual i ty and human heal th , 
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that the pub l i c  be given an oppo rt u n i ty to review and comment on ou r env i ron 
mental anal ys i s  o n  t he weathe ri zation p rog ram before s e l ect i n g  a p re fe rred 
al te rnative . Seven publ ic meetin gs  around  the SPA se rv i ce area and a written  
comme nt pe riod we re p rovided . The  n ume rous comme nts received are  ref l ected in 
this comment and res ponse  document . This Final E 1 S  has identified SPA ' s  P re
f e r red A l te rnative based on pub l ic comment , technical and economic conside ra
tions , and what wou l d  be p rudent  agency action  under  the current circum
stan ces . The P roposed Acti on rep resents the maj o rity viewpoint of the  
p u b l ic .  

1 1 -4 



DEC I S I ON RECOMMENDAT I ONS 

Most  of the comment l etters  rece i ved and oral  tes t i mony gi ven at the pub l i c  
meet i n gs p rov i de s pec i f i c  recommendati ons  re gard i n g  the expan s i on of  the  cur
rent weat h e r i z at i on p rog ram and the  BPA-P refe r red Al ternat i ve .  In  some cases , 
other  a l tern at i ves to the P roposed Act i on that we re not eval uat ed i n  detai l i n  
t he  D raft E I S  were p roposed . 

Comment 

Favors  P roposed Act i on wi th  i nd i v i d ual cho i ce .  

Favo rs P roposed Act i on w i th  Mi t i gat i ons -By -Act i o n .  

F avors  P roposed Act i on as stated . 

Favors the No-Act i on A l t e rnat i ve . 

Favors  the P roposed Act i on w i t h  al l t h ree Mi t i gat i ons -By-Act i on 
measures . 

C o r res pond i n g comments :  
3 1 -2 ,  3 2 - 1 ,  3 6 - 1 ,  3 7 - 1 ,  
45 - 1 , 47 - 1 , 48- 1 , 50- 1 , 
6 2 - 1 ,  6 3- 1 ,  66-4 , 6 7 - 3 , 

Respo n s e  

9- 1 ,  
3 7 - 7 , 
5 1 - 2 , 
7 3 -2 , 

1 0- 1 , 1 3 - 1 , 17 - 1 ,  2 1 - 1 , 28-4 , 29 - 1 ,  29-2 , 30-2 , 
38-2 , 40- 1 ,  42 - 1 ,  42 -3 , 42-7 , 43- 1 ,  44 - 2 ,  44-4 , 
53-1 , 55 - 1 , 56-4 , 5 7 - 3 , 57-4 , 59-2 , 60- 1 , 60-3 , 
76 - 3 ,  MS , S P , BR , E U ,  PO , SEe  

Twenty-one  wr i t e rs of  the comment l etters i nd i cated that they favor  the  
P roposed Act i o n ,  w i th BPA  p rov i d i ng  vari ous Mi t i gat i on -By -Act i on measure s .  
F i fteen comment l ett e rs i nd i cat ed that BPA shoul d remo ve al l rest ri ct i ons  
re gard i n g t i ghten i n g meas ures , but s houl d p rov i de adequate i n fo rmat i on to  al l ow 
homeowners  to make the i r own cho i ce regard i n g part i c i pat i on i n  the p rog ram . 
E i g ht of the l etters stated the P roposed Act i on ,  as p rese nted , was the best 
course  of  act i on for  the  re g i on . Th ree l etters i nd i cat ed the No -Act i on 
Al t e rnat i ve s houl d be adopted , as too l i tt l e i n fo rmat i on on heal th effects i s  
k n own . F i nal l y , four l etters i nd i cated that al l t h ree Mi t i gat i on-By -Act i on 
measures s houl d be adopted i n  conj unct i on  w i th se l ecti n g  the P roposed Act i on .  

Comme nt 

Be l i eve the p rog ram shoul d be made avai l ab l e to al l ut i li ty cus tomers . 

C o r respond i n g  comment: 39-2.  

Respo n s e  

Under  the Re g i onal Act , B P A  i s  requi red to o f f e r  weat h er i zat i on measure s ,  
i nc l ud i ng  t i ghten i n g measures , to  those  res i dences w i th pe rmanent l y  i n stal l ed 
e l ect r i c s pace heatin g .  The date  for  wh i ch th i s  cr i ter i on  app l i es i s  Ap r i l 1 5 ,  
1983 . 

11 - 5  



The basis for this crite rion is two-f o l d .  First , establ is hment  of a dat e  
e l iminates t h e  possibil ity of f u e l  switchin g .  Large and rapid occu r rence of  
fue l  switchin g  to e l ect ric space heatin g wou l d  damage the existin g regional 
market for  gas companies . Second , c u r rent and future SPA custome rs wil l s hare 
the  expense  of p rovidin g  weathe rization  measures to the  reg i onal hou sin g  
stock . Howeve r ,  residences with t h e  highest u se o f  e l ect ricity , those  wit h  
e l ect ric space heatin g ,  wil l pay the  l argest percentage of inc reas e s  d u e  t o  
con s e rvation cost . S PA fee l s these  homeow n e rs s h oul d be t he ones e l igib l e  to  
participate  in  the Residential Weathe rization  P rog ram ,  since the  l argest 
sav i ngs  wil l occur in these residences and be the most cost -effective . 

Comment 

SPA shou l d  imp l eme nt a separate  weathe rization  p rog ram for those re sidences  
current ly  exc l uded emph asizing  de l i ve ry of s e rvices t h ro u gh non-ut il ity 
o rganizatio n s . 

Co r responding  comment : 40-3 . 

Respon s e  

C reatin g  o r  imp l ementin g  a separate  p rog ram wil l inc rease prog ram c o s t  and 
c reate con fusion among  the regio n ' s  home owners . C ur rent l y , al l e l ect rical l y  
h eated residences  are e l ig i b l e  t o  receive weathe rization measu res  ( e . g .  ceil in g 
and f l oor  in s u l ation , unfinished wal l in sul ation , d uct in sul atio n ,  c l ock t h e r 
mostat s ,  and dehumidife rs ) .  O n l y  t h o s e  residences  f ree o f  majo r sources o f  
indoor  air po l l ution are e l ig i b l e for  tighten i ng measures ( e . g . , caul kin g ,  
storm windows , etc . ) .  The audit p e rfo rmed by the util ity inc l udes  the con
sideration of both weathe rization and tighten i ng measures .  If a residence is 
current l y  ine l igib l e  to receive tightening measu res , on l y  the weathe rization  
measu res are offe red . If  the p ro g ram is expande d ,  these  residences  may n ot 
require reauditin g and wil l be offe red tightenin g  measures .  

Nothin g  p re vents  S PA f rom offerin g the expanded p rog ram t h ro u gh a non -util ity 
o rganiz ation . Howeve r ,  SPA want s  to  have a sin g l e weat he riz ation p rog ram , as 
p roposed , which can cover al l e l igib l e  cust ome rs . 

Comme nt 

Home s  wit h wood heatin g shoul d on l y  be p rovided wit h  doub l e  pane windows and 
n ot with  air-to -air heat e xchangers . 

Co rrespondin g  comment : 47 -3 . 

Response  

A l though energy savin g s  wou l d  occu r due to  reduced heat l os s  th rough the  
windows , S PA fee l s the net energy s avin gs  wou l d  not make this option  att ract ive 
to  most homeowne rs . This is becau se  the  cost for dou b l e pane windows , 
inc l uding  in stal l ation , woul d be h i gh ,  and may in s ome cases require st ruct ural 
modificat i on s  to the residences . B P A  fee l s that providin g storm windows  that 
redu ce the  air exchange rate in the residences  and reduce h eat l os s  t h rou gh t h e  
window i s  an equal l y  att ract ive and l east cost l y  measure to offe r .  
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Comme nt 

T i ghte n i n g  can be ove rdone , be l i e ve res i dences  shou l d  not be made a i rt i ght.  

C o r res p ond i n g comment : 46-1.  

Respon s e  

I ndeed , t i g hten i n g  cou l d  b e  ove rdon e ,  a l t hough  i t  i s  ve ry u n l i k e l y  and not the  
i ntent of the  Expa nded Weathe r i zat i on P ro g ram. Rat h e r ,  the p ro g ram wi l l  
attempt on l y  to reduce  the natu ra l a i r exchange rate i n  the  re s i dences  and  
th e re by red uce the i r e l ect r i ca l  s p ace heat i n g  need s.  The  ma x i mum red uct i on i n  
a i r exc hange  i s  e st i mated to be 30. 7% f rom the norma l rate. As  s hown i n  
Append i x  A ,  wi th  a l l mea s u res  i n sta l l ed ,  a reduct i on of  30. 7% wou l d  s t i l l  
p rov i de a n  est i mated 0. 533  a i r exc h a n ge s  p e r  hou r i n  a s i n g l e - fami l y  det ached 
res i den ce. Th i s  amount p ro v i des adequ ate ve nt i l at i on for the occu p a n t s .  

Comment 

Home s wi th  l i ke l y  po l l utant sou rce s s hou l d  be exc l uded f rom t i ghten i n g ,  u n l e s s  
t h e  a i r qu a l i ty i s  tested a n d  po l l u t a n t s  a re fou nd p re sent o n l y  at l ow l e ve l s. 

C o r re s pond i n g comment : 54- 1.  

Respo n s e  

I mp l ement i n g t h i s type o f  opt i on wou l d  b e  d i f fi cu l t  because  

• P rog ram cost  wou l d  i n c rease  d ramat i ca l l y. 

• Mon i t or i n g  a l l pos s i b l e po l l utants  wou l d  be diff i cu l t ,  a s  adequate  
mon i t o rs for some po l l utants  h ave yet  to be  deve l oped. 

• Dete rmi n i n g  i f  rep resentat i ve concent rat i o n s  we re obt a i ned du r i n g  
mon i t o r i n g  wou l d  b e  i mpos s i b l e  bec a u se many poll utants  i n  res i dences  come 
f rom many s ou rces  at va r i ous  emi s s i on rates.  

The  l on g -t e rm hea l th e ffects f rom a maj o r i ty of the  po l l utants  a re u n k nown , 
mak i n g  i t  ha rd to dete rmi ne i f  a p rob l em ex i sts .  

BPA , u n de r  i t s P refe r red Al te rnat i ve ,  p roposes  to  a l l ow the  homeown e r  to dec i d e 
i f  a res i dence shou l d  be mon i t o red for the po l l u t a nt rad on.  I f  the mea s u red 
l e ve l s  a re a bove an  Act i on Le vel  e stab l i s hed by BPA ,  the homeowne r wi l l  be 
offe red an  a i r-to-a i r heat exc h a n ge r  to i nc rease  the a i r exc h a n ge rate i n  the  
res i dence back  to the p re-weather i z a t i on l e ve l .  A comp l ete desc r i p t i on of  th i s  
a l t e rnat i ve a nd the  i mpacts  a s soc i ated wi t h i n i t  can  be fou nd i n  Sect i on s  2 . 1 9 ,  
4. 1 . 5 , and 4. 2 . 5  o f  Vo l ume 1 .  

Comme nt 

Acceptab l e  l e vel s of hea l t h i mpacts  shou l d  be estab l i s hed. 

Co r respond i n g  comment : 6 1 -3. 
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Response  

No  acceptab l e l eve l s of  hea l t h  effect s have  been estab l i s hed i n  t h i s cou n t ry. 
Howe ve r ,  s evera l  o rgan i z a t i ons  h a ve s u g ge sted standards  for  va r i ous  po l l u 
tants . The s e  recommendat i on s  a re rev i ewed i n  det a i l i n  Append i x N .  Unde r the  
P refe r red Al t e rn at i ve ,  BPA  i s  con s i de r i ng  e stab l i sh i n g  a standard for  radon  and  
i s  ca l l i n g it  an Act i on Level . If  the  meas u red radon concent rat i on i n  the  
res i dence i s  a bove th i s  l ev e l , then  the  homeowner  wi l l  be e l i g i b l e  for  a n  
add i t i on a l  fi n an c i a l  i ncent i ve t h a t  cou l d  be p u t  towa rd t h e  p u rc h a s e  o f  an  a i r
to-a i r h eat e xc h a n g e r. ( Det a i l s  of radon mon i t o r i n g  a re d i s c u s s ed i n  Sec
t i ons  2. 1 . 3 and  4. 2 . 3 ,  and t h e  BPA ' s  P refe r red Al t e r n at i ve i s  d i s c u s s ed i n · 
Sect i ons  2 . 1 .9 and 4. 2 . 5 .  

Comment 

B e l i eves  i n format i on on hea l t h  i mpact s  and s u i t ab l e mi t i gat i on tech n i ques  be 
p ro v i ded to the p u b l i c  whet h e r  or n ot the p ro g ram i s  expanded . 

C o r re s pond i n g  comme nt s : 6 1 - 4 , 7 0-4 .  

Respo n s e  

Homeown e rs part i c i pat i n g  i n  t h e  p re s e nt prog ram rece i ve a boo k l et descr i b i n g  
v a ri ous  a s pects  o f  i ndoor  a i r qu a l i ty ,  i nc l ud i ng  potent i al s ou rce s , h ow t o  
detect an  a i r qu a l i ty p rob l em wi t h i n t h e  res i dence , a n d  pos s i b l e  mi t i gat i on 
mea s u re s .  Th i s  book l et i s  p rov i ded to  the  h omeowner  wh ether  o r  n ot t i ghte n i n g  
measu res are  i ns t a l l ed .  F o r  those  h omeown e rs who have  not p a rt i c i p ated i n  t h e  
p res ent p ro g ram but  wh o a nt i c i p ate  p a rt i c i p at i ng  i n  t h e  expanded p rog ram,  t h e  
s ame type o f  informat i on wi l l  be ava i l ab l e f rom the i r l oca l  u t i l i ty.  

Nume rous  rep o rts  a re ava i l ab l e t h rough  the  fede ra l  and st ate agenc i e s ,  resea rch 
l abo rat o ri e s , ma ga z i n e  a rt i c l es ,  and oth e r  pu b l i cat i on s .  Th i s  i nfo rmat i on can  
s u p p l ement i n fo rmat i on g i ven by BPA . In  addi t i on ,  a very comp l ete b i b l i ography 
i s  p rov i ded i n  the  F i n a l  E I S .  Add i t i ona l  cop i es  of the  F i na l  E I S  can  be fou nd 
i n  v a ri ous  u n i v e rs i ty and c o l l ege l i b ra ri es  t h rou ghout  the reg i on and a re a l s o  
ava i l ab l e on wri t t e n  requ e s t  to  the  B P A  E n v i ronme nt a l  Manage r .  

Comment 

B e l i eves  i f  a p rob l em  exi s t s , an adequ at e  mi t i gat i on tech n i que exi s t s  ( i  . e .  
a i r -t o -a i r heat exc h an ge r s ) .  

C o r re s pond  i n g  comment s : 68- 1 , 69-1 . 

Respon s e  

B P A  a l s o  bel i eves  that  an  adequate  mi t i gat i on measu re exi s t s .  Howeve r ,  i t  
wou l d  not be c o st -effect i ve t o  p ro v i de each res i dence i n  the  p rog ram wi th  a n  
a i r-to-a i r heat exc h a n g e r  whe n  the  energy sav i n gs obt a i n ed f rom t h e  t i ghten i n g  
meas u res a re con s i de red . I n s t ead , they s h ou l d b e  p rov i ded o n l y  to  t hose  
res i dences  t hat  have  an  i ndoor  a i r qu a l i ty p rob l em .  To dete rmi ne  t h i s ,  
mon i t o r i n g  of a i r p o l l ut ants  i s  requ i red. 
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Under  the BPA P re fe r red Al ternat i ve ,  i f  a homeowner  dec i des  to have h i s  
res i dence mon i t o red and the  meas u red l e vel  o f  radon exceeds a n  Act i on Leve l  
estab l i s hed by BPA , then  the  homeown e r  wi l l  be offe red an  a i r-to-a i r heat 
e xc h a n ge r .  B PA w i l l  p ay some p e rcentage of  the a ve rage re g i ona l  cost fo r 
pu rc has i n g and i n sta l l i n g  the  dev i c e .  The  homeowne r can a l s o  e l ect not to have  
h i s  res i dence mon i t o red , but  s t i l l  rece i ve t i ghten i n g mea s u res  a v a i l a b l e u nder  
the  expa nded p ro g ram.  

Comme nt 

Be l i eve  cond i t i o na l  weath er i zat i on as  a mi t i gat i on wi th  estab l i s hed c r i ter i a 
s h ou l d  be con s i d e red . 

Co rrespond i n g comment : 7 7 - 1 . 

Respo n s e  

BPA be l i eves  t h a t  cond i t i on a l  weather i zat i on wou l d  b e  cost l y ,  c reate confu s i on 
among  u t i l i t i e s ,  and pe rpetuate the  conf l i ct w i t h  ex i s t i n g  state  weath e r i zat i on 
p rog rams . I n  rea l i ty ,  BPA wou l d  ha ve d i ff i c u l ty estab l i s h i n g c r i te r i a accept
ab l e  to a l l the  u t i l i t i es cu r rent ly  i n vo l ved i n  the  R e s i dent i a l Weath e r i zat i on 
P rog ram . 
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I NDOOR/OUTDOOR A I R  QUAL I TY 

Some of the pub l i c  l etters  exp re s s ed a bel i e f that  spec i f i c mi n i mum a i r qua l i ty 
l e ve l s  or a i r exchange rate standards s h ou l d  be e stab l i s hed to  e l i mi nate the  
need to exc l ude  spec i f i c  types  of  res i dences.  Ot h e r  comme n t e rs be l i e ve mol d 
a nd mo i st u re s hou l d  a l so be cons i de red as i ndoor  p o l l utant s , s i nce t i ghten i n g  
measu res  wi l l  i nc rease  thei r l e vel s wi t h i n the  res i dences.  

Comme nt 

Be l i eve  t h at mo l d and moi s t u re i s  an i ndoor  pol l utant.  

C o r respond i n g comme n t s : 2 6 - 1 , 34- 3 ,  54-5 , 66-3 , E U .  

Response  

I n fo rmat i on on mol d and mo i s t u re ,  i nc l ud i n g  sou rces and  potent i a l hea l th  
effects , h a ve been i n c l uded i n  the  F i n a l  E I S . Sect i on 3 . 1  of  Vo l ume 1 p rov i des  
a desc r i pt i o n of sou rces  and exi s t i n g  cond i t i on s , wh i l e  Sect i on 3. 2 d i scu s ses  
potent i a l hea l th effect s .  On ly  qu a l i t at i ve d i scu s s i ons  a re i n c l uded , as  l i t t l e 
i n forma t i on exi s t s  rega rd i n g  the  qu ant i tat i ve l eve l of hea l th  effect s res u l t i n g 
f rom mo l d  and  moi stu re. 

Comme nt 

B e l i eve that BPA shou l d  estab l i s h a mi n i mum  ai r exc h a n ge rate , or  at l ea s t  some 
g u i de l i ne s .  

B e l i eve t h a t  f o r  each hou s e  the  a i r exchange rate s hou l d  b e  mea s u red , a n d  the  
mi n i mum a i r exchange rate  requ i r i n g  a n  a i r -to-a i r h eat exchanger  be dete rmi ned , 
and  the  hou se  t i ghtened  to that l e vel . 

C o r re s pond i n g comme nt s :  1 2 - 1 , 34- 1 , 40-5 , 7 3 - 1 4 ,  S P ,  MS. 

Response  

E stab l i sh i n g a ml n l mum a i r exchange rate , or  even  some gu i de l i nes  for  
re s i dences  wou l d  be  d i ff i cu l t ,  i f  not i mpo s s i b l e  because  of  the  l a rge var i at i o n 
i n  potent i a l sou rces and  emi s s i on rates of i ndoor  pol l ut i on that  cou l d  occu r i n  
a res i dence.  For  examp l e ,  a mi n i mum a i r exchange rate for one res i dence  may 
p roduce acceptab l e a i r qu a l i ty wi t h i n the res i dence , wh i l e  for anot h e r  wi t h  
l a rge po l l u t ant s ou rce s , u naccept a b l e a i r qu a l i ty cou l d  occu r u s i n g t h e  s ame 
c r i ter i a. E s t a b l i s hme nt of a mi n i mum a i r exch a n ge rate wou l d  a l so  be admi n i 
st rative ly  and  tech n i ca l ly  d i ff i c u l t and wou l d  i n c rease  p rogram cost ma rked l y .  
BPA  bel i eves  i t  i s  more app rop r i ate  ei t h e r  to e l i m i nate  those  res i dences  wi t h  
k n own l a rge po l l u t i on s o u rce s , or  p rovide mea s u res  to ret u rn t h e  a i r exch a n ge 
rate back to the  or i g i n a l  l eve l s after ti ghten i n g  mea s u re s  have  been  i n sta l l ed. 
The l atter wou l d  c reate a s i tu a t ion wh e re no add i t i ona l  hea l t h effects  a r e  
expected. 
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Comment  

The  D raft E I S  shou l d  not  reference the  Ame r i can  Soci ety of Heat i n g ,  
Refr i gerat i on ,  and A i r Cond i t i on i n g  E n g i neers  ( ASHRAE ) s tandard 6 2 - 1 981 . 

C o r res pond i n g comment : 1 - 1 .  

Respo n s e  

The  accepta b l e l e vel s o f  a i r qua l i ty contai ned  i n  ASHRAE 6 2 - 1 981 we re 
refe ren ced o n l y  as  a pend i ng  gu i de l i ne that cou l d  be l at e r  adopted i n  v a r i ou s 
b u i l d i n g codes.  I t  i s  recogn i zed that  the  ASHRAE stand ard i s  co nt rove rs i a l , 
and a ny re fe ren ce to  th i s  s tandard does not condone i t s u s e. 

Comment  

B e l i eve homes wi l l  not be as  t i ght as  est i mated , and  gas app l i ances  wi l l  be 
venti l ated i n  a l most al l ca ses .  

Fee l  a mo re det a i l ed desc r i pt i on  of  the  comb u st i on p roces s  i s  des i red. 

B e l i eve  the methodo l o gy u s ed to est i mate po l l utant  concent rat i ons  i s  o v e r l y  
s i mp l i st i c a n d  mo re p rec i s e  i nfo rmat i on cou l d  b e  obt a i ned.  

F eel  it  i s  mi s l ead i n g  to  i nd i cate that B aP i s  the  so l e carc i n ogen of RSP.  

F eel the va l ues  i n  Tdb l e 3 . 8  for N02 and  CO a re h i gh for  ru ra l  a reas  of the  
regi on.  

Fee l  that  a s sumpt i on s  rega rd i n g  ca l c u l at i on of the  emi s s i on  rates  s h ou l d  be 
g i ven.  

I s  the  dat a con t a i n ed i n  Ta b l e A.l0 rep resentat i ve of the  Pac i f i c No rt h we s t  
reg i on ?  

B e l i eve  a d i s t r i but i on  funct i on s h ou l d  be u sed i n stead of ave ra ges.  

How  many c i t i es obt a i n t he i r wate r  f rom we l l s ? Wou l d  the  s ame p r i n c i p l es a p p l y  
t o  t h o s e  c i t i es t h a t  app ly  to  i nd i v i d u a l s ?  

C o rrespon d i ng  comment s :  3 2 - 3 ,  4 1 - 2 , 4 1 - 4 ,  4 1 -2 2 ,  4 1 - 3 5 ,  49-2 1 ,  49- 2 6 ,  49-29 ,  
5 7 -ii , 6 2-2 , R I .  

Respo n s e  

The  i n fo rmat i on u s ed i n  est ab l i s h i n g  the  base l i ne a i r exc h a n ge rate  i n  va r i o u s  
res i dence types i n  t h e  reg i on  i s  based o n  l i mi ted f i e l d  s t ud i es comp l eted i n  
the  reg i on and i nfo rmat i on obta i n ed i n  ot h e r  parts  of the  cou n t ry. I nd eed , i t  
i s  pos s i b l e  that  a ve rage a i r exch a n ge rates for  the  v a r i ous  res i dence typ e s  
cou l d  b e  h i g her  or  l owe r. I f  they a re h i g h e r ,  the  est i mated base l i n e hea l t h 
effects wou l d  be l owe r ,  but  the  i n c remental  hea l th  effects from the  P roposed 
Act i on wou l d  be h i g h e r. The  data u s ed i n  t h e  a n a l y s e s  we re the  best ava i l ab l e 
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a nd , t here f o re , a re the  bas i s  for est i mat i n g hea l t h  effect s that wou l d  occu r as  
a re s u l t  of the  P roposed Act i on o r  a ny other  a l te rnat i ve. 

A bas i c  requ i reme nt of the CEQ g u i de l i ne s  i s  that the E I S  add res s  a rea s on ab l e 
e s t i mate of t he wo rst -case  cond i t i ons  when i nfo rmat i on i s  u n c e rt a i n o r  l ac k i n g  
( s ee E n vi ronmenta l  P roce s s  sect i on i n  th i s vol ume ) .  I n  respon se  t o  th i s  
requ i rement , the  est i mated l e ve l s  of ox i des of n i t rogen we re based on t h e  
a s s umpt i on that al l g a s  app l i ances  we re u n ve nted. I n  rea l i ty ,  most  gas  stoves  
and o vens  a re vented , as  hoods  a re requ i red u nder  most  b u i l d i n g cod e s .  
Howe ve r ,  most  space heaters , fue l ed e i t he r  by kerosene  o r  p ropane , a re not 
vented.  

Append i x A p rov i des  a det a i l ed de s c ri pt i on of assump t i o n s  reg a rd i n g  emi s s i on 
rate s ,  du rat i on of  the  emi s s i o n ,  and met h odo l ogy u sed i n  e st i mat i n g  a i r qu a l i ty 
l e vel s .  I n  most  ca ses , emi s s i o n s  wou l d  occu r e i t h e r  f rom a s i n g l e de v i ce ( e. g. 
wood stove ) o r  f rom a u n i form sou rce ( e . g. the  s o i l  be l ow or under the  founda
t i on of  the  res i dence ) .  The  on l y  case  whe re spec i f i c i n format i on cou l d  be 
expa nded i s  emi s s i ons  f rom gas  s t o ve s. F o r  t h i s s ource ,  one bu rne r was a s s umed 
t o  be ope rat i n g a tot a l  of 2 hou rs da i l y ,  wh i l e  the  oven wa s a s sumed to be 
ope rat i ng for  1 hou r p e r  d ay. The data i n  t h i s append i x  a re con s i de red to be 
rep re sentat i ve of the  reg i on .  

The  met hodo l ogy ,  o r  app roach , u s e d  t o  est i mate po l l ut ant concent rat i on s  i s  
s i mp l i s t i c  because  i n fo rmat i on on  a v e rage concent rat i ons  i s  requ i red to  e st i 
mat e the  ri s k  of can c e r. Mo re p rec i s e  app roaches  a re app rop r i ate to det e rmi ne 
the  acute concent rat i on l e ve l s  t h at may occ u r  for  o n l y  s h o rt pe r i ods of t i me .  
T h e s e  app roaches  requ i re mo re p rec i se  i nfo rmat i on re ga rd i n g  emi s s i on rates , u se  
cyc l e s ,  a nd  ot h e r  d i st r i but i on f u n ct i on s ,  to  prov i de mean i n gfu l  re s u l t s .  S i nce  
such  i n fo rmat i on i s  not  avai l ab l e  for the  va r i ous  s ou rces and res i d e n ce types  
con s i de red , a s i mp l i st i c app roach was u sed. Al l po l l utant  sou rces we re a s s u med 
to occu r wi t h i n the res i dence  so  that  a rea s onab l e es t i mate of the wo rst  pos s i 
b l e  cond i t i ons  be made for  det e rmi n i n g pos s i b l e  i nd i v i dua l  h ea l th effect s.  F o r  
t hose  pol l utants  whe re r i s k  fact o rs a re known , rel at i n g est i mated concent ra
t i o n s  to potent i a l mo rb i d i ty u s i n g the  wo rst pos s i b l e  conce n t rat i on wou l d  h a ve 
y i e l ded u n reasonab l e re s u l t s .  I n stead , the  p roba b i l i ty of occu r rence  of va r i 
ou s combi n a t i ons  of emi s s i on sou rces was taken  i nto account ( See Append i x  I ) . 

O u r  reg i ona l  hea l th effect s ana l y s i s  a s sumed BaP  wa s the  s ubstance  i n  RSP that  
cou l d  cause  cance r. I n  rea l i ty ,  RSP  cont a i n s  many carc i nogens  that a re k nown 
o r  bel i eved to  cau s e  ca n c e r. Howe ve r ,  few data a re avai l ab l e on e i t h e r  the 
emi s s i on rate of th ese o rgan i c  compounds  o r  a r i s k  fact o r  that wou l d  a l l ow u s  
t o  re l ate expos u re t o  t h e  occu r rence  o f  cance r. The re f o re , BaP  wa s con s i de red 
to be the  so l e ca rc i nogen f rom RSP.  

The  data u sed to represent  amb i ent a i r qu a l i ty l eve l s  i n  the  re gi on  a re ba s ed 
on reported E n v i ronmenta l  P rotect i on Agency ( E PA ) data acqu i red at v a r i ou s 
mon i t o ri n g  l ocat i ons  i n  the  reg i on.  S i nce these  a re the  best avai l a b l e data , 
t h ey a re con s i de red rep resentat i ve of the re g i on.  S i n ce s ome of the  mon i t o r i n g  
l ocat i on s  a re nea r maj o r  c i t i e s  that  have p rob l ems meet i n g cu r rent  EPA amb i ent  
a i r qu a l i ty s t a n d a rd s , the  rep o rted va l ues  may not be rep re sent ati ve of ru ra l 
a re a s  of the reg i on.  Howeve r ,  s i nce amb i ent l e ve l s a re a s s umed to be the  s ame 
for  both the  bas e l i ne and  P roposed Act i on cases , and hea l th effect s a re based  
on i nc rementa l  i nc re a s e s  i n  i ndoor  a i r qu a l i ty ,  the  va l u e of the  amb i ent  l eve l s 
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i s  not s i g n i f i cant . The pu rpose  i n  prov i d i n g  the  dat a  was to show  that i n  some 
cases  the  i ndoor  l e vel s may be l a rger  than  l e vel s encountered o u t s i de t h e  
res i dences . 

One  of the emi s s i on s ou rces con s i de red was radon emi tted f rom we l l  wate r  u se 
wi t h i n the  res i dence s .  I f  the  wate r  i s  d rawn f rom a deep we l l ,  the radon 
con t a i ned  wi t h i n the  wat e r  wi l l  be emi tted to  the  atmo s p h e re as  the  res u l t  of 
n o rma l water  u se ( i  . e .  f l u sh i n g  the to i l et and t a k i n g  a s h owe r ) . The n o rma l 
p rocedu re to reduce  the  radon concent rat i on i n  wate r  i s  to aerate the  wate r  
p ri o r  to  u s e .  Th i s  may or  may n ot b e  done wi th a p ri vate we l l .  F o r  p u b l i c  
wate r  s u p p l i es ,  howe ve r ,  ae rat i on i s  done i f  the  radon conce n t rat i on wi t h i n the  
wate r  i s  expected to be h i g h . P u b l i c  wate r  fac i l i t i e s  a re cont i n u a l l y  mon i 
t o red by the  state to  i ns u re that  EPA s afe-d r i n k i n g  wate r  standards  a re met . 
I f  a c i ty water  s u p p ly i s  f rom a deep we l l a nd  i s  regu l a r l y  mon i t o red by t h e  
s t ate , t h e n  res i dences  con nected t o  that s u p p l y  a re not con s i de red to h a v e  we l l  
wate r ,  and  the  exc l u s i on c r i t e ri on does not a p p l y . 

Comme nt  

B e l i eve u s i n g  the  wo rk p l ace o r  ot h e r  standa rds as  the  bas i s for po l l utant  
expos u re of the  genera l  popu l at i on  i s  i nc o r rect . 

Correspond i n g  comment s : 49- 9 ,  49- 1 7 , 49-34 , 6 5-2. 

Respo n s e  

I t  was not t h e  i ntent  of t h e  E I S  to u se wo rk p l ace  or  ot her  standards  a s  the  
bas i s  for  po l l utant expo s u re of the  genera l  popu l at i o n .  These  standard s  we re 
o n l y  used  as a poi n t  of reference , so reade rs  or homeown e r s  cou l d  j u d ge i f  
e st i mated concent rat i on l e ve l s  we re accept ab l e  to them . A d i s c u s s i on of  
stand a rds , bot h nat i o n a l  and  i nt e r n at i o n a l , i s  prov i ded i n  Append i x N .  

Comment  

Be l i eve  fo rma l dehyde l eve l s i n  res i dences  s hou l d  be mea s u red and  va l ues  s hou l d  
not exceed 0 . 1 p pm .  

C o r re s p ond i n g  comment : 54-2 , 54- 3 . 

Response  

Mea s u rement  of  forma l dehyde i n  a l l res i dences  ,wou l d  i ncrease  the  p rog ram cost  
marked l y . E ven i f  t he concentrat i on l e ve l s  we re a bove a n  e stab l i s hed Act i on  
Level , no  comme rci a l l y  avai l a b l e tec h n o l ogy exi s t s  to reduce forma l dehyde 
emi s s i on s . O n l y  i n c reased a i r excha n ge by the  u se of a i r -to-a i r heat 
exc h a n ge rs cou l d  be u sed , and  these  dev i ces  wou l d  ret u rn the  a i r exc h a n ge rate 
to  i ts o ri g i na l  l e ve l . BPA a l so fee l s the  reg i ona l  popu l at i on  as  a who l e  wi l l  
on l y  be subj ected to sma l l add i t i o n a l  ri s k  because  observab l e hea l t h  effect s 
reg a rd i n g  i n c reased fo rma l dehyde conce n t r at i o n s  a re l a c k i n g .  
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Comme nt 

Be l i eve that BPA shou l d  adopt the  p ract i ce s  of fore i gn  count r i e s  to meet i ndoor  
a i r q u a l i ty standards after  a res i dence has  been  const ructed . 

Correspon d i n g  comment s : PO , SE . 

Respon s e  

T h e s e  a i r q u a l i ty stand a rd s , rev i ewed i n  Ap pend i x  N ,  a i d  B P A  i n  i t s  deci s i ons  
re ga rd i n g formu l at i on of the  tota l  con s e r vat i on p rog ram for a l l b u i l d i n g 
types . The  E I S  dea l s on l y  w i t h  ret rofi tt i n g weat h e r i zat i on and t i ghten i n g  
mea s u res i n  ex i st i n g res i dences . S u c h  a p roposa l  wou l d  b e  t h e  s u b j ect of t h e  
BPA  New Home s P rog ram . 

Comme nt 

B e l i eve  UFF I i s  not the l a rgest  sou rce of fo rma l dehyde i n  a res i dence . 

C o r res pond i n g comment : 49-2 3 .  

Respo n s e  

I n  some res i dences  t h e  l a rgest  s ou rce o f  forma l d ehyde may b e  wood p roduct s and 
ca rpets u s i n g  u rea res i ns as  a bond i n g  age n t ,  i f  UFF I had not been i n st a l l ed 
recent l y .  Howeve r ,  con s i de r i n g  the  req u i reme nt of a reas on a b l e es t i mate of the  
worst pos s i b l e  cond i t i on s , it  was  a s sumed that UFF I had  been  recen t l y  i n sta l l ed 
as  a weat h e r i zat i on measu rement to est i mate the  ma x i mum poss i b l e  i ndoor  
conce n t r at i on .  U s i n g  the  best  a v a i l a b l e  i n forma t i on on forma l d ehyde emi s s i on 
f rom UF F I , i t  become s the l a rgest  sou rce of forma l dehyde i n  the  res i dence . 

Comment 

Don1t be l i eve that n i t r i c oxi de react s q u i c k l y  to form n i t rogen  di oxi de wi th i n  
re s i dences . 

C o r re s pond i n g  comment s : 49-2 4 ,  52-4 . 

Respons e 

I ndeed n i t r i c  oxi de wi l l  not react q u i c k l y  to fo rm n i t rogen d i ox i de wi t h i n the  
re s i dence . On ly  emi s s i ons  of n i t rogen d i ox i de from gas st oves and  s pace  
heate rs  a re con s i de red i n  est i mat i n g hea l t h effects from that  po l l utant . 

Comment 

Be l i eve  the concent rat i on l eve l s es tab l i s hed for requ l r l n g a i r-t o-a i r heat 
excha n g e rs u nder  Mi t i gat i o n -By-Act i on 1 and 3 (radon and  fo rma l dehyde 
mon i t o r i n g )  a re wi thout  me r i t .  

C o r res pond i n g comment s : 42 - 2 ,  42-4 . 
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Respon s e  

The  Act i on Le vel s chosen  f rom fo rma l dehyde a n d  radon mon i t o r i n g  we re based on 
l e vel s u s ed by e i t h e r  s t ate or fede ral  a ge n c i es for m i t i gat i on re s ponse  t o  
potent i a l o r  perce i ved hea l th  effect s .  F o r  examp l e ,  the  Act i on Level  fo r 
forma l dehyde , a bove wh i ch a i r -to-a i r heat e xch a n g e rs wou l d  be req u i red 
( 0. 4  ppm ) , i s  based  on a standard p roposed by the state  of Wi s c on s i n .  The  
Act i on Le vel  c hosen  for  radon c o r re s ponds to an  E PA standard for res i dences  
const ructed on rec l a i med l an d s  contai n i n g  u ra n i um mi l l  t ra i l i n g s .  These  l evel s 
we re not meant to be ab so l ute va l u e s , but l e vel s u sed for d i s c u s s i on pu rposes  
to  s how how  sett i n g l eve l s cou l d  affect the  prog ram. Append i x N p rov i des  a 
re v i ew of standa rds  rel ati n g  to  i ndoor  a i r q u a l i ty.  

Comme nt  

The  Draft  E I S  fai l s  to recog n i ze the  d i fferent  types  of p l y wood u s ed i n  
man u fact u ri n g ,  and  that c e rta i n types of res i n s u sed wou l d  not pose  a n  a i r 
q u a l i ty p robl em. 

Co r res pon d i n g  comments : 7 1 - 1 , 7 1 -2 .  

Respo n s e  

I n  t h e  D raft E I S  i t  was n o t  c l ea r l y  stated t h a t  a l l p lywood a n d  p a rt i c l e  boa rd 
cont a i n u rea res i n s .  I n fo rmat i on p ro v i ded i n  the comment l etters  i nd i cates  
t h at non-u rea res i n s a re wi de l y  used.  The refo re , i n  Sect i on 3. 1 of  Vo l ume 1 ,  
p l ywood and  p a rt i c l e board wi th  u rea res i n s a re a s s umed to be l ocated wi t h i n 
the  res i de n ce. Some p l y wood and p a rt i c l e boa rd that  u se a p hena l -u rea 
formal dehyde adhes i ve h a ve l i tt l e ,  i f  a ny , forma l dehyde emi s s i on s  ( see  
Sect i on 3. 1 ,  Vol ume 1 ) .  

Comme n t  

Note t h a t  t h e  va l u e fo r rad on i n  we l l  wat e r  i s  a fact o r  of two greater  t h a n  the  
U . S. ave rage.  

C o rrespon d i n g  comment : 7 6 - 1 .  

Respon s e  

L i tt l e i nforma t i on  exi s t s  on  t h e  average  concent rat i on of radon i n  we l l  
wate r. A g l oba l  ave rage mi ght we l l  be mode l ed f rom a v e rage  rad i onuc l i de 
contents  of so i l and  e st i mated ground  wate r  vol ume s  to be about one-h a l f the  
va l ue chosen  for  the  E I S. Howeve r ,  l ocal  and  re g i ona l  a verages  may be v e ry 
d i fferent.  No sc i e nt i f i c  bas i s  exi s t s  to a s s e rt that the  va l u e  for  radon i n  
we l l  wate r  i s  a factor  of t wo g reat e r  than  the  U . S. a v e ra ge. I n  the  E I S ,  a 
va l u e  for  radon  i n  non-we l l wate r  was based on an  ea r l y  est i mated ave rage val u e  
for  t h e  U . S. T h e  va l ue u sed f o r  radon i n  we l l wate r  was a s s umed to  be a fact o r  
of  2. 5 t i mes  that  u sed fo r non-wel l wat e r. M o re cu r rent  est i mates  yi e l d l owe r 
U . S. a v e rage  concent rat i on s ; t h u s , the  ri s k  est i mates based on  the  h i gh e r  
va l u e s  rep resent  a wo rst-case  ana l y s i s . 
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C omment 

Th i n k the  E I S  shou l d add res s  the  p rob l em of how mu ch  a i r-to-a i r heat exc h a n ge rs 
cou l d  he l p those  l i v i ng i n  mob i l e  home s.  

C o r respond i n g  comment : SE e 

Respo n s e  

Sect i on 2. 1 1  of  Vol ume 1 poi nts  out that i f  forma l dehyd e mon i t o ri n g  we re 
i nc l uded i n  the p ro g ram ,  a l l res i de n ce s , i nc l ud i n g mobi l e  h ome s , wi th  
forma l dehyde  concent rat i o n s  above the  stated Act i on Level  of 0.4  ppm wou l d  
rece i ve a i r-t o -a i r heat excha n ge rs.  These  dev i ces wou l d  ret u rn the  a i r 
exc h a n ge rat e i n  the  re s i dence  after  t i g hten i n g  meas u res  we re i n st a l l ed to  the  
l e vel  t h at e x i sted p r i o r  to i n st a l l at i on.  A res i dence wi th a n  a i r qu a l i ty 
p rob l em p r i o r  to i n sta l l at i on wou l d  most l i k e l y  st i l l  have one  afte rwa rds .  The 
pu rpose of  p ro v i d i n g  the  a i r-t o-a i r heat exchanger  i s  to i n s u re that no 
add i t i on a l  i mpacts  occ u r .  

Ai r-t o-a i r heat exc h a n ge rs wi l l  p robab l y  hel p ,  but i t  i s  not the  pu rpose  of 
th i s  E I S  to exami ne the e ffect i veness  of a i r -t o -a i r heat exc h a n ge rs i n  
co rrect i n g p reex i st i n g p rob l ems . 

Comme nt 

To effect i ve l y  deal  wi t h  potent i a l heal th  i mpact s , BPA s hou l d  estab l i s h i ndoor  
a i r qu a l i ty s t an d a rds.  

Co rrespond i n g  comment : 40-2.  

Respo n s e  

E st a b l i s h i n g  i ndoor  a i r qu a l i ty standa rds i s  d i ff i cu l t  becau se  of  t h e  l ack of  
accepta b l e  o r  conc l u s i ve i n fo rmat i on on hea l th  e ffects re l ated to i ndoor  a i r 
qua l i ty and the  l eve l s at wh i ch va r i ous  hea l th  effect s occu r. Ne ve rthe l e s s , 
u nder  the  BPA P re fe r red Al ternat i ve an  Act i on Le vel wi l l  be estab l i s hed fo r 
radon concent rat i on mea s u red wi th i n  a res i dence.  I f  the a n n u a l  mea s u red 
conce n t rat i on of  radon exceeds the  Act i on Le vel , t hen  the homeowner  wi l l  be 
o ffe red a n  a i r-t o-a i r heat exc h a n ge r  wi th  BPA pay i n g  some port i on of the 
p u rch a se p ri ce and i n s t a l l at i on cost.  A d i s c u s s i on of  add i t i ona l  lnfo rmat i on 
rega rd i n g  po l l utant  standa rds can  be fou nd i n  Append i xes  0 and N .  

Comme nt 

The  d i s cu s s i on of  hea l t h  effects wou l d  be a i ded by a d i scu s s i on of the  i mpact 
of the d i ffe rent l evel s of  a i r c h a n ges per  h ou r .  

Co r res pond i n g  comment : 55 -8. 

Response  

An  i n f i n i t e numbe r of a i r exc h a n ge rat e s  occ u r  i n  the  res i dences  th rou ghout  the  
re g i on.  U n f o rtu nate l y ,  o n ly  a sma l l samp l e of  data  i s  a va i l ab l e; t h e refore , it 
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wou l d  be i mpos s i b l e  to p re s ent a comp l ete d i s cu s s i on of the  hea l th  effect s 
based on d i ffe rent l e vel s of a i r c h a n ge s  per  hou r. The E I S doe s ,  h owe ve r ,  
p rov i de  a mechan i sm whe reby a reade r can  compute  con ce n t r at i o n s  for  a res i dence  
( Ap pend i x  A )  and obt a i n s ome i n fo rmat i on reg a rd i n g  h ea l th ef fects t h at m i ght  
res u l t  ( Ap pend i xes  D , E , F , H , and  I ) . 
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HEALTH EFFE CTS 

Some of the commen t s  rece i ved exp res s  a need fo r i n fo rmat i o n rega rd i n g  ch ron i c  
e ffects from i ndoor  po l l uta nt l e ve l s . Other  comme nters  fee l the  D ra ft E I S d i d 
n ot eva l uate  the re l at i o n s h i p  between p r i ce-i ndu ced con se rvat i o n effort s and 
hea l th e f fect s , o r  the  po s i t i ve hea l th effects that may res u l t from a 
res i dent i a l weathe r i zat i on p rog ram. St i l l  othe r s  had quest i o n s  reg a rd i n g  the  
met hodo l o gy and a s s umpt i on s  u sed i n  est i mat i ng the  hea l t h e ffects.  

Comme nts  

T i ghte n i n g  wo u l d  reduce the  amount of po l l uted a i r f rom the  out s i de enter i n g  a 
res i dence.  

Not h i n g  wa s done to  show the pos i t i ve hea l t h effects of  the weat h e r i zat i o n 
p ro g ram.  

Co rrespond i n g comme n t s : 38- 1 2 , EU.  

Respo n s e  

I ndeed , i n sta l l at i o n of t i ghte n i n g  mea s u re s  wi l l  reduce t h e  rate a t  wh i ch  t h e  
ou t s i de ,  o r  amb i ent , a i r i s  d rawn i nto  t h e  res i dences.  Th i s  i s  a benef i t t o  
occupants  du r i n g  per i ods  of h i g h-p o l l utant  concent rat i on s  i n  t h e  amb i ent  a i r ,  
wh i ch n o rma l ly  occur  when atmo s p he ri c  i n ve r s i o n s  a re p resent.  I n st a l l at i on of  
t i ghten i n g mea s u re s  on a reg i ona l  bas i s  i s  a l s o  thought by some to  red uce the  
amou nt of wood bu rned w i t h i n a res i dence , t hu s  redu c i ng  amou nts of p o l l u t a n t s  
emi tted to t h e  out s i de a i r. B P A  be l i eves  t h e  s ame amount wou l d  b e  bu rned , 
because  most homeowners w i t h woodstoves  and  f i rep l aces  wou l d  b u rn n e a r l y  the  
s ame amount  of wood anyway , and  the  heat emi tted f rom a wood-b u rn i n g  fi re wo u l d  
o n l y  s u pp l y  a sma l l p o rt i on of the  heat req u i rement for  a re s i dence ( se e  
Append i x  0 ) .  Ot her  pos i t i ve effect s have a l s o  been i n c l uded i n  t h e  F i n a l  EI S 
i n  Sect i on 3 . 5  of Vo l ume 1.  

I mp l eme ntat i o n of a weat h e r i zat i on p ro g ram a l s o redu ces  the  need for  
c o n s t ruct i on of therma l gene rat i on fac i l i t i e s .  If  those  p l ants  a re not  
const ructed , pos i t i ve hea l t h effects do occu r ( s ee Sect i o n 4. 2. 1 on t h e rma l 
gene rat i on i n  Vo l ume 1 ) . 

Commen t s  

W h a t  i s  B PA ' s  l i a b i l i ty reg a rd i n g  i nc reased  use  o f  u n  vented fo rms of heat i n  
re s p o n s e  t o  p r i ce i n creases  due  to conse rvat i on cost , and  ha s  B PA c o n s i dered 
how i t s  l i a b i l i ty i s  affected by d i scl os i n g th i s  i nfo rmat i on ?  

Co n s i derat i on s h ou l d  b e  g i ve n to  hea l th effects expected from t i ghte n i n g  
mea s u re s  i n s t a l l ed wi th  and  wi t hout  the BPA prog ram. 

Co rrespond i n g comme n t s : 5 - 6 ,  42-8 ,  56-6.  
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Re spon s e  

T h e  pu rpose  o f  prepa r i n g  t h i s E I S  a n d  i s s ue  a l e rt s , a n d  o f  hol d i n g pub l i c  
meet i n gs ,  i s  to  p rov i de t he p u b l i c  w i th  the best ava i l ab l e i n fo rmat i on 
reg a rd i n g  reduced i ndoor  a i r qu a l i ty l evel s that may occ u r  after the nat u ra l  
a i r excha n ge rate w i t h i n a res i dence i s  red uced afte r t h e  i n st a l l at i on o f  
t i g hten i n g  meas u re s .  I f  res i dents  i n s t a l l t i ghten i n g  mea s u re s  out s i de t h e  BPA 
p ro g ram ,  they wou l d  exper i ence the  effects  of i n door  a i r q u a l i ty w i t h out t h e  
benef i t  o f  k nowl edge prov i ded i n  the  B P A  brochu re o n  i ndoor  a i r qu a l i ty ,  i t s  
effect s , and  p o ss i b l e  m i t i gat i o n s .  I t  wou l d  be i mp o s s i b l e  to  p roh i b i t  a n d  
e n f o rce t h e  u s e  of some dev i ce t h a t  po l l utes  t h e  a i r after a res i dence h a s  been 
t i ghtened. E x i st i n g o r  fut u re homeowners c ou l d  ea s i ly i n s t a l l a po l l u t a nt 
sou rce wi th i n  the  res i dence.  

For  an  a n swe r to  the  quest i on of pr i ce i ncreases  from con s e r vat i on act i v i t i e s , 
the  reader s h ou l d  refer to  the BPA Rate E I S  t h at i s  a va i l ab l e f rom the  B PA 
E n v i ronmenta l  Ma na ger.  As a fede ra l  agency , the  B o n n e v i l l e  Powe r Admi n i s t ra
t i on comp l i es w i th  the  N at i o n a l  E n v i ronmental  Po l i cy Act ( NE P A )  of  1 96 9 ,  4 2  
U . S. C .  §§ 4321  et  seq. ( 1 982 ) .  Comp l i a nce wi t h  NEPA requ i re s  fu l l d i s c l o s u re 
of e n v i ronmenta l  ef fect s ,  even t h o u gh s uch  d i s c l o s u re may be u sed s u bsequent l y  
a s  ev i dence  i n  a cou rt o f  l aw. The p o s s i b i l i ty o f  l i ab i l i ty ,  ( e. g. , tort 
l i ab i l i ty )  i s  n ot a l i mi t i n g  fact or  i n  d i sc l os i n g effect s under  NEPA.  

A federa l  agency may wi t h h o l d d i s c l o s u re of env i ronme n t a l  effect s i n  one 
c i rcumstance -- where c on s i derat i o n s  of n at i ona l  secu r i ty w a r rant  con f i de n 
t i a l i ty [We i n be rge r v. Cat h o l i c  Act i on of Hawa i i ,  454  U . S .  139, 144 ( 1 9 81 ) J. 
( The  U . S. Navy need n ot d i s c l ose  i n  a p u b l i c  E I S  c i rcums t a n ce s  of pos s i b l e  
n u c l e a r  wea pons  storage. ) That ci rcumstance does not app l y  here. BPA wi l l  
d i sc l ose  and  d i s c u s s  the  r i s k s  of i ndoor  a i r p o l l ution to  the f u l l est e xt e nt 
p os s i b l e. 

Comme nt  

Hea l th  effect s dat a and  methodo l o gy rai s e  more  quest i o n s  than  they an swe r. 

T reatment  of hea l th effects  j u st i f i c at i on i s  i n con s i stent.  

Quest i on the  u se of P i ke  and  Henderson ' s  mode l  i n  dete rmi n i n g  the  i mp act 
a s s o c i ated w i t h  B aP concent rat i on l e ve l s .  

Quest i on the  a s s umpt i on of con s i der i n g  the  u n attached fract i on o f  radon  
daughters the  s ame for  the  work p l ace a s  w i th i n  r e s i dences , whi ch  overs i mp l i f i e s  
the  a s s e s sment o f  hea l th effects  from exp o s u re t o  rado n  dau ghters  i n  
res i dences.  

Why was  an  exp o s u re per i od of  85  years  u sed for  rado n  ri s k  est i mate s ?  

B e l i eve append i x o n  h e a l th  effects o f  ox i des  of n i t ro gen  i s  d ated.  

I s n ' t  the  effect  of ci g a rette smok i n g a non l i ne a r  re l at i on s h i p to  a s trong  
degree?  
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Wou l d  l i ke to  note that  bot h attached and u n attac hed radon  daughters  can enter  
the l u n g .  

The D raft  E I S  takes  a n  i nco n s i stent  pos i t i o n wi t h  re spect t o  the exi stence  of 
t h re s ho l d  for  hea l th  effects of i ndoor  a i r p o l l ut i on .  

The D ra ft E I S  does not add res s  syn e rg i s t i c  effects  of a i r po l l utant s . 

BPA has  a s s umed a l i near  re l at i o n s h i p between hea l th  r i s k s  and  po l l utant  
concent rat i on s  that i nd i cates  no  concent rat i on t h re s h o l d s for pol l utants  
e x i st . Because  l i tt l e  i n fo rmat i on on  concent rat i on t h re s ho l ds i s  a va i l ab l e ,  
t he hea l t h effects p re s ented i n  the  E I S  have con s i de ra b l e  uncerta i nty 
a s s o c i ated w i t h them . 

The mode l  used fo r r i s k  e st i mates of  i ndoo r exp os u re to  rado n  ( Ha r l ey and 
Pasternac k )  i s  n ot s c i e nt i f i ca l l y  s ound . 

Co rrespond i n g comment s : 3 7-4 , 41-1 9 , 4 1-59 , 4 1-60 , 41-63 , 4 1-6 5 , 49-6 , 49-10 , 
49-1 6 , 58-1 , 6 2 -1 3 ,  7 3-5 , 7 7 -2 ,  7 7 -5 ,  SE . 

Re spon s e  

T h e  method o l o gy used to  es t i mate the  reg i o n a l  hea l t h effects res u l t i n g f rom 
radon , fo rma l dehyde ,  and B aP i s  based on  the best ava i l a b l e  i n fo rmat i on at the  
t i me the  D ra ft E I S  was  p repa red . As noted i n  the  s umma ry , some uncerta i nty i s  
a s s o c i ated w i th t he a b s o l ute n umbe rs t h at we re obta i ned . Howeve r ,  the  va l u e s  
w i t h  t h e  l ea s t  u nce rt a i nty a re those  f o r  rado n . Th i s  i s  becau se  a l a rge amou nt 
of  research has  been d i rected t owa rd hea l th effects res u l t i n g f rom rad o n  
e xp os u re .  

The reg i o n a l  hea l t h effect est i mat es  for  radon ,  forma l dehyde , and BaP  a s s ume 
that no t h res ho l d l e vel s fo r r i s k  ex i st for  po l l utants  ( s ee Sect i on 3 . 2 of  
V o l ume 1 ) .  Th i s  app roach was  u sed so  that  a rea s o n a b l e est i mate of the  wo rst  
p o s s i b l e  cond i t i ons  cou l d  be  obta i ned . 

At the  t i me the  D ra ft E I S  wa s p re p a red , the  r i s k  fact o r s  used to  re l ate  
concent rat i on l e ve l s to  hea l th  e ffects we re the  best  ava i l ab l e  i n fo rmat i o n .  
S i nce that t i me ,  add i t i o n a l  i nfo rmat i on has  bee n made avai l a b l e  rega rd i n g  
fo rma l dehyde . Th i s  i n fo rmat i o n  h a s  been re v i ewed and  i s  add res s ed i n  
Sect i on 3 . 2. The BaP  ri s k  fact o r  was u sed beca u s e  ri s k  factors  fo r ot her  
o rgan i c  compou nds  emi tted d u ri n g  i n comp l ete comb u s t i on  have  yet  to  be 
d e ve l oped . 

The ri s k  factors  we re used to  est i mate l i fet i me hea l t h effect s .  Comp a ri s o n  of 
t h at i n fo rmat i on to  n o rmal mo rta l i ty s t at i s t i cs req u i res the l i fet i me r i s k  be 
c o n ve rted to a n n u a l  r i s k .  S i n ce the  ri s k  fact o r  fo r rado n  was based on  data 
fo r a p e rson  up  to  85 yea rs , t he l i feti me hea l t h effect va l ue i n  the  D raft E I S  
was mi staken l y  d i v i ded by 85 t o  obt a i n a n  a n n u a l  va l u e .  I n  the  F i n a l  E I S  a 
d i ffe rent v a l ue was u s ed . S i nce l un g  cancer  n o rma l l y  appears i n  peop l e 40 o r  
o l de r ,  the a n n u a l  va l ue  i s  then  obt a i ned by d i v i d i n g  the  l i fet i me va l ue by 45 
( 85 yr - 40 yr = 45 y r ) . The va l ue of 45 years cou l d  be con s i de red to  be t h e  
t i me peri od du r i n g  wh i c h l u n g  cance r wou l d  b e  expected to appea r .  F o r  BaP  a 
s i m i l a r app roach was u s ed , except that the  ri s k  fact o r  was based o n  ave rage 

1 1 -2 1 



l i fe expectancy , o r  70 yea r s .  The a n n u a l  r i s k  of l u n g  cancer  due t o  SaP 
expo s u re was obta i ned by d i v i d i n g t he l i fet i me v a l ue by 30 years  ( 70 yr -
40 yr = 30 yr ) .  Exposu re to  i n creased  forma l dehyde l e vel s may cau s e  n a s a l  
c a n ce r. S i n ce th i s  c a n  occur  at a ny age , t h e  a n n u a l  r i s k  i s  obta i ned by 
d i v i d i n g  the  l i fet i me ri s k  by 70  yea r s .  

The  e st i mated hea l t h  effects  a re ba s ed on  i nd i v i d u a l  po l l utant  expos u res.  T h e  
e s t i mated radon h ea l th effects  i n  t h e  E I S a s s ume a c e rt a i n f ract i on of  attached 
and  u n a t tached radon  daughters  that wa s not i dent i ca l  for  env i ronmenta l  and  
occupat i o n a l  exposu re. We  d i d  n ot s ay t h at u n attached daughters  c a n n ot enter  
the  l u n g. S i n ce we  wou l d  con s i de r  the  f ract i on t o  be  e s sent i a l l y  the  same 
befo re and  a ft e r  i n st a l l at i on of t i ghten i ng  mea s u re s ,  the  va l ue a s sumed i s  not  
i mportant  becau se  i nc rementa l  hea l t h  effect s a re p re s ented.  

S u ff i c i ent  data a re n ot ava i l ab l e to  e st i mate hea l th  e ffects due t o  the  
sy nerg i s t i c effects  of va r i o u s  pol l ut ant  l eve l s ( see Sect i on 3. 2 ) .  

I n fo rmat i on  on hea l th  effects  re s u l t i n g f rom n i t rogen  d i o x i de expo s u re was  
c on s i de red the  be st  ava i l ab l e at  the  t i me the  draft was wr i t ten.  S i n ce t h at 
t i me other  i n fo rmat i on h a s  been made ava i l ab l e for  rev i ew. Rev i ew of  t h at new 
i n fo rmat i on d i d n ot i nd i cate the need for  the  i n fo rmat i on conta i ned  i n  the  
D raft E I S t o  be  chan ged i n  the  F i n a l  E I S. 

The mode l  u sed to  e s t i mate r i s k  a s s oc i ated wi th  i ndoor  radon expos u re i s  
c on s i stent  w i th the  app roach recommended by the  N at i o n a l  Counc i l for  Rad i at i on 
P rotect i on ( NCR P ) .  Si n ce NCRP i s  a reco g n i zed wo r l dw i de gove rn i n g body , t h i s 
a pp roach was  con s i de red the  most a p p ro p r i ate for  t h i s E I S. 

Comme nt 

The D ra ft E I S  s h ou l d  d i s t i n gu i s h between vol u nt a ry and i n vo l u nt a ry ri s k .  

Co rrespon d i n g  commen t s :  3 - 1 , 4 1 - 7 2 ,  44-3 . 

R e spo n s e  

Appendi x J ha s  bee n rev i sed to  i nd i cate the  di ffere n ce between the  d i f ferent  
ty pes  of r i s k .  The ma i n  text a l s o  ref l ects  the  i n fo rmat i on  p rov i ded i n  
Append i x J. 

Comme nt  

R i sk  f rom radon  i s  ri d i c u l o u s l y  mi n i ma l . 

R i s k  s hou l d be exp res sed i n  terms of a n n ua l  occ u r rences  per  1 00 , 000 popu l a t i on .  

W h at i s  the  maxi mum l e vel  of  cance r r i sk  that  wou l d be  c o n s i de red accept ab l e 
w i thout  mi t i gat i on by SPA? 

The D raft  EIS does not demo n st rate a p rope r understan d i n g  of i nd i v i dua l , 
a ve rage , and  a g g regate r i s k .  
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The  upper  va l u e  o� ri s k  on  page 0. 5 i mp l i es that at a fo rma l dehyde concent ra
t i on of  7 . 6 9  �g/m , e v e ryone deve l ops  cancer. 

Be l i e ve the  D raft E I S  shou l d  be re v i sed to  i nc l ude  recogn i t i o n of the  u n ce r
t a i n t i es su rround i n g  the  abso l ute ma g n i tude of the  potent i a l hea l th r i s k  
res u l t i n g f rom " h o u s e  t i ght e n i n g "  mea s u res.  

Co r re s pond i n g comme nt s :  7 - 1 , 38- 3 ,  38-9 , 44 -1 , 49-1 5 ,  49-30 ,  5 6 - 3 , E U .  

Response 

The  r i s k s  a s soc i ated wi t h  exposu re t o  rado n , forma l dehyde , and BaP  have  u n ce r
t a i n t i es a s s o c i ated w i t h  them. V a r i ous  a s pects of  u n c e rta i nty , i nc l ud i n g  the  
a p p ro p ri ate r i s k  fact o r  and the  est i mat i on of concent rat i o n l e ve l s ,  a re d i s 
c u s s ed i n  the summa ry sect i on o f  the  E I S i n  Vo l ume 1 .  Append i x  J,  a s  wel l as  
t h ro ughout the  ma i n  E I S  text , g i ves comp a r i s o n s  of the  ri s k s  a s soc i ated wi th  
rado n ,  BaP , and n o rma l vol u nt a ry r i s k s . These  r i s k s  a re n ow g i ven i n  te rms of  
a n nua l  occu r rences  per  100 , 000 exposed persons  as  su gges ted by comme nt e rs .  
T h i s a l l ows compa r i son  w i th standa rd mo rt a l i ty tab l e s .  The hea l th e ffect s 
ana l yses  i n  the  E I S  fo r rado n  and BaP  expos u re ass ume there i s  no t h res ho l d 
l e vel  for  r i s k. Th i s  means  that s ome i n c rease  i n  r i s k  i s  expected , no  matte r 
h ow sma l l the  i n crease  i n  con cent rat i on l e vel s of  rad on  and BaP.  Howeve r ,  the  
compa r i son  of  r i s k s  p ro v i ded i n  Append i x  J a l l ows the  reade r t o  dete rmi ne i f  
the  i nd i v i d u a l  and cumu l at i ve r i s k s  a s s o c i ated wi t h  rado n  and BaP  are accept 
ab l e  i n  te rms of other  r i s k s  an  i nd i v i du a l  chooses  o r  face s .  

Beca u s e  the re i s  an  a s s umed ri s k  a s s o c i ated wi t h  i nc reased l e vel s of  radon  
u nder  the P re fe r red Al te rnat i ve ,  B PA may estab l i s h an  Act i on Leve l  fo r radon 
conce n t rat i on s  above wh i ch mi t i gat i on mea s u res  wi l l  be offe red to the 
homeowner. The p ro posed m i t i gat i on mea s u re ,  at t h i s  t i me ,  a i r-t o -a i r heat 
excha n g e rs , wi l l  as s u re that the or i g i na l  a i r exc h a n ge rate i s  ma i nt a i ned. 
The refo re , n o  add i t i o n a l  r i s k  w i l l  occu r bey ond the  r i s k  a s s u med t o  ex i st  p ri o r  
t o  i n sta l l at i on o f  t i ghten i n g  mea s u res.  

The  i n fo rmat i on i n  Append i x  0 does  n ot i nd i cate that eve ryone  exp osed to  
f o rma l dehyde at  or  above  7 . 69  u g  per  cu b i c  met e r  w i l l  deve l o p  ca n c e r. I n stead , 
s ome i nd i v i d u a l s may deve l op na sa l cance r  at these  l evel s ,  w h i l e  a maj o r i ty o f  
t h e  popu l at i on wi l l  n ot.  Th i s  f i g u re i s  a res u l t  of l abo rat o ry tes t s  on  rat s 
a nd o n l y  i nd i cates the  poten t i al  for  hea l th  e ffects at concent rat i on s  above  
t h i s 1 eve 1 • 

B PA bel i eves  the  i n fo rmat i on p ro v i ded i n  the  E I S  rep resents  the  best i n f o rma
t i on rega rd i n g  i nd i v i d u a l  and cumu l ati ve hea l th e ffects a s s o c i ated w i t h  
i nc reased conce n t rat i on s  of  radon , forma l dehyde , a n d  BaP.  As  po i n ted o u t  i n  
the  s umma ry ,  the  tech n i ques  used  to  e s t i mate hea l th e ffects have  yet to  be  
accepted by the  ent i re s c i ent i f i c  commu n i ty.  Howeve r ,  BPA bel i eves  the 
a na l ys i s  to be based on  the  best ava i l a b l e i n fo rmat i on. The u n ce rt a i nty o f  
th i s  app roach  wa s reco g n i zed and n oted i n  t h e  s umma ry and e l s ewhere i n  t h e  ma i n  
text .  
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Comment  

R i s k  of deve l op i n g  cancer  f rom radon s h ou l d  be comp a red to  rea l  wo r l d 
act i v i t i es .  

Co rrespond i n g  comment s : 38- 5 , 48-2.  

Respo n s e  

Append i x  J h a s  bee n re v i s ed s o  t h at comp a ri s on c a n  b e  mo re eas i l y made. 
I n fo rmat i on f rom th i s  appen d i x h as been s umma r i zed i n  Sect i on 4. 2 . 2  i n  
V o l ume 1 .  

Commen t  

The  numbe r of ci g a rettes  smoked per  day i s  n o t  an  app ro p r i ate o r  reco g n i zed 
u n i t  of r i s k .  

Co r re s pond i n g comment : 49-5.  

Respon s e  

To some peop l e  i t  may not be. Ap pend i x J h a s  been re v i sed  s o  t h e  ri s k  f rom 
i nc re as ed radon and B aP concent rat i on can  be compa red to other  d a i l y  act i v i 
t i es , i nc l ud i n g  smok i n g. 

Comment  

B e l i eve  that  l ow-l e v e l , l on g-te rm conce n t rat i o n s  of n i t ro gen  d i ox i de may p ro 
d u ce s i g n i f i cant  h ea l th effects  ( see Sect i on 3 . 2  o f  V o l ume 1 ) . 

Co rrespond i n g comment : 49-27.  

R e spon s e  

The  i nfo rmat i on ava i l ab l e  du ri n g  the  p repa rat i on of t h e  D raft  a n d  F i n a l  E I S  
i nd i cated n o  s u ch hea l th e ffects a re k n own o r  expected. 

Comment  

A l ack  of emp ha s i s  exi s t s  i n  d i s t i n gu i s h i n g  between  hea l t h  effect s that  may 
a r i se  u nder  ex i st i ng cond i t i on s ,  w i th o r  w i thout  the  ex i s t i n g  BPA weath er i z a 
t i on p ro g ram o r  expan s i on .  

Co rrespond i n g  comment : 7 0-3.  

R e spon s e  

I n fo rmat i on on  hea l th effects a s soc i ated wi th  t h e  No-Act i on  Al t e r n at i ve ,  wh i ch 
i nc l udes  the  b a s e l i ne cond i t i on s  p r i o r  to  i n s t a l l at i on of a ny t i ghten i n g  
mea s u re s , and o n  the  p resent  BPA Weath eri z at i on  P ro g ram , can  be found  i n  
Sect i on 4. 2 . 1  of  Vo l ume 1. I n fo rmat i on re g a rd i ng h ea l th effects a s s o c i ated 
w i t h  the  expanded p ro g ram can  be found i n  Sect i on 4. 2 . 2 .  Hea l t h effects 
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a rl s l n g f rom p r i ce- i nduced conse rvat i on act i v i t i es we re not comp uted 
d i re ct l y .  For  i n fo rmat i on on p r i ce- i ndu ced con servat i o n ,  refe r to the  BPA Rate 
E 1 S .  The ma i n  foc u s  of the  expanded Res i dent i a l  Weathe r i zat i on E 1 S  was  on 
hea l th e ffects a s s o c i ated w i t h  the  expanded p rog ram,  s i nce th i s  wou l d  be 
a s s oc i ated wi t h  BPA ' s  i n v o l vement  i n  res i dent i a l  weat her i zat i on .  

Comment  

D i ffe re nce i n  breath i n g rate s  between wo r k e rs i n  the  mi n i n g  i nd u s t ry and  for 
the  general  pu b l i c  s h ou l d  be accou nted fo r to  rea l i st i ca l l y  e st i mate cumu l at i ve 
expos u re .  

Co rrespon d i n g  comment : 7 7 -6 . 

Response  

The  ri s k  fact o r  for rad on i s  based on the  app roach u sed by the  Nat i on a l  Cou n c i l 
for  Rad i at i on P rotect i on ( NCRP ) .  The fact o r  i n co rpo rates b reat h i n g  rates 
a p p rop r i ate fo r the gene r a l  p u b l i c  ( s ee Ap pend i x F ) .  

Comme nt  

The  E 1 S  does  not p rov i de i n fo rmat i on on c h ron i c effects  f rom i ndoor  po l l utants . 

C o r respond i n g  comme n t s : 34- 2 , 38-4 , 42-1 1 ,  49 - 3 ,  7 3 - 1 3 , SE . 

Response  

Add i t i on a l  i n fo rmat i on on ch ron i c hea l th effects due to  i ndoor  po l l utants  has  
been  i n c l uded a nd can be  found i n  Vo l ume 1 ,  Sect i on 3 . 2 .  
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ENERGY  

Some of the  comme nts  req ues ted c l a r i f i cat i on  of how the ene rgy sa v i n gs of the  
p roposed act i on were c a l cu l ated. Others  fel t the  i mpacts a s s oc i ated w i t h  p ro 
d u c i n g  t h e  ene rgy t o  rep l ace foregone s a v i n gs we re not adeq uate ly  add res s ed.  

Comment 

Pa rts of the ana l y s i s performed i n  Append i x  K we re d i ff i c u l t to fol l ow ,  and 
e n e rgy s a v i n g s  were u nderest i mat ed . 

C o rres pond i n g comment s :  38-6 , 38- 7 , 41-26 , 62-5.  

Respo n s e  

Append i x  K h a s  bee n mod i f i ed i n  an  attempt to mak e  the  p resentat i on c l e a re r. 
The amount of ene rgy s a ved i s  con s i de red to ac cu rat e l y  refl ect res u l ts of t h e  
t i ghten i n g mea s u res  a n d  eq u a l s BPA ' s  Stan d a rd Heat Los s Met hodo l ogy.  T h e  
Reg i on a l  Powe r Cou n c i l ,  u s i n g  a d i fferent p roced u re ,  h a s  a l so  e s t i mated t h e  
ene rgy sa v i n gs f rom reg i on a l  con s e rvat i on  p rog rams and , i f  used , d i fferent  
re s u l t s  wou l d  be  obta i ned. T h i s d i fferen ce has  been  i dent i f i ed i n  
Append i x  K .  

Comment  

F i na l  E I S  shou l d  p rov i de  est i mat es  of potent i a l ene rgy s a v i n gs that wi l l  be  
permanent l y  l ost i f  the  No-Act i on or  De l ayed Act i on Al te rnat i ves a re 
i mp 1 emented. 

C o r re s p ond i n g comment : 42-9.  

Respon s e  

The  F i na l  E I S , i n  Sect i ons  4. 3. 1 a n d  4. 3 . 3  of V o l ume 1 ,  p rov i des  an  e s t i mat e of  
the  potent i a l energy s a v i n gs i f  the  No-Act i on o r  Del ayed Act i on Al t e rnat i ve s  
a re i mp l emen ted. These  a re potent i a l ene rgy s a v i n gs permanent l y  fo regone and 
do not i n c l ude the  i mpact of p ri ce- i ndu ced con s e rvat i o n. L i tt l e  i n f o rmat i on i s  
a v a i l a b l e t�at  wou l d  a l l ow us  to e s t i mate the  penet rat i on of pr i c e - i ndu ced 
conse rvat i on act i v i t i es that wou l d  occ u r  i n  the abse nce of  a BPA p rog ram. 

Comme nt 

The F i n a l  E I S  s hou l d  add res s  the  i mpacts  res u l t i n g f rom ce n t ra l  gene rat i on 
fac i l i t i es t h at w i l l  be needed i f  a l l the  conse rvat i on resou rces a re not 
acq u i  red. 

C o r re s pond i n g comment s :  3 7-6 , 42-1 0 ,  55- 5 , 56-1 , 6 1 - 2 , 62-4 , 62-8 , 6 7 - 1 , 70- 1 , 
7 3 - 4 ,  7 3- 1 2 ,  EU.  
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Response  

The i n fo rmat i on was exp anded to i nc l ude i mpact s  a s s oc i ated wi t h  operat i n g 
generat i on faci l i t i es .  Th i s  add i t i on a l  i n fo rmat i on ha s  been i nc l uded i n  
Sect i on 4. 2 . 1  of Vo l ume 1 a l o ng  wi t h  i mpacts  assoc i ated wi t h  mi n i n g  and 
t ra n s p ortat i on act i v i t i es .  

C omme nt 

Tab l e 2 . 4  on page 2 . 1 4  s h ou l d i nc l ude Radon -222  emi s s i on s  f rom coa l p l a n t s .  

Correspond i ng  comment : 4 1 - 1 1 .  

Re spon s e  

A t  t h i s t i me ,  s c i e n t i fi ca l l y  accepted i nformat i on cou l d  not b e  obt a i ned on 
Radon-222  emi s s i ons  f rom coa l p l a n t s .  

Comment 

The i mpact s  of coal  p l a n t s  are fe l t  by a d i f ferent  set of i nd i v i du a l s t h a n  
t h o s e  expe r i enc i n g  i mpacts  f rom weat h e r i zat i on.  

Correspond i n g comment : 5 7 - 5 .  

Response  

I mpacts  f rom a coa l  p l a nt affect the  popu l a t i on i n  the  i mmed i ate a rea of  the  
p l ant.  The  r i s k  of  i mpacts  f rom the  con s t r u ct i on and  operat i on of a coa l p l a nt  
a re con s i de red to be  i n vol u nt a ry. The effects  of  weat h e r i zat i on meas u re s , o n  
the  other  h an d ,  cou l d be  s p read over  the  e n t i re reg i on and a re vo l u ntary on  t h e  
p a rt of t h e  home own e r. A res i dent  a g ree i n g  to  h a ve the  mea s u re s  i n s t a l l ed 
accepts  the  r i s k  vo l u n t a r i l y. Under  e i ther  c i rcums t a n c e ,  the  s ame set o f  
i nd i v i d u a l s c a n  exp e r i ence  both i mpacts.  

Comme nt  

P r i ce i ncreases  do  not en l a rge the  n umber of e l i g i b l e  part i c i p a n t s  i n  
conservat i on.  

C orrespond i n g  comment : 5 -5 .  

Respo n s e  

T rue. T h e  numbe r o f  e l i g i b l e  part i c i p a n t s  i s  con s i dered a con stant  va l u e f o r  
t he p u r p ose o f  t h e  i mpact s  a n a l y s i s .  Any p r i ce i n c rease  o f  e l ect r i c i ty may 
i ncrease  the  n umbe r of homeowne r s  who wi s h  to part i c i pate  i n  the  p rog ram. The 
n umbe r of p a rt i c i pant s  i s  con s i de red the  penetrat i on rat e.  The a n a l y s i s  
a s s ume s  85% of the  number  of homeowner s  e l i g i b l e  t o  rece i ve t i ghte n i n g  mea s u re s  
w i l l  a ct u a l ly h a ve them i n s t a l l ed by t h e  t i me t h e  p rogram i s  comp l eted. I t  i s  
n ot k nown i f  th i s pe rce ntage wi l l  act u a l l y be ach i e ved , a s  prog ram act i v i t i es 
a re l i m i ted by B PA bud geted funds  for  each ut i l i ty. 
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COST 

Of pa rt i cu l a r  i mporta n ce to va ri o u s  commen t e rs wa s t he cos t -effec t i vene s s  of 
t he Proposed Act i on .  For  compa ri s on ,  t hey req ues ted t ha t  t he cost  i n  t he F i n a l  
E I S  be exp re s s e d  i n  cos t -pe r -k i l owa t t -ho u r  and  a c l e a r  di s t i n ct i on made betwee n 
t h i s a nd  t he cost  to  be p a i d  by t he homeowner  for i n s ta l l ed wea t he r i za t i on mea 
s u re s . Seve ra l comme n t e r s  a l s o  exp re s s ed concern t ha t  con s e r va t i on mea s u re s  
p ro v i ded t o  res i dences i n  the  reg i on wou l d  have a n  adverse e f fect on  t he 
e l ect ri c ra tes  cha rged by SPA.  

Comme nt  

I s  i t  cos t -effect i ve t o  p roceed wi t h  t he Propo sed Act i on a n d  the  mi t i gat i on s ?  

The E I S  s hou l d  be rev i sed s o  t he e st i ma t i on o f  cost -effect i veness  can  be 
c l ea r l y  fol l owed and comp a red t o  the Powe r Coun c i l es t i ma te s . 

C o r re s pon d i n g  comme n t s : 28- 5 ,  38- 8 ,  42-6 , 6 1 - 1 ,  S R .  

Re s ponse  

S PA be l i eves  that  at  the cu r re n t  buy ba ck  rate  for  ene rgy saved , 29 . 2  cen t s  per  
k i l owatt -hou r u p  t o  85% of t he t ot a l  expen d i t u re for i n s ta l l a t i on of wea t he r i 
zat i on and  t i g ht en i n g mea s u res , i s  cost -effec t i ve i n  compa r i s on t o  pu rchas i n g 
a dd i t i on a l  powe r .  A compa r i son  of  t he t o t a l  p rog ram cos t , wh i ch  i n c l udes cost  
pa i d  by SPA  a n d  the homeown e r  for t he Proposed Act i on ,  for  mi t i ga t i on s  to  the  
Proposed Act i on ,  a nd  for t he other  a l t e rn a t i ve s , i s  p rovi ded i n  Ta b l e 2 . 1  of  
Vo l ume 1 .  A di s cu s s i on  of how t hese  cos t s  we re obta i n ed i s  p rov i ded i n  
Append i x  L. Appen d i x L was  rev i sed  so  t he reader cou l d compa re p ro g ram cost  t o  
s i m i l a r  e s t i ma t e s  made by t he Powe r Cou n c i l .  

Commen t  

Al l cost  s hou l d be exp re s sed i n  terms o f  c o s t  pe r megawat t -hou r or  co s t  per  
k i l owatt -hou r .  

Co rrespon d i n g  comme n t s : 37 - 5 ,  42- 6 ,  55- 7 .  

Re s ponse  

The  req uested chan ges  h ave  bee n made ; see  Appen d i x  L a n d  Ta b l e 2 . 1 i n  Vo l ume 1 .  

Commen t  

The Program cos t for t he Proposed Act i on seems un rea l i s t i ca l l y  h i g h .  

Corres pond i n g comme n t : 6 2- 1 1 .  

Res ponse  

The p rog ram cos t i n c l udes  cos t  pa i d  by SPA  and  by t he con s ume r ; t he refo re , i t  
re p resents  a re g i o n a l  cos t .  The f i gu res i n c l ude pu rchase  a n d  i n s t a l l a t i on o f  
t he t i ghten i n g mea s u re s . I n forma t i on i n  Appen d i x  L p rov i des  a bre a k down of t h e  
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cost est i mated to be pai d by the  con s ume r and BPA . Th ese  costs  a re based on 
expe r i e n ce f rom the  p i l ot p ro g ram ,  p re sent p ro g ram ,  and i n fo rmat i on obt a i ned 
f rom weat h e ri zat i on cont ract o r s  wi t h i n the  reg i on.  

Comment 

The  f i gu re of 4 cen t s  pe r k i l owatt -hou r u nde rest i mates  the  res i dent i a l  cost  of 
e l ectr i c i ty i n  comi n g  years .  

Corres pond i n g comment : 5 7 - 6 . 

Re spon s e  

T h i s va l u e  was u s e d  to prov i de a ma gn i t ude  of ene rgy s av i n gs bene f i t s .  I t  was  
chosen  a s  a reference n umber and was n ot i ntended to  represent a ny s pec i f i c 
cost  i n  futu re yea rs.  Any cost cou l d  have  been u sed for  compa r i s on .  

Comment 

Has  BPA con s i de red the  fu l l cost of the prog ram i f  it  i mp l eme n t s  a mon i t o r i n g  
and mi t i gat i on p ro g ram? 

Co r re s pond i n g comment s : R I , MS. 

Respon s e  

Yes , s e e  i n format i on con t a i ned i n  Sect i o n s  2 . 4-2 . 1 4 ,  2 . 1 8 ,  a n d  Tab l e 2 . 1  o f  
Vo l ume 1 .  The c o s t  of p rov i d i n g  t h e  mon i t o r i n g  a n d  mi t i gat i on p rog ram unde r 
the  BPA P refe r red Al ternat i ve i s  $ 5 5 . 3  to  $9 7 . 3  mi l l i on and w i l l  i nc re a s e  the  
total  p ro g ram cost  by 6 to 7% . 

Comment 

A re the  BPA who l e s a l e rate s  o r  ut i l i ty ret a i l rat e s  goi n g  to  be affected by 
costs  a s s oc i ated w i th p ro v i d i n g add i t i ona l  weathe r i zat i on mea s u re s ?  

C o r respond i n g  comment s :  3 1 - 1 , 3 1 - 3 , 39- 1 . 

R e spon s e  

T h e  c o s t  f o r  prov i d i n g  con s e rvat i on measu res , both weat h e ri zat i on a n d  
t i ghten i n g ,  a re a l ready i nc l uded i n  the  l atest  BPA rate f i l i n g. These costs  
a re comp l et e l y  recove red th rough  cu s t ome r rat e s .  F o r  an  i n -depth  d i s cu s s i on of  
the  conse rvat i on cost , rev i ew the  " B PA Rates  E I S " .  
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PROGRAM 

P u b l i c  comme nts  on the  M i t i gat i on -By-Exc l u s i on cr i ter i a we re s p l i t ,  wi t h  s ome 
peop l e  be l i e v i ng  that they s h ou l d  be con s i de red and  others  s ay i ng t h ey are too  
re s t r i ct i ve. These  comme nts  we re typ i c a l l y  conta i ned wi th i n  l etters  that a l s o  
exp res sed other  op i n i ons  about v a r i ous  a spects o f  the  cu rrent B PA conse rvat i o n 
p rog ram. 

Comment 

A Mi t i gat i on -By -E xc l u s i on category shou l d  be added for res i dences  wi t h  attached 
ga rages to avo i d  po l l u t a nts that may be re l ea sed by an  automob i l e ,  etc. 

Co rre s pond i n g comment : 1 1 -3. 

Respo n s e  

L i tt l e i n fo rmat i on exi s t s  o n  t h e  numbe r o f  res i dences  i n  the  reg i on  wi t h  
attached ga rages.  Any potent i a l  po l l u tant sou rce w i th i n  a garage i s  con s i dered 
sma l l and i n f requent , mak i n g a sepa rate Mi t i gat i o n -By-Exc l u s i on category 
u nwarranted. 

Comme nt 

The M i t i gat i on - By-Exc l u s i on cate gory fo r mob i l e  home s s hou l d  be mod i f i ed to 
i nc l ude on l y  t h ose  homes ma n u factu red a fter  Ju ne of  1 9 76  or t hose  that do not 
meet recent l y  proposed HUD ma n u fact u red home con s t ruct i on and safety stan
d a rds.  The l a tter  wou l d regu l ate forma l dehyde emi s s i o n s  from p l ywood a n d  
part i c l e  boa rd mate r i a l s .  

C o r respond i ng commen t s :  20 - 1 ,  4 1 - 1 4. 

Re spon s e  

B P A  recogn i zed t h e  d i fferences  a n d  i s  cons i de r i n g  them i n  del i be rat i on s  
concern i n g add i n g mo b i l e  homes to  t h e  p rog ram. Howe ve r ,  because  of  t h e  
c o n fu s i on t h i s type of  rest ri ct i on wou l d  c reate , BPA deci ded to i n c l ude  a l l 
mob i l e  homes , regard l e s s  of age or const ruct i on stand ards.  Once the  HUD  
p roposed stand a rds  a re adopted , BPA wi l l  exami ne them and  a s s e s s  the i r i mpact 
on  p ro g ram dec i s i on s .  

Comme nt 

The E I S  shows  b i a s  by l ump i n g res i dences  wi th  gas stoves i nto  the category of 
' u n vented comb u st i on a p p l i ances ' .  

Corres pond i n g  comme nt : 5 2- 1 .  

Respo n s e  

I n format i on rega rd i n g  what perce ntage  of  t h e  u n vented combu st i o n a p p l i ances  a re 
gas  stoves ha s  been p ro v i ded i n  Append i x  I .  Al t hough the  i mpacts  from u n vented 
combu st i on ap p l i ances  are g i ven as  one va l u e ,  i t  i s  c l e a r l y  st ated that a l a rge 
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maj o r i ty of the i mpacts  a re due to  u n vented space  heate rs ( see Sect i on 4 . 2 . 1  i n  
Vo l ume 1 ) .  Rev i ew of i n fo rmat i on i n  Append i x A p ro v i des add i t i ona l  i n fo rmat i on 
o n  pol l u tant  emi s s i on s  f rom gas  stoves  and space  heaters .  

Comment  

M i t i gat i on -By-E xc l u s i on strateg i e s  deny  the  homeowner  the  ch a n ce to mak e  an  
i n fo rmed cho i ce. 

C o rrespond i n g comments : 14-1 , 1 7 - 3 , 7 3- 3 . 

Response  

T ru e. Th at i s  why under  BPA l s P re fe r red Al ternat i ve , wh i ch i s  bei n g  p roposed , 
homeowners w i l l  be g i ven the  opport u n i ty to make  the i r own cho i ce o n  
weathe ri zat i on ,  t i ghten i n g  mea s u re s , mon i tor i n g ,  and mi t i gat i on .  

Comment  

Imp l i c i t  i n  the  E I S  i s  the  a ss umpt i on that  BPA o r  the  ut i l i ty ,  rat h e r  than  the  
h omeowne r ,  i s  respo n s i b l e both  for  a s s e ss i n g the  h e a l th  ri s k  for  each home and  
mak i n g the  dec i s i on to  t i ghten  the  res i dence.  

Co rrespond i n g  comme n t :  7 3- 8 .  

Re spon s e  

Th i s  wa s n o t  the  i ntent  of t h e  E I S. U n d e r  t h e  B P A  P re fe r red Al t e r n at i ve ,  t h e  
homeowner  w i l l  h a ve an  i mportant res p o n s i b i l i ty i n  dec i d i n g  r i s k s ,  p a rt i c i p a t 
i n g i n  the  prog ram , dec i d i n g  whet h e r  mon i tor i n g  i s  to b e  done a n d  whet h e r  
m i t i gat i on mea s u res a re neces s a ry.  M o re det a i l ed i n fo rmat i on o n  t h i s a l t e r 
nat i ve i s  prov i ded i n  Sect i on 2 . 1 8  of  Vo l ume 1 .  

Comment  

P rog ram shou l d  be  chan ged s o  that  l ow i ncome homeowne rs , o r  those  on a f i xed 
i n come , be p ro v i ded t i ghten i n g mea s u res at no cost.  

C o r re spond i n g comment : BR.  

Respon s e  

Low i n come homeowne r s  can  rece i ve weath e r i zat i on and  t i ghten i n g  mea s u re s  a t  no 
cost , u p  to a n  i n cent i ve l e vel  of  3 7 . 8  ce nts  per  k i l owat t -hou r. Low i n come 
p e r s o n s  have  been i nc l uded i n  the  E I S  a na l y s i s .  Th ese  homeowner s  shou l d  
contact the i r ut i l i t i es or  s t ate a bout t h i s p ro g ram. 

Comment  

Se ve ra l thou s and  homeow n e r s  h a ve a l ready p a rt i c i pated i n  the program ,  before 
p u b l i cat i on of the  D ra ft E I S ,  w i thout  k n ow i n g  the  hea l th effects  t h at may 
resu l t. 
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Correspond i n g comme nt : 5-8. 

Respo n s e  

U n d e r  t h e  p resent  program , a l l e l i g i b l e  res i dences  can  rece i ve weat her i zat i on 
mea s u res , p r i ma r i l y  i n s u l a t i on.  Those re s i dences  w i t h  no maj o r  po l l u t ant 
sou rces can a l so  rece i ve t i ghten i n g  meas u re s .  Re s i dences  that  rece i ve weather
i z at i on mea su res o n l y  ( e. g. , i n su l at i o n )  w i l l  n ot be  s u bj ect to a ny red u ced a i r 
q u a l i ty or a s soc i ated hea l t h  effect s .  The e s t i mat ed ad verse  hea l t h  effects  
under  the p resent  program for res i dences rece i v i n g t i ghten i n g mea s u re s  a re 
con s i dered i n s i gn i f i cant ( see E n v i ronmenta l  P roce s s  Sect i on i n  t h i s vo l u me ) .  
I n  add i t i o n ,  � res i de n t s  who pa rt i c i pate i n  B PA l s  p resent  p ro g ram rece i ve a 
b09k l et that add re s s e s  i ndoor  a i r q ua l i ty ,  pot ent i a l hea l th  effects a s s oc i ated 
w i t h  i ndoor a i r q u a l i ty l e vel s ,  ways  to mon i t or  po l l utant l e ve l s ,  ways  to 
reduce them , and refe rence sou rces where mo re i n format i on i s  a va i l ab l e. 

Comme nt 

Wou l d  l i k e to  rece i ve cred i t  fo r i n s u l a t i on of res i dence  done p r i o r  to the 
i n i t i at i on of th i s  p ro g ram. 

C o r res p on d i n g  comment : 13- 2 .  

Response  

I f  the i n s u l at i on wa s i n s t a l l ed u nder  a p re-ex i s t i n g  ut i l i ty p rogram ,  then  
ret roact i ve payme nts  may be  a v a i l a b l e .  Othe rw i s e ,  there a re no  p ro v i s i on s  for  
c red i t  or  re i mb u rsement.  I n sta l l at i on of i n s u l a t i on  p ri o r  to  th i s  p rogr?�  
expa n s i on ha s  a l  ready p ro v i ded a c red i t  i n  the  form of  e n e r gy s � / i n gs a n d  
reduced cost. 

Comme nt 

B e l i e ve storm doors s a ve energy and wou l d  not i nc rease  i ndoor  a i r po l l u tants .  

C o rre s p ond i n g  comment : 16 - 1. 

Respon se  

Storm doors  do save  energy ,  but the i r effect i ve n e s s  i s  re l at i v e l y  s hort -term ,  
a s  they bend and  l os e  t h e i r sea l . For  a mea s u re t o  b e  i n c l uded i n  the p rogram , 
i t  mu st be cost-e ffect i ve. One  a spect of cost -effect i ve n e s s  i s  that  the mea 
s u re mu st s a ve e n ergy for  a l on g  p e r i od of  t i me. S i nce the  e nergy s a v i n gs from 
storm doors are re l at i v e l y  s hort -term ,  they are not cons i dered cost-effect i ve ,  
and  t h ey have l i tt l e  effect on a i r q u a l i ty w i t h i n the  home. They h a ve been 
i n c l uded i n  the E I S  to p rov i de a n  overa l l pers pect i ve ,  and wi l l  not be 
a v a i l a b l e u n l es s  p roven to be more effect i ve. 

Comme nt 

Be l i eve exc l u s i on cr i ter i a i t ems l i k e wood stoves may not el i mi nate a i r q u a l i ty 
p ro b l ems because  a h omeowne r cou l d  add them a fter  t i ghten i n g mea s u res  a re 
c a rr i ed out. 
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Co rre s p on d i n g  comment : 45-2 , 5 7 - 2 .  

Respon se  

True . Thi s i ss u e  was ra i se d  i n  t he Re v i sed  En v i ronmenta l  As s e s sme n t  for  t he 
B PA Reg i onwi de Res i dent i a l  Weathe r i zati on Pro g ram , dated Se ptember 198 1 .  The 
u s e  or i n s t a l l at i on  of wood s toves  after hou se  t i g htenl n g  meas u re s  a re provi ded 
by BPA a re beyond our contro l . Under  t he B PA Prefe r red  Al te rnat i ve ,  these  
exc l u s i on cr i te ri a wi l l  be  e l i mi nated , and  t he homeowne r wi l l  a s s ume t he 
res pon s i b i l i ty for t he i ndoor  a i r q u a l i ty effects of addi n g  a wood stove o r  
tak i n g  s ome othe r acti on . 

Comme n t  

Va ri ou s other s i mp l e  a n d  cost -effecti ve weat he r i zat i on mea s u re s  s hou l d  be 
i nc l u ded i n  t he prog ram to i nc rease  effect i ve e nergy s a v i n g s . 

Corre s pond i n g  comme n t : 6 6 - 2 .  

Res p on s e  

BPA p rov i de s  o n l y  those  wea t he r i zat i on mea s u re s  that are comme rc i a l ly  ava i l 
a b l e ,  p roven  to s a ve e nergy ,  a nd  a re cost -effect i ve . B PA does not wa nt to  
cont i n u a l l y  add  to or cha n ge the meas u re s  p rov i ded beca u s e  of the  admi n i s t ra -
t i ve bu rden for t he u t i l i t i es and  BPA.  
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ASSUMPT I ONS  AND FORMAT OF E I S  

V a r i o u s  l et t e rs rece i ved and  statements  made at p u b l i c  meet i n gs  req uested  that 
the  fo rmat of the  E I S  be c hanged to i n crease  i ts readab i l i ty. Others comme nted 
on  the  a s s umpt i on s  emp l oyed to p roduce the  resu l t s p resented i n  the  E I S .  
S evera l  comme nters  fe l t  t h ese  a s s umpt i ons  we re i n c o r rect o r  s h ou l d b e  mod i f i ed.  

Comme nt 

B e l i eve that apa rtme nt data was not hand l ed co r rect l y  i n  the  E I S.  

Co r respond i n g comment s :  1 7 -2 , 5 7 - 1 8  

Respo n s e  

No  data wa s ava i l a b l e to ch a n ge t h e  ana l y s i s p resented  i n  t h e  D raft E I S .  BPA  
rea l i zes  t h at a s s umpt i on s  a s s o c i ated w i th  a p a rtments  a re over ly  s i mp l i st i c  and  
may not  be  rea l i st i c ,  but i n  o rde r to eva l u ate  the  p rog ram on a re g i o n a l  bas i s ,  
gene ra l  a s s ump t i ons  had  to  be made. 

Comment 

There  a re no c l e a r  i nd i cat i on s  that wa l l i n s u l at i on reduces  a i r l ea k a ge. 

Co r re s pond i n g  comment : 49 -35.  

�e spon s e  

P u b l i s hed d a t a  and  tech n i ca l  repo rts  i nd i cate the  pos s i b i l i ty t h a t  wa l l i n s u 
l at i on redu ces l eak age. Howe ve r ,  o n l y  a l i m i ted amount o f  work has  been done  
to  ve r i fy the  act u a l  amount  of redu ct i on.  The e ffect of red u ced a i r exch a n ge , 
ba sed on l i m i ted a v a i l a b l e dat a ,  h a s  been i n c l u ded i n  the  h ea l th  e ffects a n a l y 
s i s  i n  t h e  E I S .  T h i s data i s  u sed  t o  a l l ow for a wo rst-case  cond i t i o n .  Wa l l 
i n s u l at i on i s  s c hedu l ed to become p a rt of the  t i ghten i n g mea s u res a v a i l a b l e 
u nde r the  P roposed Act i on and , the refore , has  been i n c l uded i n  the F i n a l  E I S .  

Comme nt 

A s s umpt i on s  re g a rd i n g  po l l utant  emi s s i o n cha racte r i s t i c s a re w i t hout  me r i t  and 
cause  the  res u l t s p rese nted i n  the E I S  to be ve ry conse rvat i ve a n d ,  t hu s , not 
comp a rab l e to the  No -Act i on Al t e r n a t i ve. 

C o rres pond i n g comment : 5 7 - 1 6 .  

Response  

As s umpt i on s  reg a rd i n g  po l l utant  emi s s i on cha racte r i s t i c s  a re based on the  best 
a v a i l ab l e i n fo rmat i on and  a re con s i de red rep resentat i ve of cond i t i on s  t h ro u g h 
o u t  t h e  re g i on.  Emi s s i on cha racte r i s t i c s  a re a s s umed to be the  s ame for  bot h 
the  N o -Act i on Al ternat i ve and  P roposed Act i o n .  There fo re , a f a i r comp a r i son  i s  
p o s s i b l e ,  a l t ho u g h  no compar i s on i s  nece s s a ry bec a u s e  the  i nf l u e nc i n g  factor  i s  
the  redu ced a i r exch a n ge rate between the  N o -Act i on and  P roposed Act i on 
A l t e r n a t i ves .  
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Comment 

Are coa l and  n u c l e a r  p l a nt s  the  p rope r type  of gene rat i on to rep l ace  what i s  
not ach i e ved th rough con se rvat i on ?  

Correspon d i n g  comment : 5 7 -1 7 . 

Response  

A l thou gh oth e r  resou rces  may be  ava i l ab l e ,  t hese  we re se l ected to rep resent  the  
worst-case  cond i t i o n s  conce rn i n g  ge n e rat i on to  rep l ace e n e r gy s av i n gs g a i ned  
t h rough  con s e rvat i o n .  They de f i ne  one ext reme of e n v i ronmenta l  i mpacts  for  
acqu i r i n g e l ect r i ca l  resou rce s.  For  examp l e ,  conservat i on req u i res no c o n 
st ruct i on of fac i l i t i es , whereas  a ma s s i ve amount  of b u i l d i n g i s  req u i red for  a 
n u c l ear  p l ant.  

Comme nt 

The  7 5% occupancy f i gu re seems u n rea l i st i c. 

C o rrespond i n g  comment : 5 7 -20.  

Respo n s e  

T h e  7 5% occ u pancy f i g u re refers  to  t h e  amo u nt o f  t i me the  average  person  i s  
w i t h i n the  hou s e ,  18  h ou r s  pe r d ay . Th i s  f i g u re may ap p l y  to  on l y  a l i m i ted  
n u mbe r of person s . It  i s  an  average  va l u e for  popu l at i on s  and p rov i de s  a 
reas onab ly  con se rvat i ve est i mate for  i ndoor r i s k  p roject i o n s . I t  i s  a l so  i n  
a greement  wi t h  fi g u re s  u sed  by many nat i ona l  and  i nte rnat i on a l  a uthor i t i es , who 
occa s i on a l l y  u se a 90% occupancy f i gu re ( see Append i xes  F and  G ) . 

Comment  

The  weat h e r i zat i on  p rog ram wou l d  reduce  wood comb u st i on and  thus  reduce  outdoor  
a i r po l l u t i on.  

The a s sump t i o n s  reg a rd i n g  wood stove  use  and  i ndoo r a i r qua l i ty s hou l d be l i ke 
those  u sed i n  B PA ' s  St andard Heat Loss  Methodo l o gy. 

C o r re s p on d i n g  comment s : 6 2-10 , 55-2.  

Respo n s e  

A d i s cu s s i on of t h e  i mp act of t h e  exp anded  p rog ram on  reduced wood combu s t i on  
and  outdoor a i r q u a l i ty i s  p rov i ded i n  Append i x O.  Ass umpt i o n s  on  wood use a re 
i n  con f o rmance wi t h  the  BPA  St andard Heat Los s  Met hodo l ogy . 

Comment  

The est i mate that  7 0% of the  res i dence  i n  the  reg i on  a re cu r rent l y  u n a b l e to  
get  t i ghten i n 9  mea s u res  may be  l ow .  

Correspon d i n g  comment : EU.  
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.Response  

The  reg i on i mpact a n a l y s i s  i s  based  on the  l atest  ava i l a b l e i n format i on ,  the  
second Pac i fi c  Northwe st Res i den t i a l E ne rgy Su rvey ( PNWRE S )  that was comp l eted 
i n  the summe r of 1983 . The va l u e of 7 0% was an e s t i mate for the  reg i on bas ed 
on the f i rst PNWRES s u rvey comp l eted i n  the  l ate 1 9 7 0 s . I n fo rmat i on on the  
e s t i mated number of  res i dences  present l y  exc l uded from rece i v i n g  t i ghte n i n g  
mea s u res c a n  b e  found  i n  Append i x  K .  

Comme nt  

The  u s e  of the  wo rds "ty p i c a l " and "ty p i c a l  res i d ence " i s  confu s i n g .  

Co rrespond i n g comment s : 3 7 - 2 , 3 7 - 3 ,  38-1 3 ,  49- 1 3 ,  49-2 2 ,  5 7 - 1 5 ,  6 7 - 2 , E U . 

Respo n s e  

The  wo rds ' ty p i c a l  concent rat i on '  h a ve been chan ged to ' reason a b l e wo rst-case  
conce n t rat i on ' .  The  t e rm ' typ i ca l  res i dence ' has  been  c h a n ged to ' a verage  
re s i dence ' .  

Comme nt 

BPA s hou l d  comp l y  wi th  Sect i on 1 0 6 , 36 CFR Pa rt 800 . 

Corre s pond i n g comment : 8 - 1 .  

_Re spon s e  

S e e  i n fo rmat i o n p rov i ded i n  Sect i on 4 . 8. 2  of  Vo l ume I ,  wh i c h s umma r i zes  a 
P rog rammat i c  Memo of Ag reeme nt ( PMOA ) w i th the Adv i s o ry Cou n c i l on  H i s t o r i c 
P rese rvat i on and the e i ght  State H i sto r i c P reservat i on Of f i ces  concern i n g 
h i stor i c p rese rva t i on.  

Comment  

The  fo rmat of va r i ou s  tab l e s  and f i g u res  s hou l d  be  changed to prov i de mo re 
he l p f u l  i n format i on .  

Co rres pond i n g  commen t s : 11 - 1 , 1 1 -2 , 32-2 , 38- 1 4 ,  38- 1 5 , 4 1 - 1 2 ,  42- 1 2 , 7 7 - 3 , R I .  

Response 

C h anges  were made i n  seve ra l  tab l e s . 

Comme nt  

There i s  not enough  c l e a r  data  to be  s u re that  any est i mated s i de effect wou l d  
occu r. 

C o rre s pond i n g  comment : 48-3 . 
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Respo n s e  

Hea l t h  effect data rega rd i n g  i ndoor  ai r qua l i ty i s  mi xed . F o r  some pol l utant s ,  
name l y  radon , a l ot of i nfo rmat i on ex i sts  and va r i ous  res e a rch  p roj ects a re 
u nderway . F o r  oth e r s , l i tt l e ,  i f  any , i nf o rmat i on ex i st . BPA  i s  requ i red 
th rou gh the E I S  to prov i de i nfo rmat i on on p o ss i b l e  hea l th effects based on t h e  
best ava i l a b l e i nfo rmat i on ( s ee the  En v i ronmenta l  P rocess  Sect i o n o f  t h i s 
vo l ume ) .  

Comment 

The  ma i n  body of the  report fai l s  to  i nco rpo rate i nfo rmat i on cont a i n ed i n  t he  
append i xes or  i ts i mp l i cat i on s .  

Co rrespond i n g comment : 49- 4 .  

Response  

Th i s  i s  i ntent i on a l . U nd er  CEQ req u i reme n t s  the  E I S  begi n s  wi t h  a summa ry and 
moves towa rd mo re det ai l ed a n a l y s e s .  The p rocess  i s  out l i ned u nd e r  the s e ct i on  
" E n v i ronmenta l  P roce s s "  of  Chapt e r  I I  of  t h i s vol ume .  

Comment 

The comp a ri son  of ri s k s  i n  Ap pend i x  J i s  act u a l l y  a n o rma l i zat i on of the  e st i 
mated r i s k s , wh i ch i s  not a p p rop ri at e .  

Co rres pond i ng comment : 49- 7 . 

Response  

There a re no  fo rmal  gu i de l i ne s  for  cond u ct i n g ri s k  a s s e s sment s .  No rma l i zat i on 
i s  one commo n l y  u sed tech n i q u e .  Howeve r ,  we have rev i sed Append i x J to p rov i de  
a more understandab l e compar i son  of vol u n t a ry ri s k s .  

Comment  

The D raft E I S  does  not  adequat e l y  exp l a i n  i t s  met hodo l ogy and a s s umpt i on s  so  
t h at readers  can revi ew it  p roper ly.  

C o r re s pond i n g comme nt : 5 2-3 . 

Respo n s e  

I t  i s  d i ff i cu l t  fo r BPA  to  synt h e s i ze the  ext reme l y  d i ve rse  i nfo rmat i on regard 
i n g t i ghten i n g mea s u re s , the i r re l at i on sh i p  to  i ndoor  a i r q u a l i ty a n d  hea l t h  
effect s , and  st i l l  p ro v i de  a document that i s  usefu l t o  the  genera l  p ub l i c ,  
deci s i on make rs , and  tech n i cal  expert s .  F o r  that reaso n , a more det a i l ed d i s 
c u s s i o n  of the tec h n i ca l  a s pect s of i ndoor  ai r q ua l i ty ,  hea l t h  effect s ,  p rog ram 
cost , and soc i oeconomi cs  i s  p ro v i ded as  appen d i xes . The more techn i ca l l y  
or i ented readers  who want  t o  make  a c ri t i ca l  rev i ew of the  p ro g ram s hou l d  u se 
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t hese  append i xe s  i n  ma k i n g the i r eva l uat i on .  The gen e ra l  pub l i c  and deci s i on 
mak e rs , howeve r ,  a re p ro v i ded w i th  a summa ry and d e s c r i pt i on of the  p rog ram a n d  
v a r i o u s  a l t e r n at i ves f o r  eva l u at i o n .  

Comment  

One  a rea  whe re the  Draft E 1 S  cou l d  be  i mp roved i s  i n  the  comp a r i s on of  heal th  
effect s .  

C o r res pond i n g comment : 55-6.  

Respo n s e  

The  sect i on  o n  chron i c  hea l t h effect s wa s expanded i n  t h e  E 1 S  ( s ee Sect i on 3. 2 
i n  Vo l ume 1 ) . Add i t i ona l  i n fo rmat i on on  hea l th effects a s soc i ated w i th t h e rma l 
gene rat i on have been prov i ded ( s ee Sect i o n s  4. 2 . 1 ) .  A comp a r i son  of the  
var i ous  hea l th effects  i s  prov i ded i n  Ta b l e 2 . 1  and  i s  a l so  descr i bed i n  
Sect i on 2. 1 . 5. Append i x J ha s  been expan ded and the  i n fo rmat i on i n c l uded i n  
the  ma i n  body of the  E 1 S  ( see Sect i on 2 . 2 ) . 

Comme nt  

St and a rd ca l cu l at i o n s  and measu re s  of ri s k  we re not demo n s t rated cl e a r l y  i n  the  
docume n t .  

C o r re s pond i n g  comment : 59- 1 .  

Respon s e  

T h e  ma i n  body o f  the  E 1 S  u s e s  the  concl u s i on s  o f  t h e  append i xe s  and may , i n  
s ome cases , ob scu re the  rat i ona l e i n  deve l op i n g the  conc l u s i on.  Many changes  
were made i n  the  F i n a l  E 1 S  fo r the  sa ke  of c l a r i ty i n  bot h the  ma i n  body of  the  
E 1 S  and the Append i xes to  i mp rove the  p resentat i on of he a l th  r i s k .  

Commen t  

The  D raft E 1 S  fa i l s  to adeq uate l y  add re s s  the  No-Act i on Al ternat i ve. 

C o r re s pond i n g comment : 70-2.  

Respo n s e  

BPA  feel s t h e  No-Act i on Al ternat i ve i s  adeq u at e l y  d i s c u s s ed , a s  a l l effect s 
we re exami ned. The sect i on on  a l ternat i ve gene rat i on resou rces ( Sect i on 4. 2 . 1  
o f  Vo l ume 1 )  h a s  al s o  bee n u pd ated and expanded .  

Comme nt  

B PA ' s  p resentat i on fos ters  the  mi s concept i on that res i dent i a l weat h e r i zat i on 
w i l l  o n l y  be obt a i ned at the  expe n s e  of h uman hea l t h. 

C o r re s pond i n g  comment : 7 3- 7 .  
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Respo n s e  

BPA  bel i eves  the  reverse  i s  t rue , that  huma n hea l th w i l l  n o t  b e  comp romi s ed fo r 
energy s av i n g s .  The pu rpose  of the  E I S  i s  to  p re s ent , ba sed on best ava i l ab l e 
i n format i on ,  the  pos s i b l e env i ronment a l  i mpact s ,  i nc l u d i n g  hea l t h  effect s ,  that  
cou l d  occur  as  the  re s u l t  of expan d i n g  the  p re sent BPA R e s i dent i a l  Weathe r i z a 
t i on P rog ram. T h e  E I S  i s  req u i red by C E Q  gu i de l i ne s  to p resent  a rea s on a b l e 
a s s e s sment of t h e  worst  p o s s i b l e cond i t i on s .  T h i s E I S  attempts to  p re sent a n  
o bject i ve a n a l y s i s  o n  a l l effect s .  There  i s  no i nd i cat i on as  to  whet h e r  t h e  
ma g n i t u de o f  h e a l th  effects e st i mated w i l l  o r  w i l l  n ot act u a l l y  ever  occu r. 

B as ed on the  i n fo rmat i on p rov i ded i n  the  E I S ,  bot h the  deci s i on mak e r  and t h e  
p u b l i c  w i l l  be bette r  a b l e to  eva l u ate t he i r s i t uat i on and  m a k e  an i nformed 
deci s i on about what wi l l  be nece s s a ry fo r p rot ect i n g  hea l t h  i n  t he i r s i t u at i on. 

Comment 

E I S s hou l d  have focu sed  on the  chan ges  i n  i ndoo r a i r q u a l i ty that  can be 
att ri buted to  hou se  t i ghten i n g. 

Co rrespond i n g  comme nt : 7 3-9 . 

Respon s e  

E s t i mat i n g  t h e  change s  i n  i ndoor  a i r q u a l i ty i s  t h e  ma i n  focu s o f  t h e  E I S , see  
Chapter  2 of Vo l ume I d i s cu s s i on of B as e l i ne and  P re sent P ro g ram ( Sect i on 2 . 1 ) ,  
and P roposed Act i on ( Sect i on 2 . 2 ) . 

Comment 

A re v i ew of the  cu r rent  sc i ent i f i c  l i t e rat u re i nd i cates  t i ghten i n g  of home s i s  
n ot a p rob l em. 

Correspond i n g comment : EU.  

Respo n s e  

BPA  fee l s t h e r e  i s  s u ff i c i ent  accepted i nf o rmat i on t h at i nd i cates  potent i a l  
p rob l ems f rom t i ghten i n g c e rta i n types  o f  res i dence. Because  o f  t h i s ,  BPA  
fee l s ju st i f i ed  i n  exami n i n g  the  i ss u e  fo r the  reg i on  and p ro v i d i n g  the  p u b l i c  
w i th  cu r rent  i nformat i on con cern i n g t i ghten i n g res i dences.  I ndee d , conf l i ct i n g  
dat a does  e xi st ,  and the  E I S  t ri e s  t o  present both s i de s .  

Comment  

I n fo rmat i on cont a i ned  i n  Append i x J s hou l d  be e l i mi n at ed because  nobody 
be l i e ves  t he d at a. 

C o rrespond i n g  comment : SE e 
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Respo n s e  

BPA be l i e ve s that i n fo rmat i on con t a i ned i n  Append i x J i s  v i t a l  f o r  real - l i fe 
comp a r i son between the  poten t i al  chan ges i n  i ndoor  ai r q u a l i ty res u l t i n g f rom 
redu ced a i r exc h a n ge rates  i n  res i d ences  and  mo re commo n l y  acceptab l e  vo l u n t a ry 
r i s k s . Append i x  J has  been mod i f i ed to make t h i s comp a r i son  mo re 
unde rstanda b l e. 
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M I T I GAT I O NS 

V a r i ous  comme nt l et t e rs and pub l i c  stateme n t s  req uested addi t i ona l  i n fo rmat i on 
on a i r-t o -a i r heat exchangers . Th i s  i n fo rmat i on was requested so  the i r cost  
and  effect i ve n e s s  cou l d  be  j u d ged by the  genera l  p ub l i c .  Ot h e r  comme nt l et t e rs 
al so  i nd i cated that ot her  fo rms of act i ve m i t i gat i on dev i ces s hou l d be 
con s i de red . 

Comme nt  

M o re i nfo rmat i on s hou l d  be  p rov i ded on a i r-to-a i r heat exc ha n ge r s , i nc l ud i n g 
c u r rent data on cost . 

C o r res pond i n g comments : 3-2 , 42-5 , 47-2 , 54-4 , 62-9 , 70-6 , 73-6 , PO , SE e 

Response  

Appen d i x P has  bee n added to the  E I S  to des c ri be va r i ous  aspect s of a i r-to-a i r 
heat exc h a n ge rs , i nc l ud i n g  a v a i l a b i l i ty ,  tec h n i ca l  s pec i f i c at i o n ,  and  cost.  I n  
e st i mat i n g  the  cost  for  i mp l eme nt i n g  the  Mi t i gat i on -By-Act i on opt i o n s  and the  
BPA P refe r red A l t e r n at i ve ,  two costs  we re used .  The l ow cost  ( $5 5 0 )  rep resents  
t h e  ave rage i n s t a l l ed cost  fo r a w i ndow u n i t ,  wh i l e  the  h i gh co st  ( $ 1 3 5 0 )  i s  
for  a whol e house  u n i t. I f  a n  a i r -t o -a i r heat excha n ge r  i s  req u i red i n  a 
res i dence , the  act u a l  s i ze req u i red wi l l  depend on  ma ny facto rs , i n c l ud i n g  s i ze 
of the  res i dence , wh i ch t i ghte n i n g  mea s u res  we re i n s t a l l ed ,  and  the  n umbe r a n d  
s t rength  of po l l utant  sou rces wi t h i n the  res i den ce. Therefo re , the  c o s t  o f  a n  
a i r-to-a i r heat exc h a n ge r  for  a spec i f i c  res i dence w i l l  p robab ly  l i e between  
t hese  two f i gu re s .  

Comme n t  

T h e  homeow n e r  shou l d  pay mo re of t h e  cost of a i r-to-a i r heat exc h a n ge r s . 

C o r re s pond i n g comment : 54-6. 

Re spon se  

Th i s con s i de rat i on w i l l  be negot i ated by BPA , the  u t i l i t i es , and  the  states . 

Comme nt  

Othe r act i ve dev i ce s  and  methods  bes i des  a i r-to-a i r  heat  exc h a n ge rs s hou l d  be  
c o n s i de red as a M i t i g a t i on -By -Acti on mea s u re .  

Co rrespond i n g comme n t s : 5 - 7 , 33-1 , 38- 1 1 ,  55-4 , 56-2 , 56- 5 ,  5 7 - 1 2 ,  59- 3 ,  
6 6- 1 , 7 3 - 1 0 ,  7 4- 1 , 7 7 -4 .  

Response  

A p pend i x  M on ot he r mi t i gat i on tech n i ques  has  bee n added to  the  E I S .  Ot h e r  
m i t i gat i on tech n i ques  s u ch as  a i r i on i ze rs ,  s u b  s l ab ven t i l at i o n ,  s e a l i n g ,  
ammon i a  fumi gat i on ,  and s pot vent i l at i on a re d i s c u s s ed.  F rom a p ro g ram vi ew
p o i nt , B PA must h ave a s t a nda rd , re l at i ve ly  s i mp l e ,  and comme rc i a l l y  ava i l a b l e 

1 1 -43 



mi t i gat i on app roach.  Of the  va r i o u s  mi t i gat i on mea s u re s  avai l abl e ,  the  a i r-to
a i r heat exchan ger  f i t s  t h e se req u i rements  t he best. B PA does h ope to h e l p 
deve l op  better  mi t i gat i on tech n i q u e s , part i c u l a r l y  fo r radon. 

Comment 

BPA  foc u s e s  on Mi t i gat i on-By -Act i on meas u re s  that i ncrease  vent i l at i on rate s ,  
wh i l e  over l ook i ng a p p roaches  t hat attack i ndoor ai r po l l ut i on at the sou rce. 

Corre s p ond i n g  comment s :  6 2-3 , 62-7 , PO. 

Response  

BPA  agrees  that attack i n g the  s ou rce wou l d  be  the best  app roach ; howeve r ,  i n  
some cases  that i s  i mp ract i cab l e. F o r  e xamp l e ,  no comme rc i a l l y  ava i l ab l e tec h 
n i que  attack s  t h e  sou rce o f  radon.  I t  mu st f i rst be dete rmi ned whet he r  t h e re 
i s  a p rob l em. Al s o ,  i n st a l l at i on of a wood stove i s  t he cho i ce of the  h ome 
owner , and i t  i s  u n l i k e l y  they wou l d  remove i t . The  s ame s i tuat i on exi s t s  for 
forma l dehyde , where sou rces a re gen e ra l l y  f u rn i t u re and  other  wood p roducts  i n  
the  home. That i s  not to say t he s ou rce can n ot be attacked.  I t  wou l d  i n vo l ve 
homeowner  cho i ce o r  p robably n ew l aws aga i n st i n sta l l at i on of po l l utant sou rce s 
i n  the res i dence or  add i t i on a l  con s ume r product l aws.  Both  are beyond  the  
re spons i b i l i ty of B PA. The refore , a s  an act i ve mi t i gat i on tech n i q u e ,  the  a i r
to-a i r heat exch anger  i s  the  best  pos s i bl e  way to i mp rove  i ndoor  ai r qua l i ty.  

Comment 

Beyond d i s c l o s u re , BPA cou l d exp l ore  case-by -case  app roaches  to  mi t i gat i on.  

C o r respond i ng  comme nt : 7 3- 1 1 .  

Re spon s e  

T h i s app roach wou l d  i ncrease  t h e  p rogram cost ma rked l y ,  a n d  b e  i mp ract i ca l  f rom 
a prog ram operat i on po i nt of v i ew. It woul d a l so  req u i re a certa i n amount  o f  
s c i ent i f i c  expe rt i s e  to  eva l u ate  each res i dence , wh i ch i s  d i ff i c u l t to  
prov i de. I t  may a l s o  req u i re the use of soph i st i cated mon i t o r i n g  eq u i pment , 
w h i ch i s  cos t l y  and d i ff i cu l t  to mai nta i n .  

Comment 

As anot her  mi t i gat i on mea s u re ,  BPA s hou l d  i nq u i re about the occupant s '  hea l t h  
p r i or  to  t i g hten i n g t h e  res i dence. 

C o r re spond i n g  comment : 3 5 - 1 . 

Respo n s e  

Th i s i s  a n  i mp o rtant  poi nt , but BPA  be l i eves  the  occupants  wi t h i n t he res i dence 
and t h e i r per s ona l  p hys i c i ans  a re t he best j udge of the  occupant ' s  hea l t h. B PA 
p rov i des , and wi l l  cont i nue  to  prov i de , i nf o rmat i on on i ndoo r a i r qua l i ty and 
re l ated h ea l th  effects to a l l p a rt i c i pants  i n  the p ro g ram. Con s i derat i on  w i l l  
a l s o  be gi ven  to  u pdat i n g  t he i ndoo r ai r qua l i ty i nfo rmat i on for  the  exp anded 
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p rog ram to i nc l ude  a sect i on on whet her  weathe r i zat i on ,  i nc l ud i n g t i ghten i n g  
mea s u res , m i ght  a g g ra vate t h e  p re -ex i st i ng hea l th cond i t i on s .  

Comment 

The  E I S  i s  set up i n  such  a way that it i s  v i rt u a l l y  i mp o s s i b l e  to det ermi ne 
the  most cost -effect i ve and a p p rop r i ate mea s u res  to both p rotect hea l t h and  
reach  con s e r vat i on goa l s .  

C o r respond i ng comment : 7 3 - 1 5. 

Respo n se 

The  E I S  i s  not a j ud gement document , but p re s ent s an  object i ve ana l y s i s of the  
fact s .  Tab l e 2 . 1  i n  Vo l u me 1 i s  p ro v i ded s o  the reader  can make  a comp a r i son  
of the  va r i o u s  a l ternat i ve s .  The  u l t i mate deci s i on conce rn i n g t he expa nded 
p ro g ram w i l l  be a ba l a nce between compet i ng effect s (  i . e. ,  hea l t h  vers u s  cost 
ver su s  energy saved ) .  

C omment 

The p roposed Mi t i gat i on-By -Act i on mea s u res  s hou l d be l umped toget h e r  as one  
M i t i gat i on -By-Act i on a p p roach. 

Co rrespond i ng comment : SE . 

Respo n s e  

BPA feel s i t  i s  i mp o rtant  to exami ne each Mi t i gat i on -By-Act i on meas u re 
sepa rate ly  becau se of emph a s i s on d i ffe rent po l l utants  and l eve l s of heal t h  
effect s.  Th i s  sepa rat i on i s  i mp o rt a nt when con s i de r i n g  cost and a l s o  to 
u nder l i ne the fact that not a l l res i dences  have the  s ame type o r  number  of 
po l l utant sou rces and may , o r  may n ot , be affected by the  Mi t i gat i on-By-Act i on 
mea s u re con s i de red. 
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OTH E R  I SSUES , COMM ENTS , AN D C LAR I F I CAT I ONS 

I n  seve ra l  comment l etters , va r i ou s  sugges t i ons  we re made or  c l a ri f i cat i on  
requ e sted to i mp rove the E I S. These comments occa s i o n a l ly  refl ected var i o u s  
v i ewpo i nts  con ce rn i n g  i ndoor  a i r q u a l i ty i n  gen e ra l , o r  exp res sed pe rspect i ve s 
concern i ng  the  cause  of i ndoo r a i r po l l ut i on.  V a r i ous  typo g ra p h i cal  e r ro rs i n  
t he  ma i n  text o r  append i xes  we re a l so  noted , a l o n g  wi t h  s u g gest i on s  for  
ed i to r i a l  c han ges i n  the document. 

Comment 

F a vo rs add i t i on a l  or  cont i nued resea rch i nto  i nd o o r  a i r q u a l i ty.  

C o r res pond i n g comments : 40-4 , 41 - 1 , 59-4 , 6 5 -4 , BR , E U ,  PO.  

Respon se 

BPA has  an  ob l i gat i on to  cont i nue  i n vest i gat i n g  i ndoor  a i r q u a l i ty p rob l ems 
a s s oc i ated w i th  conse rvat i on mea su res.  C u r rent l y  B PA i s  conduct i n g resea rch o n  
re s i dent i a l i ndoor  a i r qua l i ty ,  mi t i gat i on tech n i q u e s , deta i l ed radon  ma pp i n g  
f o r  t h e  reg i on ,  and  new home i ndoo r a i r q u a l i ty. BPA a l so ma i nta i n s  a ct i ve 
rev i ew of sc i e nt i f i c  l i te ratu re and pa rt i c i pates  i n  i mp o rtant  sympos i a  and  
tech n i ca l  meet i n g s. 

Comme nt 

T i ghten i n g  mea s u res  a re not the cau s e  of i ndoor  a i r po l l ut i on.  

C o r res pond i ng comments : 38-1 , 5 1 - 1 , 70-5 ,  7 3- 1 , BR.  

Response  

I ndeed , t i ghten i n g  mea s u res a re not the cau se  of i nd o o r  a i r po l l ut i on .  
T i ghten i n g mea s u res redu ce the a i r exchange rate s o  po l l utants  re l eased by 
sou rces wi t h i n the  res i dence  w i l l  rema i n t h e re for  a l on g e r  pe r i od. Th i s  
cau ses  i nc reased po l l utant  concent rat i on s  and  red uced i ndoor  a i r q u a l i ty i n  t he  
res i dence. Th i s  i s  poi nted out  i n  the Summa ry and  Sect i on 2 . 0  of  Vo l ume 1 .  

Comment 

Al though  Append i x F on  l u n g  cancer ri s k  f rom radon  daughters con s t i tutes  a s u b 
stant i ve rev i ew of  t h i s q u e st i on ,  the  d i scu s s i on of  radon l eve l s ,  r i s k s , a n d  
stand a rd s  e l sewhere  i n  the  D ra ft E I S  i s  not sou nd .  

C o r re spond i n g comme n t :  49-1 1 .  

Respo n s e  

The  key po i nt s  of  Ap pe n d i x F a re u sed to  deve l op t h e  a na l y s i s p res ented i n  
C h a pt e rs 2 and  4 .  W h e n e ve r  the  amount of deta i l p resented i n  Append i x  F i s  
condensed  to  p ro v i de the  gene ra l  p ub l i c  an  understand ab l e d i scu s s i on , the 
p resentat i on of  the mat e ri a l  mu st become mo re s i mp l i st i c. 

1 1 -47 



Comment 

Con s i d e rat i on shou l d  be g i ven to  b i ok i nes i o l og i c mu s c l e test i n g  to  dete rmi ne 
acceptab l e  po l l utant l e ve l s for  the body. 

C o r respond i n g  comment : 5-4. 

Response  

No sound  tech n i ca l  i n fo rmat i on on t h i s subj ect wa s found , and  therefore cou l d  
not be cons i de red. 

Comme nt 

Conse rvat i on measu res wi l l  hel p to  reduce  wood heat po l l ut i on becau s e  a we l l 
weather i zed house  w i l l  need to b u rn mu ch l es s  wood t h an an o l d ,  d rafty , 
u nweather i zed hou se.  

Co rrespond i ng comment : 43-2.  

Response  

Th i s may be  t rue , but wou l d  be  d i ff i c u l t to  quant i fy. A d i s cu s s i on of the  
effect of  con se rvat i on mea su res on wood b u rn i ng  i s  p rese nted i n  Append i x O.  

Comment  

Occupants  of a house  may wel l sett l e for a l owe r the rmostat sett i n g so  that the  
energy sav i ngs  go beyond those  e s t i mated. 

C o r respond i n g  comment : 57-7.  

Respon se  

Th i s i s  pos s i b l e. BPA  has  made a s s umpt i on s  about  the  i ndoor  tempe rat u re 
sett i n gs  c o n s i de red n o rmal i n  the l a rge maj or i ty of re s i dences.  Some sett i n g s  
w i l l  b e  h i ghe r ,  some l owe r. 

Comment  

The  D raft E I S  doe s n ' t  add ress  asbestos  pol l ut i on.  

C o r re s pond i n g comme n t :  6 2 - 1 2. 

Response 

Asbestos  i s  found i nf requent l y  i n  res i dences.  I n sta l l at i on of t i ghte n i n g  
measu res h a s  no  effect o n  a s bestos concent rat i on w i t h i n a re s i dence. P rob l ems 
a ri se  f rom asbestos  when i t  i s  moved or d i stu rbed and , t herefore , i s  beyond the 
s cope of the E I S. 
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Comment 

Req uest  c l a r i fi cat i on of mat e r i a l  p re sented i n  the Draft E I S .  

Corre s pon d i ng  comment s : 34-4 ,  38- 1 0 ,  4 1 - 3 ,  41 - 1 0 ,  4 1 - 1 3 , 4 1 - 1 5 , 4 1 - 1 7 ,  4 1 - 2 0 , 
4 1 - 2 3 ,  41- 2 5 , 4 1 - 30 , 41 - 3 2 , 4 1-33 , 4 1 - 36 , 41-46 , 4 1 - 5 5 , 41- 7 7 , 41- 7 8 , 49- 8 ,  49-
2 5 ,  49- 2 8 ,  49- 3 1 ,  49- 3 3 ,  5 2 - 2 ,  5 5 - 3 ,  6 2 - 6 ,  6 3- 2 .  

Re spon se  

Nume rou s c l a r i f i cat i on s  were added made i n  the Fi n a l  E I S .  The  sect i on i n  
q uest i on s h ou l d  be con s u l ted . 

Comment 

I n d i cat i on of ty pogra p h i ca l  e rrors  i n  ma i n  text or  appen d i xe s or  s u g ge s t i on of 
ed i t or i al  change . 

Co r res pond i n g comment s : 5 - 1 , 5- 2 ,  5- 3 ,  28- 3 ,  38- 1 6 ,  41- 5 ,  4 1-6 , 41- 7 ,  41-8 , 
4 1 - 9 ,  4 1 - 1 6 ,  4 1 - 1 8 ,  4 1 - 2 1 ,  4 1 - 2 4 ,  4 1 - 2 7 , 4 1 - 28 ,  4 1 - 2 9 ,  4 1 - 3 1 ,  4 1 - 34 ,  4 1 - 3 7 , 
4 1 - 38 ,  41-39 , 41-40 ,  4 1-41 , 41-42 , 41-43 , 41-44 ,  41-45 , 41-47 , 4 1-48 ,  4 1-49 , 
4 1 - 5 0 ,  4 1 - 5 1 ,  4 1 - 5 2 ,  4 1 - 5 3 , 4 1 - 5 4 ,  4 1 - 5 6 ,  4 1 - 5 7 , 4 1 - 58 , 4 1 -6 1 ,  4 1 -6 2 ,  4 1 -64 , 
4 1 -66 , 41-67 , 41-68 , 4 1-69 , 4 1 - 7 0 , 4 1-7 1 ,  4 1 - 7 3 ,  41 - 7 4 ,  4 1 - 7 5 ,  4 1-7 6 ,  49- 1 2 ,  
49- 1 4 ,  49- 1 6 ,  49- 1 8 ,  49- 1 9 ,  49- 2 0 ,  49- 3 2 ,  5 7 - 9 ,  5 7 - 1 0 ,  5 7 - 1 3 ,  5 7 - 1 4 ,  5 7 - 1 9 , 
6 5 - 3 .  

Res po n s e  

Al l i n d i cated ty pog raph i ca l  e rrors  we re co r rected . Nume rou s edi tor i a l  c han g e s  
we re ma de t h roug hout the E I S .  The s e ct i on i n  q u e st i on s hou l d  be  con s u l te d .  
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G UIDE TO COMMENT RESPO NSES 

Thi s  l i s t  provides a cro s s -reference between the comment letters which fol low and 
the responses that are g iven in Ch ap ter I I .  

LETTE R 
N UMBE R 

1 

2 

3 

4 

5 

6 

Lawrence G .  Spielvoge l Inc . 

Oregon In t erg overnmental Re lations 

Uni v .  of Illinois a t  Ur bana- Champaign 

Metropolitan Service Di stric t 

Nee l y , John C .  

Weine r ,  Jo e 

7 W i l l iams , John 

8 Colorado State Hi s toric 
Pr eservation Officer 

9 Gervai s ,  Allena 

10 Holvse , A l i c e  

1 1  State o f  New York 
De p t . of Public Service 

12 Edington , Larry 

13 Washington State 
Pa rks & Recreat ion Comm . 

14 Mahe r , John 

15 Wyoming State 
En ergy Conserva t i on Officer 

16 Dougla s s , Phi l l i p  F .  

17 Ph i l l i p s , Wendell M .  

18 Cal i fornia State Clearinghouse 

19 US Army Corps of Engineers 
No rth Pa cific Di v .  

COMMENT NUMBE R/ 
P AGE NUMBE R WHERE RESPO NSE APPEARS 

1 .  I I -12 

No response required 

1 .  II-22 2 .  II-4 3 

No response required 

1 .  II-49 
4 .  1 1- 4 8  
7 .  I I - 4 3  

2 .  II-49 
5 .  I I- 2 8  
8.  I I - 3 3  

No re sponse required 

1 .  II-23 

1 .  II-37 

1 .  I I - 5  

1 .  II-5 

1 .  I I-37 

1 .  I I -l l  

1 .  I I-5 

1 .  I I -3 2 

2 .  II-37 

2 .  II-33 

No response required 

1 .  I I - 3 3  

1 .  II-5 2 .  I I- 3 5  

No response required 

No response required 

3. I I -4 9  
6 .  II-19 
9 . II-2 

3 .  II-31 

3 .  II-32 



LETTE R COMMENT N UM BE R/ 
N UMBE R P AGE NUMB£R WHERE RESPONSE APPEARS 

20 Fe rguso n ,  E .  A .  1 .  I I - 31 

21 Am erican Ga s Assoc iat ion 1 .  I I -5 

2 2  Kran z , Sar a  No re sponse required 

2 3  Yakima Va lley 
Co nference of Government s No respon se required 

24 Me tropolitan Service Di strict No response required 

2 5  Ar nett ,  Te lma No response required 

2 6  Morse , Gerald ine P .  l .  I I -l l  

2 7  Oregon State Cl earinghouse No response required 

2 8  Friend s of the Earth l .  I I -l 2 .  I I -2 3 .  1 1 -4 9  
4 .  I I-5 5 .  I I-2 9 

2 9 O SP 1RG 1 .  I I -5 2 .  I I - 5  

3 0  Ci ty o f  Po rt land , City Commissioner 1 .  II-l 2 .  I I-5 

31 Uni ty Light & Power 1 .  I I - 3 0  2 .  II-5 3 .  I I -3 0  

3 2  Th eodor D Sterling L T D  l .  II-5 2 .  I I- 3 7  3 .  II-12 

3 3  Erbstoe s s e r ,  John S .  1 .  I I -4 3 

3 4  A i r  X Change l .  II-ll 2 .  I I-25 3 .  II-ll 
4 .  II-4 9 

3 5  Cl eairmont , J .  1 .  I I - 4 4  

3 6  Am erican Lung Assn . l .  II-5 

37 Ci t y  of Eugene Munic ipal Ut i l i t i e s  l .  I I -5 2 .  I I -3 7  3 .  I I - 3 7  
4 .  I I -21 5 .  I I-29 6 .  I I-27 
7 .  I I - 5  

3 8  Puget Sound Power & Light Co . 1 .  I I - 4 7  2 .  I I -5 3 .  I I-23 
4 .  II-25 5 .  I I-24 6 .  I I-27 
7 .  I I - 2 7  8 .  II-29 9 .  I I -2 3 
10 . I I - 4 9  l l .  I I - 4 3  12 . I I -19 
1 3 . II-37 14 . I I - 3 7  1 5 . II-37 
1 6 . I I - 4 9  

3 9 McCormic k ,  J .  1 .  I I - 3 0  2 .  I I -5 



L ETTER COMMENT NUMBE R /  
NUMBER P AGE NUMBER WH ERE RESPONSE AP P EARS 

4 0  Ci ty o f  Co rva l l i s  
Communi ty De v .  De pt . 1 .  I I - 5  2 .  I I-17 3 . II-6 

4 . I I -4 7  5 .  I I -ll 

41 Tennessee Val l ey Author i ty 1 .  I I -4 7 2 .  I I - 12 3 .  I I -4 9 
4 .  I I-12 5 .  I I - 4 9  6 .  I I - 4 9  
7 .  I I - 4 9  8 .  II-49 9 .  I I - 4 9 
10 . I I - 4 9  1 1 . II-28 12 . I I - 3 7  
13 . I I -4 9 14 . I I - 3 1  1 5 .  1 1 - 4 9  
16 . I I - 4 9  17 . II-4 9 18 . 1 1 -4 9  
19 . II-2l 2 0 . I I - 4 9  2 1 .  I I - 4 9  
2 2 . I I -12 2 3 . I I - 4 9  2 4 . I I -4 9  
2 5 .  I I - 4 9  2 6 . I I -2 7 2 7 .  I I -4 9  
2 8 .  I I -4 9 2 9 .  I I - 4 9  3 0 .  I I - 4 9  
31 . I I -4 9  3 2 . I I - 4 9  3 3 .  I I - 4 9  
3 4 . II-49 3 5 . I I - 12 3 6 .  1 1 -4 9 
3 7 . I I - 4 9  3 8 .  I I - 4 9  3 9 .  1 1 -4 9  
4 0 . I I - 4 9  4 1 .  II-4 9 4 2 . I I -4 9  
4 3 . I I - 4 9  4 4 . I I - 4 9  4 5 .  I I - 4 9  
4 6 . I I - 4 9  4 7 .  II -4 9 4 8 .  I I -49 
4 9 . I I -4 9 5 0 .  I I - 4 9  5 1 .  I I - 4 9  
5 2 . I I - 4 9  5 3 . I I - 4 9  5 4 .  I I -4 9  
5 5 . I I - 4 9  5 6 .  I I - 4 9  5 7 .  I I -49 
5 8 .  I I - 4 9  5 9 .  I I- 2l 6 0 .  I I -2l 
61 . I I -4 9 6 2 . I I-4 9 6 3 .  I I -2l 
6 4 . I I - 4 9  6 5 .  I I - 2 1 6 6 .  I I -49 
6 7 . I I - 4 9  6 8 .  I I- 4 9  6 9 .  I I - 4 9  
7 0 .  I I - 4 9  71 . I I - 4 9  7 2 .  II-22 
7 3 .  I I - 4 9  7 4 .  II-49 7 5 .  I I - 4 9  
7 6 .  II-4 9 7 7 .  I I - 4 9  7 8 .  I I -4 9 

4 2  Sierra Cl u b  
NW Regional Conservat ion Comm . 1 .  I I- 5  2 .  I I-15 3 .  I I- 5  

4 . I I - 1 5  5 .  I I - 4 3  6 .  I I -2 9 
7 .  I I -5 8 .  I I - 1 9  9 . I I-27 
10 . I I -2 7  1 1 . I I -2 5 12 . II-37 

4 3  Weine r ,  J .  1 .  I I -5 2 .  I I - 4 8  

4 4  U S  De p t . o f  He alth & Human Services 1 .  II-2 3 2 .  II-5 3 .  II-22 

4 . I I - 5  

4 5  Jone s , L . C .  1 .  I I -5 2 .  I I - 3 4  

4 6  Buscher , Dav i d  1 .  II-7 

47 State o f  Oregon 
De pt . of Envi ronmental Qu ality 1 .  I I- 5  2 .  I I - 4 3  3 .  I I- 6  

4 8  Viking Indus tries Inc . 1 .  I I -5 2 .  II-2 4 3 .  II-I & 
4 . I I - I  I I - 3 7  



LETTE R COMMENT N UMBE R /  
N UMBE R P AGE NUMBE R WH ERE RESPONSE APPEARS 

4 9  Lawrence Berkeley La boratory 1 .  II-2 2 .  I I -2 3 .  I I-2 5 
4 .  I I - 3 8  5 .  I I-2 4 6 .  II-21 
7 .  I I - 3 8  8 .  I I -4 9 9 .  II-14 
10 . II-21 l l . I I - 4 7  1 2 . I I - 4 9  
13 . II-37 14 . I I - 4 9  1 5 . I I-2 3 
1 6 . II-21 & I I - 4 9  1 7 . I I - 14 
1 8 . I I - 4 9  1 9 . II-4 9 2 0 .  I I -4 9  
2 l . I I -12 2 2 . I I - 3 7  2 3 .  I I -15 
2 4 .  I I -15 2 5 . I I - 4 9  2 6 .  II -12 
2 7 .  II-24 2 8 .  I I - 4 9  2 9 .  I I -12 
3 0 . II-2 3 3l . II - 4 9  3 2 . II-49 
3 3 . I I - 4 9  3 4 . I I - 1 4  3 5 .  I I - 3 5  

5 0  Washington Stat e 
Pl anning & Commu nity Affairs Agency 1 .  I I-5 

51 Pa c i fic Power & Light 1 .  I I - 4 7  2 .  I I -5 

5 2  Ameri can Ga s Assn . 1 .  II-31 2 .  I I - 4 9  3 . I I - 3 8  
4 .  I I - 15 5 .  I I - 3  

5 3  Meye r ,  N .  1 .  I I -5 

5 4  Blue Sky Te s t i ng Lab l .  II-7 2 .  I I - 1 4  3 .  I I-14 
4 . I I -4 3  5 .  I I - l l  6 .  I I -4 3 

5 5  Public Power Counc i l  1 - I I -5 2 .  I I - 3 6  3 .  I I -4 9 
4 .  I I - 4 3  5 .  I I - 2 7  6 .  I I - 3 9  
7 .  I I -2 9 8 .  II-17 

56 NW Power Planning Counc i l  1 .  II-27 2 .  I I -4 3 3 .  1 1-2 3 
4 .  I I -5 5 .  I I - 4 3  6 .  I I-19 

57 Attneave , C .  1 .  I I -l 2 .  I I - 3 4  3 .  I I -5 
4 .  I I-5 5 .  I I-28 6 .  II-30 
7 .  I I - 4 8  8 .  I I -l 9 .  II-4 9 
1 0 . I I - 4 9  l l . I I - 1 2  1 2 . I I - 4 3  
1 3 . I I - 4 9  1 4 . II-4 9 1 5 . I I -3 7  
1 6 .  I I - 3 5  1 7 . I I - 3 6  1 8 .  I I - 3 5  
1 9 . I I - 4 9  2 0 . I I -3 6  

5 8  Forma l dehyde Ins t i t u t e  l .  I I -21 

5 9 Pa c i fic NW Ut i l i t i e s  
Co nference Commit t ee l .  II-39 2 .  I I- 5  3 .  II-4 3  

4 . I I -4 7  

6 0  C i t y  of McMinnvi l l e  
Wa t er & Light Dep t .  l .  I I-5 2 .  I I- 3  3 .  II-5 



LETTE R COMMENT NUMBE R /  
N UMBER P AGE NUMBER WHERE RESPO NSE APPEARS 

61 State of Oregon , Dept . of Energy 1 - I I -2 9 2 .  I I -2 7  3 .  I I -7 
4 .  I I-8 

6 2  Natural Resourc e s  De fense Counc i l  1 .  II-5 2 .  I I -12 3 .  I I - 4 4  
4 .  I I-27 5 .  I I-27 6 .  I I- 4 9  
7 .  I I - 4 4  8 .  II-27 9 . II-4 3 
10 . I I -3 6 l l . II-2 9 1 2 . I I -4 8  
1 3 . I I - 21 

6 3  Rund le , Marc i a  l .  I I -5 2 .  1 1 -4 9 

6 4  State o f  Washi ngton 
De p t . of Ec ology No response required 

65 Lane Regional Air Pollut ion Author i t y  l .  I I -l 2 .  II-14 3 .  I I -4 9  
4 .  II- 4 7  

6 6  Gilmore , Richard L .  1 .  I I - 4 3  2 .  I I - 3 4  3 .  II-ll 
4 .  II-5 

6 7  Northern Plains Resource Counc i l  l .  II-27 2 .  II-3 7 3 .  I I -5 

6 8  Br unsdon , Harry L .  l .  II-8 

6 9 Washington State Senat e 
En ergy & Ut i l i t i e s  Commission l .  I I-8 

7 0  Washington State Ene rgy Offi c e  l .  II-27 2 .  II-39 3 .  I I -24 
4 .  II-8 5 .  I I-47 6 .  II-43 

71 Ameri can Plywood As s n . l .  I I -16 2 .  I I -16 

7 2  Idaho State H i s torical Soci e t y  N o  response requi red 

73 Seattle City Light l .  I I - 4 7  2 .  II-5 3 .  I I -3 2  
4 .  I I-27 5 .  I I-21 6 .  II-4 3 
7 .  I I - 3 9  8 .  I I - 3 2  9 . II-40 
10 . I I -4 3 l l . I I - 4 4  12 . II-27 
13 . II-25 14 . II-ll 1 5 . I I -4 5  
1 6 . I I -3 

7 4  Rush-Hampt on Industries Inc . l .  I I - 4 3  

7 5  Qu e i rolo , Pa t r i c i a  No response requi red 

76 Dep t . Of Heal th & Human Services l .  I I - 1 6  2 .  II-3 3 .  I I -5 

7 7  U S  En vi ronmental Protection Ag ency 
Region X l .  II-9 2 .  I I-21 3 .  II-37 

4 .  I I -4 3 5 .  I I- 2 1  6 .  II-25 
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LAWR E N C E  G .  S P I E LV O G E L ,  I N C .  C O N S U LT I N G  E N G I N E E R S  

W Y N C O T f!  H O U B E  W Y N C O T E ,  P E N N S Y L V A N I A  1 9 0 9 5  

September 1 9 ,  1983 

Mr .  Anthony R .  Morre l l  
Environmental Manager 
Bonneville Power Admin . 
P . O .  Box 3 6 2l-SJ 
Portland, OR. 9 7 2 08 

Re : Draft Environmental Impact Statement 

Dear Mr .  Morrel l : 

Fol lowing please find my comments on your Draft Environmental Impact 
Statement for the Bonnevil le Power Adminis tration Expanded Resident
ail Weather izat ion Program . 

In various locations in the document you make reference to ASHRAE 
Standard 6 2 - 1981 "Ventilation For Accep tab le Indoor Air Quality" . 
Any reference to this document should be deleted because it is not 
a national voluntary concensus S tandard . 

There is a great deal of controversy surrounding this Standard . 
ASHRAE Standard 6 2 - 1981 was formally rejected by the American 
National Standards Ins titute . When ASHRAE was offered the opportun
ity to appeal the rejec tion, it declined . 

In addition, almo s t  immediately upon ASHRAE is suanc e of this S tand
ard they began a revision, which is currently underway . However , 
due to the controversial nature of this S tandard ,  and its rejec tion 
by the American National Standards Institute , it would appear that 
these revis ions will not be completed for several years . 

If indeed this Standard purports to be a concensus , any necessary 
revis ions should be capab le of being accompl ished promptly . This 
is not the cas e .  

Adoption of ASHRAE Standard 62-198 1 ,  o r  portions thereof , has been 
proposed in various Building Codes around the country . In mos t  of 
these cases , it has been rejected by the Building Code group . Two 
recent examples this pas t summer inc lude the S tate of Minnesota and 
the Building Officials Conference of America Code which covers mos t  
of the northeas t ,  mid-atlantic and midwest States . 

I am a Consul t ing Engineer , regis tered to practice in Washington, 
Oregon, Idaho and Montana . For the past 9� years I was Chairman 
of Panel 5 of ASHRAE Standard 9 0 ,  which was respons ible for adopt
ing the ventilation and air contamination requirements as a part 
of ASHRAE Standard 9 0 ,  which is used as the basis for Building 
Codes in most States in the country . I have no financial or busi
ness interest in the outcome of this Environmental Impac t  Statement . 

1 

LAW R E N C E  G. S P I E LV [J G E L ,  I N C. 

Mr .  Anthony R. Morrell Page -2- September 1 9 ,  1983 

However .  I urge you to reject any reference to ASHRAE Standard 62-
198 1 .  

Very truly yours 

LA�NCE G .  S�IELVOGEL, 

c \ _ 

L. G .  Spielvogel , P . E .  

LGS : bhs 

INC . 

1 
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OREGON P ROJECT NOTICE ACKNOWLEDGE!1ENT 

S taEe Clearinghouse 
Intergovernmental Relations Divis ion 155  Cottage S t reet N . E .  

Salem , Oregon 9 7 310 

Phone ( sll3) -:378- 3 7 3 2  o r  Toll Free ln Oregon 1-800-452-7813 
APPLI CANT : BPA Your proj ect notice was circulated 

to state agencies checked nelO\'I : 
PROJECT TITLE : THE EXPANDED RESIDENTIAL WEATHERIZATION PROGRAM 

DATE RECEIVED : SEPTEMBER 20 . 1983 

PNRS # OR 8 3 0920 - 0 2  1 - 4 
Your proj ect notice has been a s s i gned the 
f i le ti tle and number that appear above . 
Please use it in correspondence and , i f  
applicable , enter i t  in Block 3 A  o n  the 
4 2 4  form for the pro j ec t .  Your project 
notice must a l so be submi tted for review 
to any affected areawide clear inghouse . 

A. FEDERAL GRANTS 

/�Initial 3 0  day review of your notice 
-- of intent to apply for grant funds 

began on above date . 

/�30 day review of your final grant 
-- application began on above date . 

B .  HUD HOUSING 

/�Initial 30 day review began on the 
-- above date . 

C .  DIRECT FEDERAL DEVELOPMENT 

/�Initial 3 0  day revie". 

D. ENVIRONMENTAL I!WACT STATEMENT 

��Initial 45 day review of draft E I S  
began o n  above date . 

/�30 day review of f inal EIS began 
-- on the above date . 

E .  STATE PLAN/!IMENDMENT 

/�4 5 day review began on above date . 

Istate-cTearinghouse use only: �S t .  Agency Due Date : __________________ _ 
ederal Agency : ______________________ ___ ounty : ________________________________ _ 

��*s:� 6/82 

t::CONO,'lIC DEV. & CONSUM"� S1JCS 
Agriculture L S o i l  and vlater 
Economic Development 
Fire t1arshal 

L Housing 
Labor 
Real E s tate 

EDUCATION 
Education 
Educ . Coordinating 
Higher Education 

EXECUTIVE 
Budget 

HU'lAN RESOUqCES 
Adult and Family Services 
Chi ldren ' s  Services 
Community Services 
Corrections 
Employment 
Health 
Mental Health 
Senior Services 
vocational �ehabi litation 

NATURAL RESOURCES 
X Governor ' s  O f f ice 
r DEQ r Energy X F i sh and ('li ldlife X Forestry 
X Geology X Lands X LCDC X- Water Resources 
TRI\NSPORTAT I ON 

Aeronautics 
Di rector 
Highway Divis ion X- Historic Preservation 
Parks Division 

_ Public Transit .. / (!� ;  1 , (, 
MISCELLANEOUS � '" \ . ' 

Dev. Di sabilitie$, CO��� 
- Extension Servic;1t. I '  • 'I 

Other [::T:" �� � � ..:t .; 
JI· · 

,�� 
" , ' , 

\': 

" 'v ' 

2 

2 

I 

University of Illinois at Urbana -Chamr::r�go fiLE (u., 

OFFICE OF ENERGY RESEARCH ' 105 oaSERVATORY aUILDING • 901 SOUTH MATHEWS AVENUE 

\ ;'0 $EP'¥ 3 1983 
URaANA, ILLINOIS 61801·3682 • (217) 333·n34 

Peter T .  Johnson, Administrator 
Bonneville Power Administration 
P . O .  Box 3621 
Portland , OR 97208 

Dear Mr . Johnson : 

September 

I-A-, "" Tak., l'J ANS. 0 ,,<C REP" 
20,  I fH33 

D.,. 

This is in response to your letter (SJ) of September 14th, in which you 
transmitted a copy of the draft Environmental Impact Statement for the 
Expanded Residential Weatherization Program. The purpose of this letter 
is to transmit my comments on the statement, and request that they be made 
part of the formal record . 

I find the statement deficient in two principal respects. First, the state
ment should adequately distinguish between voluntary and involuntary risks. 
The risks associated with this program are voluntary in the sense that individual 
participants have the right to refuse participation in the program. This 
situation contrasts greatly with other "major federal actions" such as the 
construction of power plants or dams that may have a signi ficant environmental 
impact and subject individual citizens to involuntary risks. 

I The second major deficiency is the lack of emphasis on heat exchangers that would 
allow maintenance of adequate levels of ventilation, while at the same time 
significantly reducing energy consumption. If such measures were included in 
the program, and adequate incentives were provided , most of the cited environ
mental impacts would disappear. 

Thank you for the opportunity to comment on this action. 

Sincerely , 

t/�JI�( 
Clark Bullard 
Director 

CWB :v 

3 
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R..c;kGl.Istakon 
£xrn/tllJt' Of/rt'r 

MttroCCNJIdJ 

CindyB.nur 
Prn����'n 

BobOinon Dtpwtll PT�liIll1g 6/f>cn 
0,5/r'CIJ 

RKh..rdWaut 
0,51rlC/ 2 

Ctwruf' WaUaamson Dutnc1J 
Corky Kirkpatnclr, 

DIstnct4 

'Ick Drvo" 
DI51",'5 

�8f' Van Bng.n 
Dos/nd 6 

Shanon Kt'II"" 
D,slm:t 7 

Emlf'80nn" 
Dlslrl(18 

Bruct' Ethngt'r 
0,51rICI I0 

M.'Sf Kafoury 
[>,5frrct Jl 

Gary Hanwn 
D,s/TldJ2 

METROPOLITAN SERVICE DISTRICT 
Providing Zoo, Transportation, Solid Waste and 
other Regional Services 

DATE : September 2 6 ,  1 9 8 3  

PROJECT TITLE : Weatherization 

APPLICANT : Bonneville Power Administration 

ATTN : Anthony R. Mor rel l , Envi-ronmenta l Manager 

METRO FILE :  3 39 - 3  

REVIEW COMPLETION DATE : 10/24/8 3 

Metro has rece ived your Not i f i ca t ion of Intent to apply 
for federal funds for the proj ec t  l i s ted above .  Copies o f  
the project summary have been sent t o  loca l j u r i s d i c t ions 
and i n terested agenc ies in the r eg ion for the i r  r ev i ew and 
commen t .  

Any comments rece ived through this rev i ew ,  a s  we ll as a 
letter from Metro, as the Areawide Clea r i nghou s e ,  w i ll be 
forwarded to you w i t h i n  30 day s .  These should accompany 
your final app l i c a t i on to the funding agency , along w i th a 
statement ind icat ing that any comments received h�ve been 
considered in d evelopment of the app l i cation. I f  your 
f i na l app l i cat ion has a l r eady been subm i t ted , the comments 
may be forwarded under separate cov e r .  

I f  you have any questions regard ing our rev i ew ,  please do 
not hes i tate to contact Mel Hu i e ,  A-95 Rev iew Coord i nator . 

""W H'" 5'�i e r e ly � P(lrl/lmd. OR n I � 
9720J 

SOJIZZJ·J646 'W-t 
Dan LaGrande 
Pub l i c  A f f a i r s  D i r e c tor 

DL:MCH : sr b  
GL0 0 0 4  ( A I  
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Hr .  Anthony R .  Mo=ell 
Environmental Manager, SPA 
P . O .  Box )621-SJ 
Portland , Oregon 97208 

September 24, 198) 

Re I SJ - Reviewer response pertaining to BPA ' s August 1983 Draft Environmental Impact 
Statement ; the Proposed Action. 

Dear Mr. Mo=ell . 

5 

Tabular totals in TABLE 1 . 5 .  are so selectively , Obviously inaccurate .  This resulted 
adding the horizontal figures to obtain, then add the right-hand total column, the overage
underage netting at 5.000 persons less being in the total represented in this DRAFT. 

Also on this page 1 . 7  is the statement , "The total life-time number of radon-induced 
cancers in all eligible residences is the sum of the numbers in Table 1 . 7 ,  or 4824. 
Because the calculatj on of risk coefficient is based on an 85-yoo.r lifespan, about 57 
lung cancers are estimated to OCcur annually from radon exposure." Is this INCREASED 
radon exposure as the result from ' house tightening ' ?  Or, being 1:ased on an 85-year 
lifesp.3.n, the COIUlOtation appea.rs to include ' normal ' radon cancer incidence with the 
'house tightening' total of 51. 

The princip.3.1 reason for this reference is that Table 1.5 is said to be multiplied 
by appropriate factors in Table I .6 in obtaining the results in Table 1 . 7 ;  this table, 
summed in the vertical columns of figures, then summing those columns totals, has been 
also inaccurate jI;" ... 4808 .651 . or 4809, or 15 more than accuracy allows . Interestingly , 
these have tended to cancel-out-each-the-other at 56 . 51 .... to-57, or only less-than-one
half person-factor. 

Any informed lay person will accept this, tased within the frank, plain,honest and 
obvious limitations imposed by the scientific ' cummunity ' .  Assistant Health Professor 
William Anderman, Oregon State University, has said that innovations , tased in newer and 
more reliable information . ..... often not accepted by that so-called ' coJlllllunity ' for about 
twelve years. Across-knowledge studying has revealed Mr. Anderman ' s  projection to be 
conservative, yet optimistic . 

This is one way in which to compliment this DRAFT' s  conservative estimte being more 
realistic in 20-to�O-years not producing more than those years of energy losses and 
still not be less uncertain in the relative affects from radon, Ba.P and formaldehyde await 
when the scientific-community is assured/passified.. We lay persons are not limited 
to awaiting any such ' lordly pronouncements ' .  

This DRAFT has (pg. xviii ) .  It • • • • little experience in public partiCipation in COl18erv
ation programs and resulting enere;y savings exists.lt True, and it will continue to be 
true for too mny more years, if the scientific-cummunity' includes orthodoxy . Its SUMMARY 
does not include their iatrogenicities as 'part of the metabolizing hazards which can be .  
mistakenly. attributed to ' house tightening' . 'Nwr:;r 7'� Iitt-""'i .. j-/; Cl U'1. h��Jy 4.rnpl/""&It;""'y .  

Consider, a s  a n  example .  the increasing incidence in atxlominal sectioning a t  child
birth. Those females may be considered to have not the metabolic balance required to 
provide the elements for collagen factors adaptation to allow the necessarily affected 
joints to pull a,IEXt sufficiently to provide space for normal birth. Infants born under 
such conditions have had the placenta r'ob the host body of the available nutrients to 
help protect it during the first few days to months for its adaptive sequence. This DRAFI' 
reports less cancer incidence in all infants. then increased cancer incidence as they age. 
The pitiful fact is presented that neither plrent is aware in having to become healthy 
before conception. This would reduce all incidences of illness. 

Too-soon-oldt-und-too-Iatd-smrt is one rule which assures another I Genetic Flaws Rule. 
Metabolic im1:alances produce the genetic ruling of flaws. Such flaws will be tried to be 
included as the results from ' house tightening' .  

My sister and I have learned , as results from trauma non-corrections and complicated 
by iatrogenic dominance .  how to help ourselves, from necessity and belatedly . We have 
adapted the Goodhart muscle testing method to be included in biokinesiologic methods. 
We are now able to test ourselves, individually or each the other for the nutritional 
factors in which we are short - even down to a fraction of a tablet . This even includes 
clothing fabrics and colors - our environment. 

On · the basis of this experience-level, some suggestions' are tendered for BPA ' s  
consideration: 

cont ' d .  
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1 .  Consider that this single-family detached residence is .52 + years old , has a l:asement , 
and that , except for my four-plus years in WW II , we have lived here continuously . This 
i.s far more stability than this DRAFI' allows for the general public mobility. We are 
also in the nomineralized Oregon area. This could make for SOme interest-statistics , 
if we were not so knowledgeable pertaining to our environmental precautions and our 
nutri tional supplements needs . They vary from myriad reasons, but . some of them are 
essentially constants - depending upon the types of foods ingested at any particular 
time. 
So, l::asically, one consideration for people in nonmineralized areas would be to test 
for need for such as sea kelp for minerals. This could be enough for "heal thy" 
people.  The amount or number would be depending on the type , str�th and origin of 
such supplementation. 'Th.is would be for augmenting protection from radon. 

2.  For protection from benzo-(a)-pyrene (BaP) , the resic recommendation could be the 
ingestion of Vitamin C - ascorbic acid. Again, the amount should be daily tested with 
biokinesiologic muscle testing. Short of testing, the general rule-of-thumb is to 
gradually increase use of Vitamin C until intestinal catharsis is evident, then just 
slightly reduce that quantity. This also loosens the mucosa of the air passages, which 
produces expectoration. This helpf'. remove the pollutants trapped in that mucus. To help 
facili tate this removal, there are certain pressure points on the inside of the fore
arms, just up from the wrist joint on each arm. They will be sensitive to deep-touch/ 
noticeable pressure. Vitamin C disbolved in the mouth helps loosen nasal mucosa. J.  The other organic/carbon-containing fractions could be alleviated with the carbohydrates 
normal to naturally grown fruits and vegetables - raw or lightly steamed, then drink 
the juice also. Pouring the folic acid out does not help the inner person. 

This DRAFI' says, "carbon monoxide affects mental and physical processes. tt True, a fair 
example could be in the fact that the Eugene Water and Electric Board is located in' down
town Eugene. A recent newspaper article contained the infonation that EWEB is backing BPA 
bonding to red,uce interest costs to BPA, and presumably 1his type of financing the Proposed 
Action is the reason. The EWES members seem to be affec� from being downtown , in low 
residual negative ions , with considering the EWEB credit-use is only not costing EWEB ,  
unless BPA goes renkrupt. 

EIIEB's  credit rating has tangible value. BPA should be ashamed in taking advantage of 
that board in its presumed mental condition. The EWEll rates should be lowered fcrr the 
equivalent number of MWs saved via the increased weatherization/'house tightening' which 
results from the EWEll bonding participation. Call it an energy buy-reck, just as is 
accorded DSls when they go off-line for firm power demands on the system. califGrnia wants 
more power •. Make it pay EWEB for helping to make that power available sooner. The real 
'governor ' in energy use is the price . Varying it certainly does control demand. A demand 
con�ol should be with power exported to outside the Northwest. It should be suffidently 
high-priced to allow cost reductions wi thin the Region - not go for more cost wi thin the 
Region. Price increases do not enlarge the number of eligible participants in conservation. 

Consider this question I What is BPA's liability resulting from price increases after 
'house tightening' which result · in the residence occupant having to install unvented 
other form of heat? Also, a heat exchanger, air-t-air, is costly and reduces MW savings 
at the same time. This should assure the ones going to other forms of heat would remain 
wi th the unvented heat sourCe. Ergo, the question of liabHi ties rears-i ts-ugly-head. 
Considering that much of the BPA supply area is nonmineralized and, of that area which 
is Oregon with three times the national average hazard from waterborne diseases, the 
potentials for liabili ties-associations surely could compound. This is p3.rticularly active 
when the complainant - or beneficiary (ies) have this DRAFT for reference in court. 

BPA has not sufficient statistical information to provide sufficieJllt defense before a 
jury of other forms of heat o w n  •• s, nor (prorebly ) of electrically heated houses. The 
possi bili ties for including the BPA personnel and DSls and export p(Jwer recipients could 
become extensive and expensive. 

'Th.is house is scheduled to be 1 tightened' under this new prGgram - Pr·' 0 r Program. 
We are in an excellent position to record our supplementations now. Then we could keep 
our record of supplementations, after 'house tightening ' ,  and compare the increase or 
decrease or variation from our present schedule. This should be indicative of the type (s)  
of supplementations which could be effective in similar catagory structures. 

cont'd.  
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Obviously, we are not going to volunteer this information when considerine this new 
'house tightening ' may increase our paid outs for additional same-kind or other factors. 
Also, the energy cost increases could become more than we may have saved via becoming 
involved with this program. This would have us taking risks solely for the DSIs and 
for other exported �;mergy customers . This one is said as though we did not know how to 
help protect ourselves - as would be the situation with most of the 'house tightening' 
participants. 

5 

People ,  from avarice and/or necessity, are attuned to the leverage in what is called 
economics.  It is considered as an inducement to try 'something' ,  even without rea.lly in 
full-knowledge-of-consequences possession. Host of these situations are now covered 
wi th explicit or implied warranties. Some snart lawyers , those who are not around too 
much negative ion depletion for long at a time, could crea.te unanticipated costs against 
BPA. Ah, well, such is economics. 

The suggestion is offered to consider the potentials in providing a nega ti ve ion 
houshold-type generator, if the MWs are not too extensively depleted with so many_ Or, 
consider providing a type of p;l.s0ive polarizer for the participants. These could be 
considered as mitigating measures in lieu of more precise knowledge from the total in 
the potential probabilities resulting from participation in the Proposed Program. 

BPA should keep open its 1983 wholesale and transmission rates for enough longer to 
include considering the potentials in the above. If the rates to purchasers of the 
wholesale and transmission are no more accurate than that which has to-date been discovered 
in this DRAFT, a thorough review seems to be indicated. They certainly are not going to 
tell BPA that errors were made costing lower prices to them. 

Also consider the fact this DRAFT includes references to and acknowledgement in the 
reduction in concentration of non-beneficial metabolizing components can increase their 
detrimental effects. This derives from the known potentials of individual human systems 
having varying protection detection attributes. Those with poorly maintained detection 
systems would allow more of the harmful factor( s) to cumula ti vel� reside in the body 
before it cranks-up its defenses to excommunicate the intruder(s) . This is called illness , 
while the illness started when the intruder(s) started accumulating in the physiological ,  
metabolizing systems. These prepathologies are reminders to  our dirth of kn"wledge. 

BPA could become involved with the I-haven' t-changed-anything-I-do-except-what-you-did 
routine, when prol:abilities are that the no-other-change only needed this new catalyst to 
start the elimination of disease process, what so ever its name may be. The prol:abilities 
in a judge instructing a jury to exclude claims of parties signing up for conservation 
practices ,after this DRAFT became available to them, could be moderate .  Locally , several 
thousand house owners have signed prior to issuance of this DRAFT. Our house is one of 
them. 

Shortly after participating in the local water hea.ter insulating progra.m, our water 
heater spnmg-a-leak. I removed the coverings, down to the tank to be able to locate the 
pinhole-size electrolysis-indu<ed hole. It was in the bottom of the tank. I plugged it 
wi th a small sheet metal screw with a Chicago Faucet washer for the seal between the tank 
and screw head. How many peol)le with a similar condition surfacing would have gone into 
the you-did-it routine, forgetting that they had recieved far mOre years service from the 
unit than the manufacturer' s  warranty implied? 

This Fowler K>.nufacturing Company 42-gallon double-element water heater was installed 
in 1950. Thirty-three years of no-problems certainly should not be terminated just for 
electolysis-induced hole-in .. the .. tank. As long as the heating elements aRd controls do 
continue functioning pro!;,erly, the least I can do is to patch pinhol,.e..,IIi'ze leaks, ':Even 
then, replacing element \s)  and Control(s) would be less costly tlu}/" the =ice of a. new 
electric heater. 

We fully intend to continue participating in the weatherization and conservat�on 
program. We will need to trust BPA to continue being as open in its decisiQll8 \iIiirl its 
limitations as is exemplified in this DRAFT. We are sufficiently knOWI�b,�.\t? b� able 
to offset any of the slight haMrd-increases or adaptations required to �t�t our�elves. 

One other point relating to tW,s housel The county employee who �"'�� th'is, h,oose 
noted the knob-and-tube origin&l e1eetric wiring installation in the flOOr' �', noted 
from the l:asement. He said they do not like to insulate around such wiring. I agree this 
to be prefe=ed to be left epen. This necessarily means that this house will not have the 
radon protectio'l' Sincerely" John C. Neely. Jr • •  1600 Horn Lane. lligene, OR 9zlt04,}C.h. 

"lIOdo-.&J't".-.. .... ...",. 
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U.S. DEPARTMENT OF ENERGY - BONNEVILLE POWER ADMIN ISTRATION 

CONFERENCE AND TEL EPHONE CALL REPORT 

TO: Rusty Alton - SJ
(V 

A' ./j 
F ROM: Joe Case - ALP !J�-

Include all telephon� calls and conMences of importance bearing upon policies, 
customer or public relations, but excluding thOSlJ purely technical in nature. 

Date 9 / 29/83 

ce: � o o 
o o 
o o 

Official File - ALP 

OUTSIDE CALLER OR CONFEREE SUMMARY OF DISCUSSION 

Joe Weiner 
2555 Van Buren 
Eugene . OR 97405 

Phone call on 9 / 26/83 

Wanted to make the following comment for the record : He lived 
in an 1,lair-tight" house and experienced no air quality problems . 
Was very impressed with the house and his utility bills were low. 
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BPA 15 REV NOV. 1980 

U.S, DEPARTMENT OF ENERGY - BONNEVILLE POWER ADMINISTRATION 

CONFERENCE AND TELEPHONE CALL REPORT Date September 26, 1 983 

TO: Rusty Al ton - SJ 
ce: 0 Toll-Pree Line Log 

F ROM: Ruth Hiraki - ALP 'AJ!ViOh..-· o 
o 
o 
o 
o o 

Include all telephone calls and conferences of importance bearing upon policies, 
customer or public relations, but excluding th03l! purely technical in nature. I 

OUTSIDE CALLER OR CONFEREE 

John Williams 
Ashland, Oregon 

1 I 
SUMMARY OF DISCUSSION 

He: W eatherization EIS 

Mr� Williams read the newspaper ad on the Weatherization EIS . 
He was refused financial assistance from the City of Ashland , 
a BPA customer, for storm window installation, because hi.s 
residence in on a slab foundat ion. 

Mr. W i lliams feels that the radon risk is "ridiculously" minimal 
and should not be a reason for BPA to withhold weatherization 
assistanc e .  

H e  added, for the record, that h e  is an energy auditor. 

BPA 15 REV. NOV 
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Advisory 
Council On 
Historic 
Preservation 
1522 K Street, NW 
Washington, DC 20005 

September 2 7 ,  1983 

Mr. Anthony Morrell 

Env ironmental Manager 

Bonneville Power Administration 

P . O .  Box 362l-SJ 

Portland, OR 97208 

Reply to: 730 Simms Street, Room 450 
Golden, Colorado 80401 

REF : Draft Environmental Impact Statement (DEIS ) , "The Expanded Residential 

Weatherization Program" , August 1983 

Dear Mr .  Morrell: 

On September 22, 198 3 ,  we received a copy of the above referenced DEIS for 
review and comment. We commend BPA for the expansion of this Program, 

as it should benefit many historic and cultural properties included in or 

eligible for the National Register of Historic Places in Montana, 

Washington, Oregon, and Idaho. 

We have reviewed this document and note that on page 4 . 51 ,  subsection 4 . 9 . 3 ,  

i t  i s  acknowledged that iIflplementation of this Program could affect 

historic and cultural properties included in or eligible for the National 

Register of Historic Places . Further ,  it is stated that "BPA will prevent 

adverse effects to such characteristics (characteristics that qualify a 

property to the National Register) through consultation with the State 

Historic Preservation Officers (SHPO) and the Advisory Council on Historic 

Preservation in accordance with 36 CFR Part 800 " .  Regarding this latter 

statement , we would like to point out that BPA is obligated by Section 106 

o f  the National Historic Preservation Act and the Council ' s  regulations to 

afford the Council an opportunity to comment on the undertaking ' s  effects 

on historic and cultural properties impacted by the implementation of this 

Program. We presume from this statement that BPA intends to comply with 

Section 106 and 36 CFR Part 800 on a property-by-property basis , as it is 

determined that historic and cultural prope,:-ties will be affected by 

implementation of this expanded program. 

8 

Rather than achieving compliance in this property-by-property manner , we 
believe that it ,,",ould be preferable to do so under a Programmatic Memorandum 
of Agreement ,  as was done with the recent PMOA for various BPA residential, 
commercial , and institutional energy conservation and weatherization 
programs for the eight-state area of the Pacific Northwest . We have 
considered the administrative framework, the types of activities involved , 
and their effects on historic and cultural properties from implementation 
of this expanded residential program. We believe that this program 
could be considered as part of this recent, larger BPA Conservation and 
Weatherization PMOA. It seems that most of the residential weatherization 
activities discussed in the DEIS could be considered as part of the 
Exempt list attached to the existing Conservation and Weatherization 
PMOA, and therefore not require review by either the Council or the 
State Historic Preservation Officers (SHPOs) . Thus , project processing 
and implementation would be very efficient. 

We suggest that you and your staff discuss this with the Montana, Idaho , 
Washington , and Oregon SHPOs and acquire their written concurrence to 
making use of the existing Conservation and Weatherization PMOA for this 
expanded residential program. Should any of the four SHPOs disagree 
with such an approach, we can discuss developing an alternative PMOA . 
Accord ingly , the FEIS should be modified to reflect whatever is the 
resultant approach toward programmatic compliance with Section 106 , the 
Council ' s  regulations, and other pertinent historic preservation authorities . 

If you have any questions or wish to discuss this further , please contact 
Ms . Marjorie Ingle of my staff at (303) 234-4946 ,  an FTS number. 

Sincerely,  

�� t' - -
Chief , Western Division 

of Project Review 

8 



-
-

T 
""-.I 

U.S. DEPARTMENT OF ENERGY - BONNEVILLE POWER ADMINISTRATION 

CONFERENCE AND TELEPHONE CALL REPORT 

TO: Rusty Alton - SJ 

rv A./I. � 
F ROM: Joe Cade - AI.P )4'-"""�-

Include all telephone calls and con-;J;lnces of importance bearing upon policies, l 
customer or public relations, but excluding those purely technical in nature. 

Date 9/29/83 

ee: U 
D 
D D 
D D 
D 

Official File ALP 

OUTSIDE CALLER OR CONFEREE SUMMARY OF DISCUSSION 

Allen Gervais 
4915 NW. 259th S t .  
Richfield, WA 98642 

rnone Call. on-':1/ LI'f{j;j 
Responding to newspaper ad . 

People should De able to make their own choice about whether 
or not to participate in the program. 

Make the program simple to manage by making all the conservation 
measures available to everyone . 

9 

SPA 15 REV. NOV. 1 980 

U.S. DEPARTMENT OF ENERGY - BONNEVI LLE POWER ADMINISTRATION 

CON F E RENCE AND T E LEPHONE CALL R EPORT 

TO : Rusty Alton - SJ \\/kA. 
FROM: Joe Cade - ALP >r� 

Include all telephone calls and con---;r;["ces of importance bearing upon p��� 
customer or public relations, but excluding those purely technical in nature. I 

Date 9/29/83 

ee:  Qg Official File - ALP 
D D 
D D 
D D 

OUTSIDE CALLER OR CONFEREE SUMMARY OF DISCUSSION 

Alice HoI vse 
126 Taylor Cutoff Road 
Sequim , WA 98382 1 

Phone call on 9/ 26/83 

Saw the ad in the newspaper. Feels a person should be able to 
make their own choices regarding the conservation measures to 
put in their hous e .  BPA' s weatherization program should b e  done 
on a house-to-house basis . 

1 0  

SPA 1 5  REV. NOV. 1980 
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STATE OF NEW YORK DEPARTM ENT OF PU B LIC S E RV I CE 

THREe EMPIRE STATE PLAZA. ALBANY 12223 

PUI'.IC SERVICE COMMISSION 
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M r .  Anthony R. Mor rell 
Env i ronmental Manager 
P . O .  Box 3621-SJ 
Por tland , OR 9 7 2 08 

In Reply t o :  SJ 

Dear Mr . Mo r r ell : 

September 2 1 ,  1 9 8 3 

The enclosed comments concern the d r aft E I S  t i tled , "The 
Expanded Residential wea therization Program , " dated August 1 9 8 3 . I 
would l i ke to note that these comments ref lect my views and do not 
neces sa r i l y  ref lect the v iews of the Department of Publ ic Serv ice . 

General comments 
Ove ral l ,  I believe that B PA ' s staf f have done an excell ent 

j ob i n  anal y z i ng and presenting the possible rela tionships between 
house t i ghtening and health impact s .  The fol lowing suggestions a r e  
i ntended t o  further improve t h e  usefulness and understanding o f  the 
i n f ormation presented in the D E I S .  

1 .  I n  Section 2 . 1 ,  o r  elsewhe re,  the inclusion c r iteria 
should be spec i f ied . This info rmation could be included as a 
techn ical append i x ,  as was done in the Revised Env i r onmental 
Asses smen t ,  dated September 1 9 81 . 

2 .  Append ices A and B make extensive refe rence to fD�r . 
res idence types ( s ingle-family de tached , single- family attaeh�d , 
mobile home s ,  and apartment s ) . The characte r i st i c s  of these 
res idences are not expl icitly prov ided .  Although some te�hnical 
inf ormation conce rning these r esidence types can be obtained f rQm th� 
numer ical examples and Table A . 2 . , i t  would be helpful to include .a 
table containing all relevant spec i f ications that descr ibe a res idence 

S.e.retary 

2 

3 

2 

type . For exampl e ,  does the EI S ' s  concept of a s i ngle-family detached 
res ideoce apply equally wel l to r esidenc� s constru �ted in . the 1 9 4 0 ' s  as well as �no�e Const�ucted 1n the 1 9 8 0  S ?  I bel 1 eve t h 1 s  type o f  information could b e  useful to f uture r eade rs of the E I S  who w i s h  to make compa r i s ons between the hypothetical examples prov ided in 
Append i ces A and B and a spe c i f i c  e x i s t ing residence. The importa nce 
of va r ia tions in con struction styles within a " residence type " is not 
clea r .  Reference t o  P o i n t  3 f u r t he r  expla ins t h i s  conc e r n .  

3 .  Append ices A a n d  B d i s c u s s  single family residences 
( at tached and de tached ) . Single-family residences sometimes have 

ga r ages incorporated as an integ r al part of the structure.  
For exampl e ,  a typical " r a i sed r anch" style single-family residence 
of ten cons i s t s  o f  a ground-level ga rage with l iv ing ar eas l ocated 
immedia tely above and alongside the garage . Any air pol lutants 
r eleased within the ( cl o sed ) ga rage may ei ther d i f fuse into l iv i ng 
a r eas or be d r awn into liv ing areas by inf iltration.  Assuming that 
the ga rage i s  used , the f amily automobile may become a sign i f i cant 
i ntermittent source of ai r pol lutants within the l iv ing a r eas . 
Automobile exhaust conta ins s i g n i f icant amounts of ca rbon monoxide , 
n i trogen o x ide , respi r able suspended part iculate s ,  and 
benzo- ( a ) -pyrene . ( Emiss ion factors can be obtained f rom the EPA ' s  
"Compl i cation of A i r  pol lutant Emi s sion Factor s , "  AP-4 2 ) . Perhaps 
more importantly, for seve ral hours dur ing COOl-down , automobiles 
r elease va r ious hydrocarbons result ing f r om the vola t i l i z a t i on of 
gasol i ne and l ubr icating oils . Vol a t i l i z ation of gasol ine f r om 
carbu r etors on older automobiles � vapo r recovery systems is a 
particular problem . Th u s ,  ga rages which are an integral part of a 
r esidential str ucture may con sti tute an " ident i f i able sourcen of 
indoor a i r  pol lut ion not currently recognized in the draft E I S .  
Con sideration of t h i s  possible source o f  indoor a i r  pol lut ion should 
be evaluated as a pos s i ble addit ional "mitigation-by-exc l usion" item 
or receive other approp r i ate t r eatment. 

� 
1 .  The table of contents should be updated to include a 

" Section 9 - References . "  

2 .  The refer ence to Har r j e  and Born 1 9 8 2  on page 2 . 5 5 
should be checked aga inst the c i ta t i on in t he reference section. 

o 
3 .  Page A . 5 ,  the equa tion symbol " M "  should be " M " .  

4 .  Page A . I O ,  the equation A . 2  should be corrected ( i n  the 
denom i nator ) to read : V* I .  

1 1  
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ThQ�k you for this opport unity to comment upon the d r a f t  E I S  ( DOE/E IS-0095 ) .  I f  you have questi ons conce rning these commen t s ,  I may be reached at ( 5 1 8 )  474-53 6 3 .  

AJD/ kao 

c c :  R .  Vessels 

Since rel y ,  

�:.��!J� 
Assoc i ate Ai r Qual i t y  

Pol i cy Analyst 
Of f i ce of Envi ronmental 

Planning 

1 1  

1 , 

1 0/3/83 

In response to our newspaper advertisement ,  

the fol lowing question was received : 

"Has there been any factor set for a min. 

air change?" 

from: 

Larry Edington 
625 Woodruff 11 1 2  
Spokane lolA 99206 

1 2  
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JOHN SPElLJv\AN 
Governor 

I 
2 I 

� � 
STATE OF WASHINGTON 

WASHINGTON STATE PARKS AND RECREATION COMMISSION 

TO: 

FRO',1 : 

RE : 

7 150 Cle,lnwater Lane, KY· 7 1  • Olympia, Washington 98504 • (206) 753-5755 

September 2 3 ,  1 983 

Barbara Ri tch i e ,  NEPA Coordinator 
Department of  Eco l ogy 
Lacey PV- l l  

Dav i d  II, Hei ser , E . P .  � 
Chief,  Envi ronmental Coordi nati on 

Draft ElS - Sonnev i l l e  Power Admi n i s tration -
"The Expanded Res i denti al Weatheri zati on Program" 
( 35-2650-1 820/E-2590) 

Staff of the ,iashi noton State Parks and Recreati on Comm i s s i on have 
reviewed thi s DElS and offer the fol l ow i ng comments.  I'iashi ngton State 
Parks has been engaged i n a program to conserve energy by retro
fi tting existi ng bui l di ngs and concurs wi th BPA ' s  proposed acti on . 
We bel i eve there are substanti al  energy savings yet to be made by 
such a program. 

Secondly , we wou l d  l i ke to be able to recei ve credi t for i nsul ati on 
of resi dences done pri or to the i n i ti ati on of thi s  program. ,ie are 
currently engaged i n  a progran ./h i ch wi l l  p l ace b l ankets on al l hot 
water heaters and uti 1 i ze other IIhouse ti ghteni ngll measures . 

Thank you for the opportuni ty to provide corrrnent on thi s program. 

bh 
cc : IkInn�"� "�r MIIrInHtret""" 

Kri s Kauffma n ,  WSP&RC 

,.,.., .. 

1 3  
JAN TVETEN 

Dirt�(tor 

1 , 
9/ 29/83 

The following comment was received in 

response to the newspaper advertisement :  

He i s  against some o f  the statements and 
reasons for qualifica tion.  Doesn I t qualify 
due to slab grade--feels he should . 

From: 

John Maher 
7 201 56th Ave NE 
Seattle WA 981 1 5  

14 
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"SEP 2 2 1983 W Y O M I N G  

E X E C U T I V E  D E P A R T M E N T  

C H E Y E N N E  

�D HEASCHlEA 
00",· .. 0IIII 

NAME OF ACTIVITY : The Expanded Residential Weatherization P rogram 

RESPONSIBLE FEDERAL AGENCY : Bonneville Power Administ ration/DOE 

STATE IDENTIFIER NUMBER :  8 3';' 1 3 0  

TO : Mr. Nick Gil l ,  Energy Conservation Office 

DATE OF REFERRAL : September 2 1 ,  1 9 8 3  

The enclosed statement has been submitted t o  the Wyoming State 
Clearinghouse for review as provided for in the National Environ- . 
mental Policy Act of 1 9 6 9  and the Office of Management and Budget 
Circular A-9 S .  We would appreciate your review and comments on 
thi s project • .  , A l l , comments should be transmitted to the Clearing-
house by NOVEMBER 4. 1 9 8 3 �  I f  an extension i s  necessary , 
please i nform the Clearinghous e , The Cleari nghouse w i l l  assume 
the responsibility of passing all coro�ents on to the Governor for 
his review and then to the federal agency , Refer to the State 
Identifier Number in a l l  future correspondence . 

TYPE OF ACTION ; 

Assessment L--I Review � Plan /� Draft � Final L--I 
PLEASE RETURN THIS REFERRAL TO THE CLEARINGHOUSE WITHIN THE REVIEli 
PERIOD AND ,CHECK ONE OF THE FOLLOl>'ING : 

No Comment L--I Comments Attached � Agency Concurs L--I 

Stat'e Planning Coordinator 
Wyoming State Clearinghouse 
2 3 2 0  Capitol Avenue 
Cheyenne , wyoming 8 2 0 0 2  

F i l l  i n  the Blank (Optiona l ) 

Man-Days Spent in Review Y;;L-

.... 1 5  rn"'.ne�-�,"O 
ED HERSCHLER 

GOVERNOR 

B�'I'fn r6on6e� @flice 
(307) n7·7131 
25TH &. PIONEER 

CAPITOL HILL OFFICE aUILDING 

Anthony R. Morrel l 
Envi ronmenta 1 Manager 
Bonnev i l l e  Power Admi n i stration 
P . O .  Box 3621-SJ 
Portland,  OR 9 7208 

Dear Mr. Morrel l :  

September 28 , 1983 

CHEYENNE, WYOMING 82002 

Based on prog ram e l i g i b i l i ty guidel ines , the Wyomi n g  Energy Conservation 
Office wou l d  offer only one minor comment .  

The area served i n  Wyomi ng by BPA util i t i es i s  very l imited . Due to 
th i s  factor, it is anti c i pated that th i s  sparcely popul ated portion of Western 
Wyoming wou l d  part i c i pate m i n ima l l y  in the Expanded Residen t i a l  Weatheri zation 
Program. 

NG : s s g  
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Bonneville Power Aaministration 
P. O. Box 3621-SJ 
Portland, Ore,;on 97208 

o'endell Pllillips 
615 So. Phillippi st. 
Boise, Idaho 83705 

October 1 5 ,  1983 

Attn. Anthony R. Morrell 

Gentlemen: 

Th.ank. you for the opportunl ty to co.nment on the draft EIS for the ex
panded ReSidential 'Nea.theri zs.tion Program. I believe lOU nave presenteci. a 
full assessment of tGe environmental considerations for tbe proposed program 
wi. thin the limits of the state of tne k..'1o'iJleJ.ge on the potentially hazaradous 
effects of "tight" houses. 

I urge you to imple;aent the Proposed Action plan with the contineenc, 
of adequate follow through on the wi ti5'ation strategies to rectify the iJI
pacts by restoring tne effected environment as proposed in Sections 2 . 1 1 ,  
.2 . 1 2 ,  2 . 1 3  an d  2 . 1 4 .  

Not orily will this approach to conservation tena t o  max.Lilize the ben
efi ts of residential conservation ot' energy; but, if lOU are diligent in the 
follow through acti vi ty, it will minimize a.ny aetrimental effects to the 
residents of the homes .  Als o ,  it Rill broao.en the scope of' information 
available to others who are concerneQ with the Itti�ning" of residences 
wi thin acceptable levels of risk .. 

In Section 2 . 10 you raise the possibility thaT, �artments be excluded 
from the tig!�tening measure s ..  I assume you are refe�ng to tne larger 
apartment complexes where most of the units have jOint walls and. inside 
corriJ.ors--in wnich case lour assumptions seem to be valid.. However ,  I 
d.oubt if those situations are typical to the majority of apartments in the 
Hegion. In BOise, at least, tnere are illa.ny ,  many apartments tnat have at 
least two outside walls a!1J. outsii+ntrances .. i'J:ost of the owners or these 
less expensive units are only mini:nally concerned '\\i th tne heat loss--unless 
they furniSh the heat , wnich is not t,,'pical. Even tben, ma.ny fini it more 
oeneiicial to pay energy bills than to weatherize their builiings . tin ere 
heat is not iurnished, wno cares? 

I urge you to ta..lce another look at this pro!,osea course of action and 
determine whether thisVexclusion is justified. 

I>rotl'd 
Sincerely, 

�..drL/ rW7 C7L:o:.d_ 
*endell M. Pllillip;-----Y-

1 7  
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From: 

Office of the Governor 
Office of Resources,  Energy, and 

Permit Assistance 
State Clearinghouse 
1400 Tenth Street , Room 1 21 
Sacramento CA 95814  

� 
state of California 

Project Notification and Review System 
state Clearinghouse 

( 916) 44!Hl613 

T1"IJ..a: lI.U&IIJllW .... 1.JI .. XJ..AJ. 
VIATHUlZATIOll PRCM:UII 

STATE CLIIAI.lIIGBOOSl BU_: 821)10810 

UYIIIV st.uTS : 10/04/83 

UYIIIV BIDS: 11/11/113 

COII'UCT: PIlCI liALllIII 
(UYlIll st.uT1i 011 un �y \lUll DOCUIIBIT IS 

UCIllYID UTili 10:00 A.It. ) 

neese I.J.Se the State Clearing"bwse Nu'tber on future COHesp:lIrlence with this .::J!rtice .��cies approvi.r\9 or reviewi.ng your pr<>ject. " "-itIIs� """,11...,. ti:'*'ri �� tal , .. 1 .. roquir-. ... . ::.::)- lettat 1t9 the State'.  �1II1;� cS:' leotter oonflra1ng no State 
___ � to you �er � 

.n a �� •. 
----,.:----:::::::. \� I'I d  ' '; _. I/Il .- '-to '(l �,\'» j 

• 
DEPARTMENT OF THE ARMY 

NORTH PACIFIC DIVISION, CORPS OF ENGINEERS 
P.O. BOX 2870 

PORTLAND. OREGON 97208 
REPLY TO 

ATTENTION OF 

October 1 2 ,  1 983 

Env i ronmenta 1 Resources 

Mr. Anthony R.  Morre 1 1  
Envi ronmel,ta 1 Manager 
Bonnev i l l e  Power Adm i n i s tration 
P. O .  Box 3621 -SJ 
Port1 and ,  Oregon 97208 

Dear Mr. Morrel l :  

Thi s i s i n  response to Mr. Peter Johnson ' s  September 1 4  1 etter 
requesting our review of the draft envi ronmental impact statement (DEIS ) 
regard i ng the expanded res i denti a l  weatherization program. 

We have revi ewed the above mentioned DEIS and we have no comments . 
Thank you for the opportun i ty to rev i ew and comment on thi s document.  

Si ncerely, 

abt;)/a� J mes H. gman 
C l one1 , orps of Engi neers 
A ting D i v i s i on Engi neer 

1 9  
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[ll( COMPLIANCE 
SYSTEMS 
PUBLICATIONS 
INCORPORATED 

M£ . An t h ony R .  Mor r e l l  
E n v i r onmen t a l  Man a g e r  
B o n n ev i l l e  P o w e r  Admi n i s t r a t i o n  
P _ O _  B o x  3 6 2 1 - S J  
P o r t l a n d , O R  9 7 2 0 8 

D e a r  M r . Mor r e l l :  

O c t o b e r  1 7 , 1 9 8 3  

I n  a c c o r d a n c e  w i t h  t h e  F e d e r a l  RE g i s t e r  n o t i c e  
o f  S e p t em b e r  2 0 ,  1 9 8 3 , p 4 2 8 4 7 ,  I a m  r e q u e s t i n g  
i n f orma t i o n  o n  t h e  B P A  E x p a n d e d  R e s i d e n t i a l  
W e a t h e r i z a t i o n  P r o g r a m .  I n  a d d i t i o n  t o  t h e  
d r a f t  E I S  I am r e q u e s t i n g  a c o p y  p f  t h e  p r o p o s e d  
p r o g r a m .  

As I u n d e r s t an d  t h e  p r o p o s e d  p r o g r am , i �  w i l l  
e n c o u r a g e  a i r  i n f i l t r a t i on ( t i g h t e n i n g )  o f  a l l  
e l e c t r i c a l l y h e a t e d r e s i d e n c e s  in t h e  B P A  s e rv i c e  
a r e a .  I f  t h i s  i s  c o r r e c t , I o f f e r t h e  comm e n t  
t h a t  y o u  s h o u l d  n o t  s u g g e s t  s u c h  t i gh t en i n g  t o  
own e r s / o c c u p a n t s  o f  m an u f a c t u r e d  h o m e s  m an u f a c t u r e d  
u n d e r  t h e  H U D  s t an d a r d s  p r o g r am . T h i s  i n c l u d e s  a l l  
m an u f a c t u r e d  h o m e s  p r o d u c e d  s i n c e  J u n e  1 9 7 6 .  
T i g h t en i n g  o f  n e w  m a n u f a c t u r e d  h o m e s  ( l e s s  t h an o n e  
y e a r  o l d )  i s  t o  b e  p a r t i c u l ar l y a v o i d e d  s i n c e  t h e s e  
h o m e s  m a y  h a v e  v e r y  l o w  o p e r a t i n g  a i r  i n f i l t r a t i o n  
r a t e s . 

EAF : iw 
C C :  F r a n k  Wa l t e r ,  MHI 

Howard S ny d e r ,  WMHI 

�o r'tta2H ' 

�l A � E a r  . 

L . C . " B u d "  M e r t a ,  M o d u l i n e  I n t e r n a t i o n a l  

SUite 222, 307t Peachiree Road, N E ,  Atlanla, Georgia 30305, 404-233-41 25 
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A:iJlII' . American Gas � Association 

Louis A .  Sarkes 
Staff Vice President 
Engineenng 

Mr. Anthony R.  Morrell 
Environment Ma.nager 
Bonnev ille POW'er Administration 
P .0_ Box 3621-SJ 
Portland , Oregon 97208 

Dear Mr. Morrel l :  

1 5 1 5  Wilson Boulevard, Arlington, Va. 22209 
Telephone (703) 841 -8450 

October 17,  1983 

I have rec:eived and reviewed a copy of your Issue Backgrounder booklet, 
"The Health Impacts of Hane Weather ization " .  In general ,  it is well 
written and clearly explains this ccmplex technical issue. 

HOW'ever ,  I would like to fX)int out several statanents that I feel are 
mi sleading o:r are contrary to the most recent findings of indoor air 
research. 

First , on page 1 7 ,  the · last paragraph states that "EPA ' s  standard for 
max imun allOW'able concentration of ni tr09'en dioxide in outside air is .OS 
ppn . "  In fact , the EPA standard of .05 ppn is an annual average a.nd the 
standard-setting process takes into consideration that peak concentrations 
can exceed this level by an order of magnitude and still meet the 
standard . It also includes a marg in of safety to protect asttmatics. I am 
afraid that the statanent ,  as currently written, would g ive the reader the 
impression that EPA has determined that short-term exposures to 002 in 
excess of .05 ppn are harmful . This should be corrected to prevent such 
misinterpretation. 

Second, on page 19, gas appl iances are li sted as a source of respirable 
suspended particulates (RSP) and benzo- (a) -pyrene (BaP) _ I 'm aware that 
at least one study refX)rted finding these fX)llutants in gas canbustion 
prooucts . You will be intested to know that a study of the pollutant 
anissions fran gas appl iances conducted by Dr. DEroetrios Moschandreas at 
Illinois Insti tute of Technology Research Insti tute is near ing complet ion. 
He has found total suspended particulate levels canparable to those found 
by Lawrence Berkeley La}:x)rator ies, which are insigni ficant ccmpared to 
cigarette snoke and wood burning stove anissions. He also tested for n 
range of polynuculear aranatic hydrocarbons (PAH) , including 
benzo- (a) -pyrene, and found levels canparable to or in cases 10W'er than 
the background levels in the roan ai r. These results agree with my 
intui tive feeling that a simple molecule l i ke methane will not be 
transformed into complex chanicals such as PAH in a flerne. 

In light of these findings and stata-nents in the recently released BP� 
Draft Envirorrnental Impact Statanent, which downplay the contribution of 
gas appl iances on indoor RSP and BaP levels, I feel that it is misleading 
even to list gas appli ances as a source of these pollutants. Includ inq 
than along wi th wood stoves and tobacco snoke impl ies that the source 
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strengths are of the same order of magni tude , which is not the case. 
Also, sirx:e gas appliarx:es are insignif icant contributors to ioo<x>r RSP 
and SaP levels ,  venting the appliances would have insignificant impacts on 
indoor RSP and BaP levels. Therefore, I would suggest that you consider 
deleting this reccmnendation fran the ways to reduce BaP and RSP exposure 
listed on page 21 . 

Finally, I question BPA ' s  decision to declare homes with unvented gas 
appl iances i neligible for weatherization. While I don ' t  argue that gas 
canbustion does not prcx:luce several substances that are considered 
pollutants, I do argue that gas appliances are not the worst sources of 
indoor pollution and that they do not deserve to be singled out by BPA. 
was pleased to see that BPA I S recent draft EIS covers a proposed action to 
renove this restr iction. A.G.A. will be filing ccmnents in suptX)rt of 
BPA I S proposed action. 

I appreciate your consideration of my ccmnents. Actually, considering the 
size and scope of the Issue Backgrounder, and the sensitivity of this 
subject, I feel it is a tribute that I have only these few points of 
contention. Overal l ,  it is an objective, balanced presentation. 
I hope that my comments are helpful to you in your future efforts. 

Sincerely, a. fl ;;:/ . -<f� 
Loui�'

rkes 
. 
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6 ° " , YAKIMA VALLEY CO:\"FERE:\"CE OF GOVER�ME�TS 

10. North let Street, Room 8·32' Yakima, Washington 98901 

October 27 . 1983 

Anthony R ,  Morrel l .  Envi ronmental Manager 
Bonnevi l l e  Power Admi n i stration 
P , O ,  Box 3621-SJ 
Portl and . Oregon 97208 

,509) 575-4372 or 1-800-572·7364 

RE : Project # 78-3-1Q-4 Th.e Expanded Residential Weatherizai ton Program 

Dear Mr. Morrel l ;  

The Yakima Val l ey Conference of Governments , as the D i strict C l eari nghouse 
for Yakima County, has revi ewed the project l i sted a bove. Our Executive 
Committee ' s  rev i ew indi cates that the project does not confl ict  with 
regional pl ans and goa l s .  

In  conducting our review, the Conference o f  Governments fol l owed the 
procedures establ i s hed by the Washi ngton State Cleari nghouse System. 
Accord i ngly,  the project was publ i s hed in COG ' s  mO'nthly news l etter , 
which is d i stri buted ,to l ocal agencies and governments . The project 
not i fi cat i on wa s al so sent to Washi  ngton State ' s  Pl anni ng and Communi ty 
Affairs Agency, whi ch  in turn c i rcul ated the i nformat i on to d i stri ct , 
state and federal agenc ies .  

The Clearinghouse review is  now complete. I f  we  have rece;ved any 
comments on the projec t ,  they are attached to thi s l etter , This  l etter , 
a l ong with any attachment s ,  shou l d  be forwarded to t he fu{]di ng agency 
wi th your appl i cation .  

SD/msm 

S i ncere l y ,  

YAKIMA VALLEY CONFERENCE OF GOVERNMENTS �lw-L� fldr 
Shirley Doty, Chai rperson 

MEMBER JURISDICTIONS 

Grandyle. · Or.ng.r . Harrah . M.bton • Moxee City . Nache • •  Sel.h 

Sunny.lde • TI.ton • Toppenl.h • Union Gap· Wapato. Yakima . Yaklm. County · Zillah 
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527 SW Hall Sf. 
Portlad, OR 

• 7201 
5031221-1646 

METROPOLITAN SEltVICE DISTRICT 
Providing Zoo, liansportation, Solid Waste and other Regional Services 

October 31 , 1983 

Mr . Anthony Morrell 
Env ironmental Manager 
Bonnev ille Power Administration 
P .  O. Box 3621 
portland, Oregon 97208 

Dear Mr . Morrell : 

Re . Areawide Clearinghouse Review 
Weather izat ion 
Metro File 839-3 

Circular A-95 Revised of the Federal Off ice of Management 
and Budget requires Areawide Clear inghouse review of 
numerous federally ass isted projects .  Metro serves as the 
designated Areawide Clearinghouse for the Portland metro
politan area . The primary purpose of this review is to 
assure coordination of proposed projects with state , area
wide and local plans and policies . This ass ists the 
federal agencies to allocate our federal tax dollars in a 
way that is as consistent as possible with local v iews • 

The proposed proj ect has been revi ewed by interested 
j ur isdictions and agencies within the reg ion . It has been 
determi ned that the project does not v iolate any adopted 
regional plans or policies and appears to be cons istent 
with existing local plans and policies . Therefore , Metro 
recommends favorable A-95 action on this proj ect .  

I f  we can be o f  fur ther assi stance i n  processing t h i s  
.at ter , f e e l  f r e e  t o  call our A - 9 5  Review Coordinator , 
Mel Ruie • r5.�""0� 
DiJltaGr'lll 
Public Af fairs Director 

DL/MCR/gl 
0239C/D5 

ROTE. Your organ ization is responsible for forwarding a 
copy of this letter to the federal agency that it is 
dealing with . 
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RETYPED FROM ORIGINAL LETTER 

Nov. 2, 1983 

EPA 
Envirorunental Manager :  

A s  a private homeowner having weatherized under PGE ' s  plan in 1980 and 
immediately becoming extremely ill,  I am grateful for this attention you are 
giving to the health issues. We now have a fully weatherized home and are 
keeping windows open and a fan blowing cold "fresh?" air into our home. We 
had concluded a heat exchanger would perhaps be an important piece of 
equipment to us. 

Under your present program we would not be acceptable for your total 
weatherization. In a way I am grateful for the weatherization because it 
brought to my attention a particular sensitivity to these chemicals. I am 
very concerned about the many air pollutants we put into our homes in building 
materials, carpets, paints, etc.  l One problem you have not addressed in this meeting but that we have found 

1 to be a particular problem to our family since weatherization is mold • 

Keep up the good work. Keep informing us of the hazards in our homes. 

commend you and thank you for your interest. 

/s/ Geraldine P .  Morse 
22382 S. Fellows Rd . 
Beavercreek, OR 97004 

26 

• 
l:i�;., ... " ., .. , .. , ' !  

OCr " 
OREGON PROJECT NOTIFICATION AND REVIEW SYSTEM I,, ! '  

STATE CLEARINGHOUSE 
Intergove rnmen tal Relations Division 155 Cot1'".age St NE , Sa lem ,  ore gon , 9 7 3 1 0  

Phone Number : 3 7 8 - 3 7 3 2  

p� � T.� T �  ti..LLL':! (1: c.i . 1;??)f3 
Proj ect .'! :  � '3 2,0 - 0 2. l - 4 Return l),:\1:e : O [.T ' , q 1?�? 

ENVIRONMENTAL IMPACT REVIEW PROCEDURES 

If you cannot respond by the above re turn date , please 
call to arrange an extension at least one week prior to ��e 
review date . 

ENVIRONMENTAL IMPACT REVIEW 
DRAFT STATEMENT 

This pro j ect has no s ignificant environmental imp�ct. 

The environmental impact is adequately described .  

We sugge s t  th a t  the following points b e  considered i n  the 
preparation of a Final Environmental Impact S tatement . 

No comment .  

Remarks 

WJi2- � � iJW)  � � ;todfl. 

Agency 6;C,0 
'CN'R� i 8  

By )� t ·  :1Zfft1ML 
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Executive Department 
155 COTTAGE STREET NE .• SALEM. OREGON 97310 

November 1 ,  1 983 

Anthony Morrel l 
Envi ronmenta 1 Manager 
BPA 
P . O .  Box 3621-SJ 
Portl and , OR 9 7208 

SUBJECT: The Expanded Residential Weatheri zation P l a n  
PNRS# OR830929-021-4 

Thank you for submitting your draft Envi ronmental Impact 
Statement for State of Oregon review and comment. 

Your draft was referred to the appropriate state agencies 
for review. The Department of Envi ronmental Qual i ty wi l l  be 
submitting comments d i rectl y,  which shou l d  be addressed i n  
preparation o f  the final Envi ronmental Impact Statement . 

We wi l l  expect to recei ve copi es of the fi na 1 s tatement as 
requ i red by Cou n c i l  of Envi ronmental Qual i ty Gui de1 i ne s .  

Si ncere l y ,  

I NTERGOVERNMENTAL RELATIONS DIVI SION 

;f�� 
Do 1 ores Streeter 
Cl eari nghouse Coord i nator 

DS : bm  
Enclosure 

17 

� W F R I E N D S O F  T H E  E A RT H 

TESTIMONY OF THE N. W. OFFICE 
FRI ENDS OF THE EARTH 
ON THE DRAFT ENVIRONHEN'IAL IMPACT STATEHENT 
ON BONNEVILLE POWER ADMINISTRATION ' S  
PROPOSED EXPANDED RESIDENTIAL WEATHERIZATION 
PROGRAM 

PRESENTED TO 
THE BONNEVILLE POWER ADMI NI STRATION 
DEPT OF ENERGY 

PUBL IC HEARING 
3 November 1983 
Seat tIe , WA 

Northwest office 45 1 2  University Way NE Seattle. Washington 98 1 05 ( 206) 0.13· 1 6 6 1  
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Good Evening. My name is David E .  Ortman , Conservation Repre sentat ive 

for the N . W .  office , Friends of the Earth , 451 2 University Way N . E  . •  

Seat t l e ,  WA 98105 . Friends o f  the Earth i s  a national environmental 

organization with approximately 3 , 000 members in WA, OR and 10. 

The following are the comments o f  N . W. FOE on the draft environ-

mental impact statement (EIS ) on Bonneville Power Adminis tration' s 

(BPA' s) proposed Expanded Residential Weatherization Program . 

GENERAL COMMENTS 

We are very pleased to note in the SUMMARY ( p .  i) that BPA has , 

fourteen years after its passage , discovered the Nat ional Environmental 

Policy Act (NEPA) and the regulations o f  the Council on Environmen tal 

Qual i ty (CEQ ) .  Never before have we seen such deference shown to 

NEPA by BPA. I t  i s  a quite a change from the normal BPA analysis which 

consists of a one page environmental assessment stating no significant 

environmental impac t s  wil l  occur. 

We are further impressed tha t ,  according t o  the SUMMARY ( p .  v ) , 

this draft E IS does not identify a preferred a l ternat ive . nBPA believes 

that public review and comment on this environmental analysis i s  necessary 

before determining the preferred a l t ernative . "  This too i s  a welcome 

change , never before aeen in BPA ' s  decis ionmaking proces s .  

W e  are less impressed with other aspects o f  the Reagan Admin i s tration ' s  

environmental policies which reflect directly on the matters contained 

in the ' indoor air pollution DEIS. For example
.J a8iIIe the Justice 

Department is refusing to take seriously the impac ts from formaldehyde 

foam on indoor air pollution and has refused to seek a Supreme Court review 

M 

2 

3 

4 

-2-

to reinstate a formaldehyde foam ban �� home insulat ion . Does 

BPA, with its indoor air-pol lution data represent the same Administration 

as the Justice Department? 

Similarly, EPA has recently published unimpressive standards 

for air-borne radon. Is this now the same Administration calling 

radon a deadly indoor air pollutant? We wou ld appreciate having 

a consistent Administration pos ition on these matter s . 

More specific DEIS Con:ments ar� as fol lows : 

SUMMARY p. v i i i .  We would l ike to point out in the last paragraph that 

under the No-Act ion Alternative, whi l e  indoor air pollutant concentrations 

may not change due to lack o f  tightening measures ,  no corrective measures 

to handle this problem in new home construction would take place either . 

p. 2 . 4 0 .  The fol lowing statement :  

A summary o f  the environmental effec ts associated with (Formaldehyde 
Monitoring) i s  given in Table s . 1 3 .  Under the P30posed Action, HCHO 
concentrations were es timated to exceed 480 ug/m in the typical apartment 
and single-family attached residence . However , this e s t imate assumed that 
the typical residence had UFF I .  According to Table 1 . 3 ,  no appartments 
in the region have UFFI . Under

3
this condi tion , the average concerntrat ion 

in apartments is below 480 ug/m and only single-family a ttached 
residences woul d  experience HCHO con centra tons above the acceptabi 1 ity 
leve l .  In reality,  any of the fo�r res idence types could have HCRO 
concentrations above the 480 ug/m leve l . 

may be many things, but readable and understandable it is not .  

The bottom l ine i s  this .  We support the Proposed Action 

to expand the present weatherization Program by providing tightening 

measures to all e l igible electrically heated residences and to mitigate 

the possible increased indoor air pollutant concentrations by 

mitigation actions 1-3; Formaldehyde monitoring, air-to-air heat 

exchangers for wood stoves and radon monitoring. We request BPA 
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to supply us with figures showing the c08t-effectivneBB of providing 

the measures set against the benefits of MW saved.  In other words,  

is it still cost-effective to weatherize using the three mitigation 

measures listed above? If 80, than we expect to see BPA proceed 

with all good speed on an aggressive weatherization program . 

Thank you for the opportunity to make these comment s .  

OSPJRG� OREGON SlATE PUBLIC INTEREST RESEARCH GROUP 
O?7 SW Arthur Sf 

Purtl<llul on '17201 
(')03) 222-9641 

COMMENTS 

o f  

OSPIRG 

on 

BPA DRAFT EIS 

" The Expanded Residential Weatherization Program" 

presented by 

ERIC STACHON 

OSPIRG Energy & Uti l i ty Program Coordinator 

November 2 ,  1 9 8 3  

" A  BALANCE FOR THE PUBLIC INTEREST" 
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OSPJRG� OREGON STATE PUBLIC INTEREST RESEARCH GROUP 

O?7 SW Arthur SI 

Portl;lIld on <}7201 
('lOll 222-964 1 

TESTIMONY of ERIC STACHON 

OSPIRG ENERGY & UTILITY PROGRAM COORDINATOR 

NOVEMBER 2 ,  1 9 8 3  

OSPIRG appreciates the opportunity t o  commen� on BPA ' s  proposed 

expansion of its weatherization program . We ' re a lso glad that Bonneville 

is taking a serious look at the issue o f  indoor air qua l i ty .  We only 

wish that BPA had taken this kind of cautious , careful analysis 

before it jumped into the WPPSS fiasco . If you had , certain crises 

could have been avoided . 

At the outse t ,  let me say that OSPIRG acknowledges that there 

currently exists a problem with respect to indoor air quality in 

many homes i n  the Northwes t .  However , we feel very stronglv that 

expansion of BPA ' s  weatheriza tion program ( to those homes currently 

ine ligible) should not be viewed a s  a health threat but rather as an 

opportunity to both improve the air quality in newly-weatherized 

homes and , at the same time , capturing the energy savings that other-

wise would go to waste . 

In its draft Environmental Impact Statement ( E I S ) , BPA has 

outlined 3 options for its weatheriza tion program : No Action ( leave 

the program as i s ) ; Proposed Action ( expand program) ; and Delay 

Action (wa i t  3 - 5  years before expanding program) . For a number of 

reasons , OSPIRG believes that expanding the current program is the 

most logical , commo n sense approac h .  It is a l so the option that most 

clearly fo llows the main goals of the Regional Power Act - acqu isition 

of cost-effective , environmentally sound energy resources . 

"A BALANCE FOR THE PUBLIC INTEREST" 

2. 
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Consider t h e  problems with the current program - in addressing 

these problems, we are essentially critic i z i ng both the No Action and 

Delay Action options outlined in the draft E I S . 

7 0 %  of the electrical ly-heated homes in the region are thought 

to have potentially signi f icant indoor pollution problems . Thus these 

homes are ineligible , under the current BPA program, for " house 

tightening II measures - i tems like storm wi ndows , caulking , and 

weatherstripp ing . 

On the surfac e ,  this approach seems to make sense . I f  you reduce 

the ventilation in homes ( by installing " t i ghtening measures) with 

lndoor a i r  problems , you trap the pollutants inside and increase the 

problem. However , actions can be taken to minimize and/or reduce 

these risks . These actions include monitoring and mitigation , both o f  

which I ' l l touch o n  later in m y  testimony . 

One cannot overlook the fact that indoor air pollution is a 

problem which exists in certain homes regardless of whether or not 

those homes become weather i zed . By not install ing house-tightening 

measures in these home s ,  you do nothing to e l iminate a n  already 

existing problem. I f ,  however , you combine these measures with a 

properly designed monitoring and mitigation program , you can actually 

increase the air quality inside these " problem" home s .  

By ignoring this potential , you no doubt increase the likel ihood 

that indoor air quality will worsen in many of these homes as home-

owners act on their own to insta l l  these low-cost measures . In fac t ,  

I heard a story on t h e  radio j u s t  2 days ago ( 1 0 - 3 1 - 8 3 )  t h a t  over 

5 0 �  of horne remodeling jobs in the US are done by the homeowners 

themselves . 10 years ago , this figure was less than one-third; 10 
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years from now, it is expected t o  b e  over two-thirds . One c a n  assume 

that a major factor in this trend is the cost savings of "doing it 

yoursel f " . As energy costs increase , so will the number of homeowners 

who install " tightening" measures on their own . It is probable that 

an overwhelming number of these homeowners will not install either 

monitoring or mitigation measures . The problems here are twofold : 

greater health impacts for these homeowners and energy savings that 

BPA cannot accurately predict - savings which may not allow BPA to 

defer obligating the region ' s  ratepayers to pay for costly power 

from thermal plants . 

That brings me to another problem with the current program : 

the potential energy savings that go "uncaptured " .  According to BPA ' s  

own estimates , 7 4  average megawatts o f  energy savings will be lost 

to the region by not expandinq upon the current program. Whatever the 

replacement resource - hydro , coal , or nuclear - signif icant health 

and environmental impacts wi l l  resu l t .  Of course , all of these resources 

are more expensive than conservation . Thu s ,  the region ' s  ratepayers 

suffer financially as we l l .  

Finally , there ' s  the conflict with other existing conservation 

programs and current Oregon law. The conflict and confusion that 

result send a mixed signal to the consumer - they don ' t  know how or 

if they ' re supposed to conserve . Needless to say , the credibility of 

BPA and participating utilities is not enhanced under the status quo . 

Aga i n ,  we cannot overemphasize what we see as the dual benefits 

o f  expansion of the weatherization program : the opportunity to both 

increase energy savings and enhance the air quality in homes currently 

excluded from the BPA program . 

.. 

2 
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The most effective way of ensuring adequate air c irculation in 

- tightened" homes is the installation of air-to-air heat exchangers . 

According to the Model Power & Conservation Plan developed by the 

Northwest Conservation Act Coalition, it is cost-effect ive to insta l l  

heat exchangers i n  a l l  weatherized home s .  However , this is probably 

not necessary and OSPIRG is not suggesting that this be done . Inex-

pensive monitoring devices are available to measure radon , formaldehyde , 

and nitrogen dioxide levels . These monito�s should be installed in 

homes in which any of these pol lutants � be a potential problem . 

Heat exchangers should be installed in those homes which, after 

monitoring , have been identified as having air quality problems . 

As for electrically-heated homes with wood s toves ,  we recognize 

the problem with combustion particles as a health hazard. At this 

time , we would recommend heat exchangers for all homes with wood 

stoves under the BPA program. The increased instal lation of wood 

stoves in the Northwest represent a trend that cannot be ignored . 

A sizeable number of these installations have probably been done 

in ways which exacerbate the air quality problem. These home s ,  more 

than any others in the region, represent that opportunity that I 

have referred to several times in my testimony - the abi l i ty to both 

increase indoor air quality and achieve significant energy saving s .  

Until some type o f  effective monitoring program can b e  developed, we 

think it more prudent to weatherize & mitigate than to continue 

excluding these homes . 

In summation, I would repeat our position that BPA has an 

opportunity here to achieve 2 goals consistent with those o f  the 

Regional Power Act - to acquire cost-effective resources with 
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minimum .impact upon the envirorunent . 

We have not addressed technical questions like , �'What I S  a safe 

level ( in parts per million) of exposure to formaldehyde ? "  For u s ,  

the more s ignificant question i s  one of policy - " How serious i s  

BPA in carry ing out the priorities o f  the Regional. Power Ac t ? "  

Certainly there a r e  technical concerns , but in this case there 

are no technical limitations . The fact is that measures exis t  to 

help solve the problem of indoor air quality . The bottom l i ne is 

to what extent Bonneville is prepared to slice through its 

bureaucratic inertia to deal with the s i tuation . The clock i s  

ticking and we ' re running behind . We need to act now i f  w e  want to 

catch up . 

-

REMARKS OF C I TY COMM I SS I ONER M I KE LI NDBERG 

BPA PUBL I C  HEAR I N G ,  NOVEMBER 2,  1983 
RES I DENT I AL WEAT HER I ZAT ION PROGRAM AND I NDOOR A I R  Q UALITY 

I APPRE C I ATE THE OPPORTUN ITY TO SPEAK W I T H  YOU TON I GHT ON THE SUBJECT 

OF BPA ' S  FUTURE RES I DENT IAL WEATHE R I ZAT ION PROGRAM AND THE ENV I RON-

MENTAL I MPACT STATEMENT ADDRESS I NG I NDOOR A I R  QUAL I TY .  

BEFORE I COMMENT O N  T HE SPEC I F I C  PROGRAM OPT I ONS AND RECOMMENDAT I ONS 

CONTA I NED IN T HE E I S ,  I WOULD L I KE TO STEP BACK FOR A MOMENT AND 

REFLECT ON THE LARGER CONTEXT OF REG IONAL RES I DENT IAL CONSERVAT I ON 

ACT I V I T I ES AND I NDOOR A I R  QUALITY . 

FROM THE F I RST T I t1E I BECAME AWARE OF THE I SS UE OF I NDOOR A I R  QUAL ITY 

PROBLEMS RES ULT I NG FROM CONSERVAT I ON ,  I QUESTIONED BPA ' S  MOT I VAT ION 

FOR DE LAY I N G  FULL PROGRAM DEVELOPMENT AND UNDERTAK I N G  S UCH AN IN-

DEPTH ANALYS I S .  TO A LARGE EXTENL I Ar� STI LL CUR I O US ABOUT WHAT 

I S  D R I V I NG BONNEV I LLE TO SUCH GREAT LENGTHS TO EXAM I NE AND PUBL I C I ZE 

AN I SS UE W H I C H  HAS BEEN ACKNOIoJLEDGED AS A POTENT I AL PROBLEM, BUT 
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W H I C H  APPEARS ALSO TO HAVE A NUMBER OF CLEAR SOLUT IONS . THESE 

SOLUT I ONS APPARENTLY SAT I S FY THE POWER PLANN ING COUN C I L  AND OTHERS 

IN THE REG ION,  I F  NOT THE NATION . NO ONE D I SPUTES THE APPARENT 

FACTS THAT THE PUBLI C  MAY REQ U I RE PROTECT ION. SUCH 

PROTECT ION CAN BECOME AN I NTEGRAL PART OF ANY WEATHERI ZATION PROGRAM, 

AND NOT BECOME A REASON FOR THE ELI M I NAT ION OR REDUCTION OF 

RES I DENT I AL WEATHER I ZAT I ON EFFORTS . 

FOR EXAMPLE, HOW IS IT THAT S I NCE 1977, THE OREGON LEGISLATURE HAS 

CONT I NUALLY REQ U I RED UT I LIT I ES TO PURSUE FAR MORE AGGRESS IVE ENERGY 

CONSERVAT ION PROGRAMS FO R THE I R  RES IDENT IAL CUSTOMERS THAN THAT 

WH I CH I S  BEI N G  DEFINED NOW BY BPA? THE STATE ' S  PROGRAM HAS ALLOWED, 

AND EVEN NOW ALLOWS FOR THE INSTALLAT ION OF " HOUSE T I GHTEN I N G  

MEASURES" WHICH ONLY BPA EXCLUDES . 

BPA ATTESTS THAT THE POWER COUN C I L  IS NOT A FEDERAL AGENCY AND 

THEREFORE DOES NOT FALL UNDER THE REQUI REMENTS OF THE NATIONAL 

- 2 -
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ENVI RONMENTAL ���9N ACT . HOWEVER, WHY IS IT THAT OTHER FEDERAL 

AGENC I ES ,  SPEC I F I CALLY THE DEPARTMENT OF HOUS I NG AND URBAN DEVELOPMENT 

AND THE DEPARTMENT OF ENERGY, HAVE MANAGED TO PROVIDE HOUSE T I GHTEN

I NG AND OTHER WEATHER I ZAT ION SERVICES FOR THE NAT ION ' S  RES IDENT I AL 

HOMEOWNERS AND APARTMENT DWELLERS FOR THE LAST SEVEN YEARS? HOW 

IS I T  THAT THESE OTHER EEQERAL AGENC I ES DO NOT COME UNDER THE SAME 

NEPA REQU I REMENTS AS BPA WHEN IT COMES TO ENSUR I NG THAT ENERGY IS 

SAVED I N  THE RES IDENT IAL SECTOR? O UR OWN SUCCESSFUL PORTLAND 

ENERGY SAV I NG CENTER PROGRAM HAS BECOME A NATIONAL MODEL FOR 

F I NANC I NG HOME WEATHER I ZAT ION, AND T H I S  PROGRAM HAS BEEN EXCLUSI VELY 

FUNDED BY HUD, WH I CH, WHEN LAST I CHECKED, WAS ST I LL A FEDERAL AGENCY . 

NATIONALLY. BPA IS THE ONLY AGENCY TO HAVE SPENT T H I S  MUCH T IME AND 

MONEY EXAM I N I NG THE I SSUE OF I NDOOR A I R  QUAL I TY, AT THE EXPENSE 

OF UNDERTAK I NG A FULL-BLOWN RES I DENT I AL CONSERVAT ION PROGRAM . I 

CAN ' T  HELP BUT NOT I CE THAT BPA IS ALSO THE LAST OF ALL S UCH PURVEYORS 

OF WEATHE R I ZAT I ON SERV I CES TO COME ON BOARD . I WONDER ImETHER BPA 

- 3 -
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WOULD DEVOTE T H I S  MUCH TIME TO THE I SSUE OF I NDOOR A I R  POLLUT ION 

WERE IT NOT FOR THE CURRENT ELECTR I C  POWER S URPLUS, THE RECESSION,  

OR PERHAPS WPPSS . I F  BONNEVI LLE EMBRACED CONSERVAT ION WHOLEHEARTEDLY, 

IT COULD CHOOSE TO EMPHAS I ZE SOLUT IONS TO I NDOOR A I R  QUALITY PROBLEMS , 

AND NOT PUBL I C I ZE DANGER AND R I S K  PUBL I C  BACKLASH OVER THE BENEF ITS 

OF CONSERVAT ION . SOMEBODY, SOMEWHERE I N  BPA D I SCERNED THAT REPEATED 

PLACEMENT OF ONE-QUARTER PAGE ADVERT I SEMENTS IN THE PAPER ON THE 

"POTENT IAL HEALTH EFFECTS" OF HOME WEATHER I ZAT ION WAS MORE IMPORTANT 

FOR THE PUBL I C  TO KNOW ABOUT THAN AN E I S  ON A WPPSS PLANT, OR AN E I S  

ON UPGRAD I N G  A 700 K I LOWATT L I N E  TO 800 K I LOWATTS ,  NE ITHER O F  W H I C H  

HAD COMPARABLE PUBLI CITY I N  T H E  REG ION ' S  DA I LY NEWSPAPER S .  

• 

PUTT I NG AS I D E  T H I S  CURIOS I TY ABOUT WHY T H I S  E I S  ON CONSERVATION I S  MADE 

MORE V ISABLE TO THE PUBL I C  THAN ANY OTHER TO DATE, I W I LL ADDRESS 

ITS CONTENT . BPA IDENT I F I ED THREE POSS I BLE COURSES OF ACT ION I N  

T HE E I S :  N O  ACT ION,  DELAYED ACT ION AND PROPOSED ACT I ON . NO ACT I O N  

IS  NOT A N  ALTERNAT I VE T O  ME . NOT W I T H  THE POWER PLAN N I NG COUNC I L ' S  

- 4 -
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PLAN D I RECT IVES AND NOT �J ITH  T HE TRACK RECORD AND EXPECTAT IONS 

ALREADY CREATED IN THE RES I DENT I AL SECTOR . RES IDENT IAL PROGRAMS 

HAVE BEEN, AND W I LL CONT I NUE TO BE, I MPORTANT SOURCES OF CONSERVAT I ON 

SAV I NGS . SOME LEVEL OF EFFORT MUST BE MA I NTA I NED AND ESCALATED AS 

THE C URRENT S URPLUS OF POWER D I M I N I SHES . 

AS THE E I S  STATES , DELAYED ACT ION DOES NOT NECESSAR I LY GUARANTEE 

THAT ADD I T I ONAL OR D I FFERENT I NFORMAT ION W I LL BECOME AVA I LABLE THAT 

W I LL ALTER THE I NDOOR A I R  Q UALITY CONCLUS I ONS RES ULT I NG FROM T H I S  

E I S . I F  S UCH A PROGRAM OPT I ON WERE SELECTED, THE COSTS OF RE-START I NG 

THE PROGRAM WOULD SPAN EVERY ASPECT FROM P UBL I C  UNDERSTAND I NG AND 

ACCEPTANCE OF THE NEED TO CONSERVE ENERGY TO HAV I N G  THE ENERGY SAV I N GS 

"ON-L I NE" WHEN THEY ARE NEEDED . THE TRADE-OFF �IOULD BE THE CREAT ION 

O F  MANY MORE I MPLEMENTAT ION PROBLEMS, �! ITHOUT ANY ASSURED SOLUT I ONS 

FOR I NDOOR A I R  Q UALITY BEYOND THOSE ALREADY KNOWN . 

I AM I N  S UPPORT OF THE PROPOSED ACT ION RECO�1MENDAT lON,  PROVIDED THAT 

THE COUNC I L ' S  RECOMMENDAT I ONS FOR M I T I GAT I N G  I NDOOR A I R  QUAL I TY 

- 5 -

ao 



= 
T 
N 
--., 

2 

POLLUTANTS ARE FOLLOWED I N  CONJUNCTION W I T H  THE I MPLEMENTATION OF 

ANY RES I DENT I AL BPA WEATHE R I ZAT ION PROGRAM. L I KE BPA, THE COUNCI L  

I S  CONCERNED ABOUT I NDOOR AI R QUALITY I M PACTS OF RES IDENT I AL 

WEATHER I ZAT ION PROGRAMS . THE COUNC I L ' S  SOLUT I ON I S  WHAT NEEDS TO 

BE EMPHAS I ZED, AND I T  DOES COI NC IDE WITH  ONE OF THE M I T I GATION ACTIONS 

I DENT I F I ED IN THE E I S .  THE POWER PLAN READS : 

"THE COLNC I L D EC I D ED THAT HEAT EXC HAN GERS COULD ADEQUAT ELY 

M I T I GATE THESE A I R  QUAL I TY I M PAC T S  I N  THAT THEY PROV I D E  

ADEQUATE V EN T I LAT I ON W I THOUT SAC R I F I C I N G  M LX: H  HEAT • • •  

W I T H  TH I S  M I T I GAT I ON ,  THE COLNC I L  B E L I EVES THAT C ON S E RVA

T I ON I S  ATTRAC T I V E  FROM AN EN V I RON MENTAL PERSPECT I VE . "  

UPON FURTHER CHECK I NG W I TH THE- POWER PLANN I NG COUNC I L, I CONFI RMED 

THAT THE I NCLUSION OF AI R-TO-AIR  HEAT EXCHANGERS AS PART OF THE 

RES I DENT I AL WEATHERIZATION PROGRAM WOULD NOT JEOPARD I ZE THE OVERALL 

COST-EFFECT I VENESS OF TH I S  EFFORT . 
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AS PART OF THE PROPOSED ACT ION RECOMMENDATI O N ,  I WOULD ALSO S UPPORT 

2 I BPA MONI TOR I NG OF THE HOMES WHI CH ARE RETRO F ITTED TO RES I DENT I AL 

PROGRAM STANDARDS . COUNC I L  PLAN ACTION 1 . 8 READS : 

"BONN EV I LL E  SHALL D ES I GN AND I MP LEMENT A RESEA RC H  

PROG RAM T O  ASSESS (A) T H E  EFFEC T O F  REDLX: E D  A I  R 

I N F I LTRATI ON I N  WEATHER I ZED HOMES ON THE PRESENC E OF 

I N DOOR A I R  POLLUTAN T S ,  AND ( B )  THE EFFEC T I VEN ESS O F  

M I T I GAT I ON TECi-fl I Q UES . "  

I NOTE THAT THE COUNC I L ' S  PLAN DOES NOT MENT ION ANYT H I NG ABOUT NO 

ACT ION OR DELAYED ACT ION I N  THE RES I DENT I A L  SECTOR.  

I AM CONCERNED OVER THE L I ST OF SEVEN I TEMS WHI CH THE E I S  IDENT I F I ES 

AS "M I T I  GAT IONS-BY-EXCLUS I ONS" . F I RST- I AM PUZZLED BY THE DESCR I P-

T IVE T I TLE, FOR TH I S  IS NOT REALLY A L I ST I NG OF "M I T I GAT I ONS" AT ALL, 

B UT I NSTEAD A L I ST I NG OF COND I T IONS W H I C H  WOULD ALTOGETHER ELIM I NATE 

?o,. 
PART I C I PAT ION OF ..w OF THE REGI ON ' S  RES I D ENTS . SECOND, I AM NOT 

CLEAR FROM THE READ I NG OF THE E I S ,  BUT I AM ASSUM I NG THAT ONLY ONE 

- 7 -
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OF T HESE COND I T I ONS NEED BE PRESENT I N  A HOME BEFORE BPA W I LL EXCLUDE 

THAT HOME FROM THE BENEFITS OF RES I DENT I AL WEATHER I ZAT I ON . IT SEEMS 

T HAT THE MEAS URES B E I N G  PROPOSED AND DESCRI BED AS " M I T I GAT ION ACT I ONS" 

ARE WHAT DESERVE EMPHAS I S  OVER " M I T I CAT ION-BY-EXCLUS I ON . "  I WOULD 

HOPE THAT I NCLUD I N G  T HESE M I T I GAT ION ACT I ONS WOULD ALLOW FOR I NCREASED 

PART I C I PAT I ON OF THOSE �/HO ARE NOW EXCLUDED UNDER "M I T I GAT I ON-BY-

EXCLUS ION . " 

I N  PART I CULAR, I AM T H I N K I NG OF "M I T I GAT ION-BY-EXCLUS ION" C R I TER I A  

NUMBER 7,  RELAT I N G  TO APARTMENTS .  I T  I S  UNCLEAR TO ME AS TO WHAT 

I NFORMAT ION THERE IS FOR I DENT I FY I N G  POLLUTANT CONCENTRAT ION LEVELS 

IN APARTMENT BU I LD I NGS AS H I GHER THAN S I N GLE-FAM I LY HOMES . I WOULD 

F I RST WANT MORE I NFORMAT ION AS TO WHY T H I S  CONCLUS I ON WAS DRAWN, AND 

THEN MORE ATTENT ION PAID TO WAYS OF PROTECT ING AGA I NST T H I S  H I GHER 

POLLUTANT LEVEL . A BLATANT D I SM I SSAL OF SUCH A LARGE CATEGROY W I T H I N  

T H E  RES I DENT I AL SECTOR I S  S I MPLY NOT ACCEPTABLE . 
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T HE PROBLEMS WITH WEATHE R I Z I N G  THE MULT I -FAM I LY SECTOR ARE ALREADY 

MANY, W I T HOUT THE ADDED D I SADVANTAGE OF I NDOOR A I R  QUAL I TY PROBLEMS . 

I S  I T  NOT TOO PREMATURE TO CONCLUDE THAT THERE ARE NO I DENT I F I ABLE 

M I T I GAT ION MEASURES FOR NEARLY HALF OF THE RES I DENT I AL POPULAT I ON 

OF THE PAC I F I C  NORTHWEST W H I C H  HAPPENS TO DWELL I N  MULT I -FAMI LY 

HOUS ING? CAN WE AFFORD TO ADD A TECHNI CAL PROBLEM TO A LIST OF 

ECONOM I C  AND SOC I AL PROBLEMS ALREADY FAC I N G  THOSE I N  OUR M IDST WHO 

ARE LEAST SERVED BY CONSERVAT I O N  AND WHO NEED T HE ENERGY AND DOLLAR 

SAV I NGS THE VERY MOST? 

BONNEV I LLE WOULD BE HARD-PRESSED TO J UST I FY THE EXCLUS ION OF T H I S  

M U C H  OF T H E  POPULAT I O N  O N  T H I S  BAS I S  ALONE, PART I CULARLY I N  L I GHT 

OF THE COUNC I L ' S  D I RECT I VE FOR EQUALITY OF SERV I CE FOR ALL RES I DENT I AL 

CUSTOMERS . NOR WOULD THE CO UNC I L ' S  CONSERVAT ION TARGETS EVER BE 

REALI ZED W ITHOUT THE I N CLUS ION OF THE MULT I -FAM I LY HOUS I N G  STOCK.  

AS I AM REC I T I N G  THESE COMMENTS,  I QUEST I ON WHETHER ANY OF THEM 

HAVE ANY RELEVANCY G IVEN THE EVENTS OF THE LAST FEW I>IEEKS . 

- 9 -

�o 



--T 
N 
CD 

BPA' S  FORECAST HAS BEEN CRI T I C I ZED, THE CONGRESS I S  ACT IVELY ON 

THE TRA I L  OF BPA 'S REPAYMENT OF THE FEDERAL DEBT ON THE HYDROELECTR I C  

SYSTEM, AND THE OFF I CE O F  MANAGEMENT AND BUDGET HAS CUT $6 0  M I LLION 

FROM BPA ' S  CONSERVAT ION PROGRAMS . I COULD ACCEPT ALL OF THIS AS 

BAD NEWS, I F  tHE WORST NEWS HADN 'T COME TWO DAYS AGO, NAMELY THE 

LACK OF -REG IONWIDE PART I C I PAT ION BY THE MAJOR UT I LI T I ES IN BPA 

CONSERVAT ION PROGRAMS . 

WE MAY S I T  HERE SURMI S I NG THE PROBLEMS OF I NDOOR A I R  QUALITY AS THEY 

AFFECT ONE RES IDENT I AL WEATHER I ZAT ION PROGRAM, BUT THE GUTS OF 

REG I ONAL POWER ACT ARE S P I LLING OVER EVERY UT I L ITY, BUS I NESS, RATE

PAYER AND C I TY IN THE REGION . ONE BPA STAFF PERSON DESCR I BED 

BONNEVI LLE YESTERDAY AS "RECOVER I N G  FROM THE SHOCK OF THE INVESTOR

OWNED UT I LI T I ES NOT PART I C I PAT I N G  UNDER LONG-TERM BPA CONSERVAT I ON 

CONTRACTS . "  SHOCK?: THE UT I LI T I ES HAVE REPEATEDLY IDENT I F I ED 

CONCERNS OVER THOSE CONTRACTS S I NCE LAST MAY, AND THE NEWS OF THE I R  

UNW I LLINGNESS T O  PART I C I PATE UNDER BONNEVI LLE ' S  RULES I S  ANYT H I NG 

BUT A SURP I S E .  

- 1 0  -
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I SUBM I T  THAT THE OVERALL, LONG-TERM CONSEQUENCES OF LOS I N G  A 

COOPERAT IVE REGI ONAL APPROACH TO PLAN N I NG FOR FUTURE ENERGY NEEDS 

THROUGH REG IONWIDE PART I C I PAT ION IN BPA CONSERVAT ION PROGRAMS FAR 

OUTWE I GH ANY CONSEQUENCES FROM PROCEED I N G  WITH  THE I MPLEMENTAT I ON 

OF A RES IDENT I AL WEATHER I ZAT ION PROGRAM WHI CH I NCORPORATES A I R-TO-

A I R  HEAT EXCHANGERS . W I T HOUT THE OPPORTUN ITY TO PLAN TOGETHER TO 

MEET THIS REG ION ' S  ELECTR I C  ENERGY FUTURE, WE MOST SURELY W I LL 

REGRESS TO I NDEPENDENT ACT I ONS W H I C H  W I LL ALLOW FOR THE CONSTRUCT ION 

OF T HERMAL POWER PLANTS AND WITH  THAT, ALL OF DOCUMENTED ENVI RONMENTAL 

DEGRADAT ION THAT GOES W I T H  THE� . THE CUI1ULAT IVE I MPACT OF T H I S  

APPROACH W I LL B E  FAR GREATER THAN .ANY M ISSED OPPORTUN I TY ENV I S I ONED 

BY CONGRESS AND UPHELD BY T HE POWER PLANN I NG COUNC I L  WHEN THE 

REG IONAL ACT BECAME LAW THREE YEARS AGO . 

LET US HOPE THAT BONNEV I LLE W I LL DEVOTE ALL THE T I ME AND RESOURCES 

NECESSARY TO RECONC I LE RELAT IONSH I PS W I T H  THE REG ION ' S  UT I LI T I ES ,  AND 

ALLOW FOR THE BENEF I TS OF THE REGIONAL POWER ACT TO FLOW TO THE 

- 11 -
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REG I ON ' S  BUS I NESSES, RES I D ENTS AND C I T I ES .  L I KE THE CONSERVAT ION 

CONTRACT CHARGE, NEPA CAN READ I LY BE CONSTRUED AS AN OBSTACLE AND 

L I M I TAT ION TO THE ACH I EVEMENT OF CONSERVAT I O N , A  REASON WHY CONSERVA-

T I O N  W I LL NOT BE PURSUED AS ORI G I NALLY I NTENDED UNDER THE REG I ONAL 

ACT . IT NO LONGER BECOMES A QUEST ION OF WHETHER BONNEV I LLE REACHES 

30% OR 85% OR 100% OF THE REG ION ' S  RESIDENTS, WHEN BONNEV I LLE HAS 

ONLY A HAND-FULL OF THE REG I ON WORKING W I TH IT FOR THE ACH I EVEMENT OF 

• 

CONSERVAT ION GOALS . THE RESOLUT ION FOR PROCEED I NG W ITH THE RES I DENT IAL 

WEATHER I ZAT ION PROGRAM I S  CO�lPARAT I VELY SMALL AND I N- HAND . NEGOT l AT-

ING THE LARGER POL I T I CAL AND ECONOM I C  SOLUT IONS TO REG IONAL UN I TY 

ARE WHAT NEED BPA ATTENT ION,  F LEX I B I L I TY AND LEADERSH I P  NOW . 

THANK YOU .  

- 12 -
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Uni t y  Light &. Power 
P . O .  BOX 1 247 
Bur l e y , Idaho 8 3 3 1 8  

R.e : Comments o n  D r a f t  E I S  

Dear S i r s : 

November 2 ,  1 9 8 3  

M y  comme n t s  on t h e  dra f t  of the E I S  wi l l  d e a l  prima r i l y  wi t h  some o f  t h e  
problems w e  f o r e s e e  involved / i n _ the " implementing of.  addi t i on a l  energy sav
ing m e a s u r e s  a t  t h i s  date i I) the Pre s e n t  Program. 

The major concerns t o  d e a l  with a s  we s e e  them are t h e s e ; 

1 .  Produc t ion and S a l e  of power at the l o w e s t  poss i b l e  ra t e .  

2 .  Making t h e  end use consumer aware o f  the advan tages anti r i s ks i n v o l v e d  
i n  the wea ther i z i n g , and spec i f i c a l l y  the t i ghtening ot h i s  res idence . 

3. To determine whe t h e r  or not the add i t i ona l energy -30/0- is econoal i ca l l y  
sound o r  even n e c e s s a r y  a t  t h i s  p o i n t  i n  t ime . 

Product i on of Power 

A f t e r  part i c i p a t ing in the P i l o t Program, the S h o r t  Term Program, t h e  
p r e s e n t  Long Term Prog'ram, a n d  a f t e r  an eva l ua t i on of the E I S ,  w e  are 
convinced t h a t  b o t h  i n su l a t i n g  and house t i gh t en i n g  a r e  v i a b l e  methods 
of conserving e l e c t r i c i t y .  It is a l so clear t h a t  conserv a t i on can be t h e  
l e a s t  e x p e n s i v e  a l t erna t i v e  source of a dd i t iona l power produc t i o n .  I t  
appears t h a t  i t  wou l d  a l so be t h e  c l ea ne s t  method of produ c t ion . I t  i s  
c e r t a i n  t h a t  cons e r v a t ion , a l l  t h ings cons i d e r e d ,  wou l d  h a v e  the l e a s t  
impact on the overa l l el'bv1i tOollHDt!ll,t, of a l l  s o u r c e s  of produc.t i o n .  Al l t h i s  
c a n  o n l y  b e  t r u e  however i f  c o s t s  of hand l ing s u c h  pro2rams a r e  accurate 
and the resu l t s  a r e  pred i c t ab l e ,  b o t h  of wh i c h  seem to be d i f f i cu l t  to 
a c h i eve . The ques t i on t o  be answered a t  t h i s  p o i n t  then i s , i s  a d d i n g  more 
energy s a v i n g  measures t o  the present one s ,  ( i e . )  house t i ghtening mea s u re s ,  
going t o  h e l p  current r a t e s  remain s t a b l e  dur ing a p e r i od o f  power surp l u s ;  
W e  f e e l  t h a t  t h i s  i s  n o t  t h e  t ime t o  i n c r e a s e  t h a t  s u r p l u s  through add i t i on a l  
conserva t i on . 

In the event however t h a t  economic change c r e a t e s  the need f o r  the e x t r a  
74 MYl ' s  of p o w e r  o r  a por t i on thereof , house t i gh t e n i n g  seems t o  be a good 
means of prov i d i ng i t .  That wi l l  b r i n g  us to our seconu conce rn . 

Making t h e  Consumer Aware 

As a u t i l i t y  we were i n v o l ved in the Pi l o t  Pro:;ram. Consequen t l y  we weather
i zed many home s ,  wi thout knowing the t o t a l  impac t  t h a t  the i ns t a l l ed measure s ,  
i n c l u d i ng h o u s e  t i ghtening , might have o n  our consume r .  A t  the t ime w e  were 
schoo l e d  to thought that the a f f e c t s  wou l d  be m i n i ma l .  Of those involved in 
the P i l ot Program we have had no comp l a i n t s  a b o u t  hea l t h p r o b l ems c r e a t ed 
from t i gh t e n i ng t he i r  r e s i dences . Th i s  e v i dence is incon c l u s ive by i t s e l f ,  b u t  
i t  does s h o w  t h a t  the homeowner , w h o  i s  n o w  a w a r e  of some o f  t h e  r i s ks 
i n v o l ved i s  not ove r l y  concerned . Through i n f orma t ion a t t a inab l e  f rom t h e  
u t i l i t y the homeowner can f i nd o u t  h o w  to r e s o l v e  h i s  I A Q  p r o b l ems . I f  p r i n t e u  
i n f o rm a t i on i s  a l so ava i l a b l e  on the s u b j e c t  i t  can be d i s t r i bu t e d . 

S 1  
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Our f e e l ings a f t e r  examining the EIS d r a f t  is t h a t  the add i t ional hea l t h  
r i sks a r e  n o t  t h a t  gre a t . We a l s o  f e e l  that the homeowner being t h e  inde
pendent sort that he i s  w i l l  create the indoor environment that he f e e l s  
he c a n  best l i ve w i t h . I n  other words whether w e  h e l p  h i m  or not he wi l l  
s ti l l  have h i s  house how h e  wants i t ,  w i t h  a wood stove , kerosene heater 
or whateve r .  So why exclude him f rom h e l ping in the conservation e f f or t . 

We feel that there are few deci s i ons l e f t  to be made by the consumer in h i s  
par t i c i p a t ion i n  conserva t i otl. .  Because o f  t h i s  i t  seems c l ear that the 
dec i s ion of l iving with the inherent r i sks involved should defini t e l y  be 
l e f t  only t o  the homeowne r ,  who being inf ormed can feel respons i b l e  for h i s  
own d e c i s i o n .  T h e  ques t i on to r e s o l ve n o w  i s .  H o w  can w e  inform the consumer 
wit ho1.t s t i f l ing the advantages or be l i t t l ing the r i s ks ?  To this we have 
no real answe r .  

The consumer may b e s t  participate in t h e  conserva t i on e f f o r t  i f  h e  f ee l s  
t h a t  h e  i s  con t r i bu t ing to the ove ra l l  s t a b i l i ty o f  t h e  rate h e  pays f o r  
h ! s  e l e c t !'i c i t y .  r�!. s  rr;e':;1S of unde:...·standing h i s  pos i t i on .i. n  t h e  concern 
i s  through the u t i l i t y  representative and the l oc a l  med i a .  Qu i t e  o f ten 
howeve r ,  the,se seem to contradict each othe r .  As an examp l e ,.  Ehe u t i l tt 9  Says 

that we mu s t  conserve t o  s tabi l i ze the rates . The media i n  turn says that 
conservation is what is driving the ratgs up . \Ie feel that we are doing our 
part f rom the u t i l i ty s t andpoin t .  The IDfcUm dwells on th.e fact tMt conservat
ion cos t s  everyone right now but f a i l s  to recognize the f a c t  that it a l s o  
may b e  t h e  means of keeping e l e c t r i c i t y  f l owing in f u ture t imes . I t  seems 
that u t i l i t i e s , espec i a l l y  sma l l  ones wi l l  have a big problem d i seminating 
the whole s t ory to the pub l i c .  This i s  where BPA may be able make ma j o r  
con t r i b u t i ons . Before approaching t h i s  problem however w e  mus t  address 
a t h i rd one . 

To d e t e rmine whe ther the add i t i ona l enrgy aavin.g s .  created t}y house 
tightening -30'7_ i s  economica l l y  sound or even necessary a t  t h i s  

p o i n t  in the program. 

We have p a r t i c i pated now f or some t ime in the conservation e f f or t .  We s t i l l  
f e e l  somewhat compe l led to lower power production c o s t s  through proper l y  
timed conservation of o u r  present sources o f  e l e c t r i c i t y .  W e  a l s o  f e e l  
compe l l ed because of t h e  BPA being mandated to produce power through 
conservat ion . Both of these e f f o r t s  should be aimed at gaining the mos t  
f o r:  t !:l e  produc t i on d o l l a r  spent . 

In any case , the point to be made is thi s . We are required to conserve in 
time of exces s .  If we control the t iming of the i n t roduc t i on of house 
tightening measures into the present program, it wi l l  prevent adding to 
surp l uses and the problem of se l l ing those same surp l u s es . I f  we cannot 
trol such t iming, then the u l timate d e C i s ion , a s  to house t i ghtening , 
should l i e  comp l e t e l y  w i t h  an informed ind ividual homeowner .  

S i nc e r e l y  ':Y" ;J '/Pr" X, cA .  (�� e r./-ff� 
Mer l i n  L. Wi l s on 
Conservation Il 

.... 

c i a l i� 
2fJO�� 
Manager 
Un i t y  Light & Power 
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November 7 ,  1 9 8 3  

Anthony R .  Morrell 
Environmental Manager 
Bonneville Power Administration 
P . O .  Box 3 6 2 l-SJ 
portland, Oregon 9 7 2 0 8  

Dear Dr . Morrel l :  

Re: Draft Environmental Impact Statement : The Expanded Residential 
Weathe r i zation Program 

Thank you for sending a copy of the Draft Environmental Impact State
ment of the Expanded Residential Weatherization Program. I am a re
search architect and di rector o f  building research for Theodor D .  
Sterling Limited , a Vancouver based firm . I am a profess ional member 
of the Canadian General Standards Board Committee on Test Measures 
for Air Quality in Buildings and am also a consulting member o f  the 
American Society of Heating, Refr igeration and Air Conditioning En
gineers Special Projects Committee reviewing Standard 6 2 - 1 9 8 1  "Ven
tilation for Acceptable Indoor Air Qual ity " . Since 1 9 7 7  I have been 
involved in various studies including those conducted by the Lawrence 
Berkeley Laboratory monitoring the ef fects of indoor air quality upon 
occupant comfort in homes and o f f ice buildings in California and more 
recently similar studies of health and comfort of building occupants 
conducted by Theodor D. Sterling Limited in New York City and Vancou
ver, British Columbia . 

I have severe reservations regarding the Expanded Residential Wea
therization Program proposed by the Bonneville Power Administration 
(BPA ) . After reviewing the three alternatives as described I see no 

evidence to support any but the No Action Alternative and there-
fore recommend that no action be taken . I t  i s  my understanding that 
the present BPA Weatherization Program excludes certain types of re
s i dences from receiving air infil tration reducing ( t ightening) mea
sures due to the results of an Environmental Impact Assessment , which 
indicated that as a result of proposed tightening measures indoor air 
pollutant concentrations would r i s e ,  increasing the risk of adverse 
health effects to occupants to some weatherized res idences . Con
Sidering that the original concern was with risks of adverse health 
effects associated with elevated indoor levels of pollutants i� would 

[IDS ITHEODOR D STERLING LIMITED 

. • .  / 2  

S U ITE 7 0 .  1 507 W 1 2th AVENUE. VANCOUVER. B. C .  CANADA V 6 J  2 E 2  (604) 733· 2 701 
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seem to be incumbent on the BPA to seek the advice of the health com
munity in this matter . However, upon reviewing Appendix 5 " List of 
Preparers " of the Draft Environmental Impact Statement of the Ex
panded Residential Weatherization Program, I see no medical exper
tise , epidemiologists , or physiologists listed . Furthe r ,  apparently 
no public health agencies were involved or even consulted prior to 
preparation of the draft document . 

It would be in the best interests of the Pacific Northwest community 
for BPA to undertake yet another environmental impact statement , this 
time seeking the advice of the health community . 

In addition to inadequately addressing potential health e f fect s ,  the 
Draft Environmental Impact Statement also contains certain as sumptions 
which may have been nothing more than conj ecture at best and wishful 

3 I thinking at worst . Two examples of concern include: 

1 .  I n  general , houses will not be a s  tight a s  predicted after 
weatheri zation , and 

2 . People who have mechanical ventilation systems ( ie .  exhaust fans) 
use them when using a gas applianc e .  

T o  my knowledge there is little o r  n o  data available t o  support either 
of these very important assumptions .  

The justification for increasing health risks to a large proportion 
of the Pacific Northwe st population appears to be primarily economic . 
There is some strength to this argument particularly in l ight of pre
dicted future shortages of energy . However ,  a decision to increase 
health risks must have f irm basis in scientific and technical data . 
The Draft Environmental Impact Statement does not provide this basis . 
The action proposed has potentially far reaching consequences to pub
lic health and well being in the Northwe s t .  I sugge st that the Pac i 
f i c  Northwest community i s  not well served b y  the Draft Environmental 
Impact Statement of the Expanded Residential weatherization Program . 
Thu s ,  no action should be taken. 

Sincerely , 

�� / � �� 
Elia M. Sterling 
Director o f  Building Research 

EMS/ddp 

cc : W . F .  Sandusky 

\ 

-

GENE M. ERBSTOESSER manu!aclurerJ Rl!f'l!Jl!niaiivtz 
3218 - 17TH AVE. SO. SEATTLE, WASH. 9S 1 44 

7 Nov 1 9 8 )  

:':r . Anthony R .  ;':orr e l l ,  Envi ronmental I :gr . 
�onnevi lle Power Admini stration 
PO Box )621 -SJ 
Portland, Or . 97208 

Dear i\jr . lY:orrell , 

TELEPHONE EAST 2.8786 

Both �rank Brown and Rusty Alton of the BPA have informed me 
that you are the person to whom I should wri te requesting a 
one week extension of the November 14th deadline for receiving 
public comments on the draft FIS for the Expanded Residential 
Weatherization Program . Consider this a formal request for 
such an extensi o n .  

Erbsto e s ser Sales Co . will b e  submi tting a somewhat detailed 
statement requesting that mechanical fil tration, and speci f i 
c a l l y ,  Rush-Hampton Indoor Air-Treatment System s ,  be given a 
lot more thorough consideration as a mitigation-by-action 
alternative to air-to-air heat-exchangers . Sec tion 2 . 1 7 
of the :';IS virtually wri tes off anything except heat-exchangers 
as a mi tigation-by-action solution . This is unfair . The public , 
the BPA , and local utili ti e s  all need to be aware that co st
effective alternatives are avai labl e .  Vli th ) 0 0 , 000 o r s o  P"" 
"iklHx�ZHocx«atI" residences being possible candidates for re
c eiving some sort o f air treatment devic e s ,  no one' involved can 
afford to di smi s s  a whole industrr (mechanical filter fans for 
treatment of indoor air pollution) with such short shrift as 
do e s  section 2 . 1 7 o f the EI S .  

The technical and legal people at Rush-Hampton Industri e s  also 
wi l l  be generating a rather detailed statement to be included 
in the final E1 S ,  and again due to the late date at whi ch we 
entered the pro c e s s , will also need a one-week extension . Their 
statement will be separate from mine , but both myself and our 
factory need and hereby request the one-week extension. 

Please call me  i f this presents a problem . 

SinCerelY� � 
J�Erbsto esser 

II 
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A1'XCHANGE 
November 9 ,  1 9 8 3  

Mr . Anthony R .  Morre l l  
Environmental Manager 
Bonneville Power Administration 
P . O .  Box 3 6 2 l -SF 
Portland , OR 9 7 2 0 8  

Dear Mr .  Morrel l :  

Thank you for the opportunity to review the draft environmental 
impact statement for the BPA Expanded Residential Weather ization 
Program . We view the E . I . S .  as a significant contribution toward 
recognition of the adverse affects of indoor air pollution that 
has existed since man started his first fire in a cave , and we 
are pleased to offer a few comments for your consideration 
as follows : 

1 .  Energy conservation efforts and energy efficient hous
ing designs implemented after 1 9 7 3 ,  reduced air infil
tration rates from the order of one or more air changes 
per hour to one half or less as the most cost effective 
means to reduce the twenty five to fifty percent of 
total energy con sumed to heat or cool a home . Had the 
adverse health effects of such action been documented 
in 1 9 7 3 , it is reasonable to believe that responsible 
agencies and home suppliers would have looked for a 
means to maintain ventilation rates but at reduced 
energy costs , rather than to simply reduce ventilation 
in order to save energy. The E . I . S .  and proposed 
weather ization program indirectly val idate the policy 
of reduced ventilation in that mitigation by action 
provides an amount of energy efficient ventilation only 
equal to that lost by any one or all of the seven con
servation measures in those homes a lready believed to 
have inadequate ventilation. It 1S our recommendat1on 
that all such home s should be offered mitigation by 
action with a minimum amount of at least . 7  air changes 
per hour (energy cost of . 1 8 air changes per hour) so 
that revised E .  1 .  S. calculations could show an improved 
environment for a l l  existing and proposed actions , 
rather than a degraded environment . 

AIRXCHANGE, INC. 30 POND PARK ROAD HINGHAM, MA 02043 (6 71) 149-8440 
HEA T RECOVERY ANO VENT/LA T/ON PROOUCTS 

-
Mr .  Anthony R. Morrell 
Page two 
November 9 ,  1 9 8 3  

2 

4 

Al though not submitted as scientific evidence , the two 
enclosed testimonials to one air change per hour ( a t  
a n  energy cost of . 2 5  ACH) speak most eloquently to 
this point and indicate the type of goodwi l l  that could 
further accrue to your program .  

2 .  Although the E . I . S .  documents cancer incidents from 
specific concentrations of three pollutants , and cites 
symptoms from other pollutants , we do not believe that 
it , adequately addresses the overall environmental impact 
that reduced ventilation has on both health and comfort. 
For example, the E . I . S .  estimates cancer incidents for 
formaldehyde , but makes no reference to the effect of 
formaldehyde on the central nervous system, circulatory 
system, respiratory system or eye irritation, a l l  of 

I WhiCh are well documented . A l so not inc luded are ex
cessive indoor moisture leve ls that can result in 3 structural damage and fungal growth with attendant health 
problems and increased indoor airborne infection result
ing from decreased ventilation. We believe that the in
clusion of clinical data within the E . I . S .  showing a wide 
range of chemical sensitivity among the gener al population 
would further dictate against reduced ventilation wi thout 
mitigation by action . 

3 .  The E . I . S .  lists a median installed cost o f  $ 6 5 0  for air
to-air heat exchangers . We believe that this figure should 
be closer to $ 5 5 0  in l ight of the current recommended list 
price of $450 for 7 0  to 200 CFM ducted un its . Window or 
wall mounting of units as wel l  as volume production in a 
growing and competetive market should result in further 
substantial reductions of equipment and installation cost s .  

In summary, we believe that any weatherization program and E . l . S .  in 
support of such a program, should attempt to wring the maximum pub
lic bene fit from each dollar spent. Dr . Jonathan Mi l le r ,  the noted 
author and scientis t ,  observed that the doubling of human life span 
in the past two centuries is almost solely attributable to improved 
nutrition, drainage and ventilation. We bel ieve the conflicting 
interests of health, energy and comfort can best be reconciled by 
provision of energy efficient ventilation over which the occupant 
can exercise control to meet hi s particular health and comfort needs .  
Our sincere belief i n  this premise i s  our corporate reason for being . 

Thank you again for this opportunity to comment . 

Sincerely, 
AIRXCHANGE , INC. 

oin�(�� 
President 

a4 
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MEMORANDUM March 2 ,  1 9 8 3  

T O :  B i l l  Butterworth 

FROM: Ed Steele 

S UBJECT : Installation - Thomas E ldridge mobile home -
O l a ,  Arkansas , February 2 6 ,  19 8 3  

This home i s  a sinqle wide 3 bedroom 14 x 7 6 ,  approximately one 
year old. Stains are evident around the perimeter from roof 
condensation , and the windows have condensation on them every 
day . The owners use the stove exhaust fan whenever cooking and 
open windows for ventilat ion when weather permits . The dryer is 
exhausted outside the skirt . There are s i x  adult occupants , two 
of them smokers . Mr . Eldridge has had heart by-pass surgery and 
experiences breathing d i f ficult i e s .  His 2 4  year old daughter 
has al lergies causing constant eye and nose i rritation . 

The inside relative humidity at 1 0 : 1 5 am was 6 9 %  -outside rela
tive humidity 4 4 % . 

Our unit was installed in the master bedroom walk-in c loset 
fol lowing Airxchange retrofit installation instructions . All 
windows were closed at 2 : 3 0 pm to stab i l i z e  indoor conditions . 
Our unit was turned on at 3 : 3 0 pm . The re lative humidity at 
this t ime was 5 7 % .  The following dat a was taken : 

3 :  4 5p 4 : 0 5p 4 : 30p 

O . S .  Air ( at intake) 50 49 4 8  

I . S .  Air ( at uni t )  7 2  7 1  7 0  

S upply Air ( at Grille)  6 6  6 7  6 7  

Dry Bulb Kitchen 7 2  7 4  7 3  

wet Bulb 6 2  6 0  5 8  

R. H .  5 7 % 4 4 %  4 0 %  

Not e :  The increase o f  dry bulb temperature a t  4 : 0 5 p was caused 
by increased people in the k i tchen and a pot of coffee made . 

When we left the job , Mr. E ldridge was pleased with the inst a l lation. 
He commented on how quiet the un it was when operating and the fact 
that there were no drafts caused by the uni t .  

2 / 2 7 / 8 3  - Called Mr . Eldridge a t  9 : 30 am. He ran our unit on low 
speed overnigh t .  He reported n o  moist ure f o r  the first time on 
the windows . Wet area on cei l inq over sink was drying up . He 
also reported the family felt a very noticeable change in the a i r .  
His daughter had best night s leep in a long t ime . Her eye and nose 
i rritation was clea ring up . He was very pleased . 

- R E C E I V E D  
MAR 1 3 1983 
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MEMORANDUM May 1 0 ,  1 9 8 3  

TO: 

FROM : 

SUBJECT: 

C .  W .  Butterworth 

B i l l  Steele 

Installation o f Airxchanger unit in a mobile 
home in Juneau ,  Alaska 

The enclosed pictures depict the severe moisture problem in 
the mobile home prior to the installation of an Airxchanger 
un i t ;  you can see the ceiling stains which were general 
wherever the ceil ing met an outside wa l l .  Additionally, 
the heavy accumulation of condensate on the inside of the 
windows is evident ; this moisture has dripped down onto the 
interior s i l l  and delamination has starte d .  

May 3rd : The weather that morning was : estimated 4 0 0  ft 
overc a s t ,  steady �ight rain , temperature ( at 10 a . m . ) 450F, 
wet bulb temp . 4 4  F ,  relative humidity 9 4 % .  Indoor condi
tigns at the Same time were : temperature 6 90F, wet bulb 
60 F, relative humidity 5 9 % .  

The ins tal lation o f  the exchanger was completed a t  3 : 1 5 p . m .  
( four hours installation time) . The Airxchange unit was 

turned on at 3 : 15 at which time (prior to turning it on) 
the temperature in the house was 6 80F and the relative 
humidity was 5 8 % .  

May 4 :  The fol lowing conditions existed a t  1 0 : 15 a . m .  the 
next day after 19 hours of operation of the Airxchange un i t .  

INDOORS 

OUTDOORS 

Dry Bulb 700F 
Wet Bulb 570F 
Relative Humidity 4 4 %  

Outside Inlet Temp 
Outside Dry Bulb 
Outside Wet Bulb 
Relative Humidity 

45°F 
44°F 
4 1°F 
7 8 %  

Register A i r  Temp 
Temp at Exhaust Gri l l  

6 40F 
6 70F 

Most of the condensation had cleared up and continued to improve . 
The increased comfort level in the house was very eviden t .  The 
dealer and his customer were del ighted with the resul ts . 

At lunch with the dealer he indicated he wanted Airxchange units 
built into all of their mobile homes in the future . He ordered 
an Airxchange unit for his own conventional house and another 
to be installed in a mobile home they are about to orde r .  

WAS : ms 

Enclosures 

_ I  
--------------------------_____________ a4 

A1'XCHANGE Full text of  letter received from user in 
Juneau , Alaska 

July 1 8 ,  1 9 8 3  

Mr .  Wi ll iam A .  Steele 
Airxchange , Inc . 
Air Park East * 2 2 0  
1 5 5 1  West 1 3 t h  Street 
Upland , CA 9 1 7 8 6  

Dear Bill : 

It ' s  been three months since you and Pioneer Sales installed 
our Ai rxchange uni t .  I t  has greatly altered our l i fe-style 
in terms of comfort. You saw first hand what Juneau weather 
was a l l  about. We are finally comfortable in our new home 
since the humidity is controlled. The unit has worked very 
good even at temperatures as high as 6 5 0 .  We also have the 
added bene fit of fresh air 2 4  hours a day . You might say 
we enjoy the great outdoors indoors because of the Airxchanger .  
I think the bene fit of  the fresh air alone would make the unit 
worthwhile since S . E .  Alaskans spend so much time ins ide 
their home due to weather . The unit removes cooking odors 
and any other impurities . I use the word impurity because my 
wife no longer wakes up with red eyes and swollen sinuse s .  

My wi fe and I feel you have a n  excellent product for our 
part of the country and would recommend it to anyone whether 
they own a mobile home or conventional housing . In this 
cl imat e ,  your product will probably add to the life of a 
mobile home and s low down or stop much of the deteriorat ion 
caused by the moisture. 

If there i s  anything I can do to help your sales effort, 
please let me know. 

Sincerely, 

Edward M .  Macri 

AIRXCHANGE, INC. 3(}PONDPARK ROAD HINGHAM, MA 02043 (617) 749-8440 
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u.s. OEPARTMENT OF ENERGY - BONNEVILLE POWER ADMINISTRATION 

CONFERENCE AND TE LEPHONE CALL REPORT Date November 1 ,  1 983 

TO: 

FROM: 

Rusty Alton - 5J 

Ru"th Hiraki - ALP 

CC: IJg J .  Cade - ALP 
IJg F .  Brown - OS 

Include all telephone calls and conferences of importance bearing upon policies, ] 
customer or public relations, but excluding those purely technical in nature. 

o o 
o o o 

OUTSIDE CALLER OR CONFEREE 

Jude Cleairmont 
1 3314 - 74th Avenue E .  
Puyallup, WA 98373 
206/535-4089 
(Cus tomer of Tacoma 
City Light) 

RE: Response to 
Weatherization ErS 
Newspaper Advertisement 

SUMMARY OF DISCUSSION 

Ms. Cleairmont had her home weatherized under BPA's weatheriza
tion program. She now finds that the home is so t ightly sealed 
that it is causing serious complications to her existing medi
cal conditions , such as severe headaches and respiratory prob
lems. She finds that she has to sleep at neighbors I homes 
several times a week, mildew collects rapidly on the walls, 
odors linger, and her house plants have died. 

She has communicated her problem to Tacoma City Light and is 
working with employees of Tacoma City Light . She stressed that 
these employees have been extremely courteous and helpful and 
have admitted that the home has an indoor air quality problem. 
"Roof Vents" and air-to-air exchangers have since then been 
installed. However, the problem is still not solved . She also 
feels that these features will hurt the marketability of her 
home . 

Ms. Cleairmont conveyed several point s :  

1 .  She feels that the contractor (or any contractor) cannot 
accurately assess the existing air-tightness of any home , and 
what is needed . 

2. No one thought to ask if there were any med ical/respiratory 
problems before weatherization efforts began. 

3. The contractor was basically incompetent. For example, 
they blew insulation into her bathroom fan; "fixed" the problem 
and now the fan makes a tremendous amount of noise. The con
tractor subcontracted the ceiling insulation to another con
tractor who is now out of business ; now the quality of the 
insulation is in doubt. 

4. Now that her home is too air tight , the mitigation efforts 
cause drafts, loss of heat, and affect the future marketability 
of her home . 

5. She is concerned about senior citizens who may have their 
home weatherized , and have similar problems. They may be 
unaware of the hazardous health affects, or may be afraid to 
complain. 

6. She will not let the problem rest and feels that BPA is 

accountable for setting the standards and setting up the 
mechanism for home weatherization programs . 

• 

BPA 15 REV. NOV 

Headquarters OIIice: 216 Broadway East, Seattle, WA 98102 

(206) 322-7110
· 

or toU free 1-800-732-9339 

AMERICAN :I: LUNG ASSOCIATION I. of Washington 

November 1 1 ,  1 9 8 3  

CONTACT : Ja ne t  Chalup n i k ,  D i re c t o r  o f  
Ame r i c a n  Lung A s s o c i a t i on o f  
1 5 1 5  Dexter Ave . N . , 3 r d  F l . 
Sea t t l e ,  WA 9 8 1 0 9  

Envi ronmental He a l t h  Prog rams 
Washi ngton 

COMMENTS ON THE BPA DE I S  ON EXPANDED WEATHE R I ZAT ION AND 
I NDOOR QIR QUAL I TY 

The American Lung As s o c i a t ion o f  Wa s h i n g t o n  recogn i z e s  t ha t  
indoor air p o l l u t i o n  c a n  be a s e r i o u s  p r o b l e m  whic h c a n  impact p e r so ns  
w i th lung d i s e a s e . We a ls o  recogn i z e  that wea the r i z a t i o n  m e a s u r e s  
i nv o l v i n g  t i g h t e n i n g  o f  r e s i dences can r e s t r i c t  a i r  f l o w  t o  the 
e x t e n t  that vent i a l t i o n  is inadequa te to d i s p e r s e  p o l l ut ant s  a r i s i ng 
from the i n d o o r  e nvi ronme nt . There fo r e ,  we recornme�d a c a u t i ou s , 
c a s e-by <ase approach to t i ght e ning  home s . 

The DE I S  i n d i c a t e s  tha t current i n c l u s ion c r i te r i a  r e s t r i c t  the 
program to 3 0 %  of the po tent ial re s i de n c e s  tha t m i g h t  be e l i g i b l e  
to par t i c ipate . We r e g a r d  t h i s  a s  an o v e r l y  r e s t r i c t i v e  po l i cy . The 
real p r o b l em to be addre s s e d  is ven t i l a t i o n , rather than a s in g l e  
feature such a s  t h e  pre s enc e  o f  a wood s tove . However , we do not suppo r t  
expan s i o n  o f  the program t o  a l l  r e s i de nce s , regar d l e s s  o f  po tent i a l  
indoor a i r  qua l i ty problem s . A mOre app r o p r i a t e  a c t i o n  wou l d  be to 
d e v e l op an i n c l u s i on/exc l u s i o n  c r i te r i a  b a s e d  o n vent i l a t io n rates and 
ac tual concen t r a t io ns  o f  indoor p o l l ut ant s . We reco gn i ze that thi s wi l l  
requ i re further s tudy . In the i n t e r i m ,  the p rogram coul d p re ha ps  
be expanded by emp l o y i n g  m i t i g a t io n - by - a c t i o n  m e a s u re s  and r e t a i n ing 
the exc lus i o n s  f o r  mobi l e  homes and homes w i t h  unv e n t e d  combus t i o n  
app l i ance s .  

Thank you for the opportun it y to comme n t . 

Supported by Christmas SeaLs®, Gifts and Bequests . . .  "It's a Matter of Life and Breath." 

a • 
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MUNICIPAL UTILITIES 

EUGENE WATER & ELECTRiC BOARD 
500 EAST 4TH AVE. P.O BOX 10148 EUGENE. OREGON 97440 - 5b3-484-2411 

ENE.RC.:;'o,( C�:�,� 't\ r '  '.� l ��Y�" ,�� r . '1 r .. � ',"", 1r.'. � .. �, 0: ;  .':J 

HUL T PLAZA ANNEX - 399 EAST 10TH - EUGENE. OREGON 97401 - 503-484-1125 

November 1 1 ,  1983 

Mr. Anthony R. Morrel l  
Environmental Manager 
Bonnevi lle Power Administration 
P. O. Box 362l-SJ 
Portland, OR 97208 

Dear Mr. Morrell : 

Enclosed are comments , prepared by EWES staff, on BPA' 5 
Draft Environmental Impact Statement.  

In reviewing the draft EIS, EWES has identified a number of 
assumptions and assessments that significantly impact the 
findings presented. The comments which fo llow address these 
concerns and identify areas where clarity is needed to avoid 
misinterpretation of the potential health effects . 

We appreci ate the opportunity to comment on the draft EIS.  
We hope that these comments wi ll be found useful to BPA 
staff as they prepare the final EIS.  

Sincerely, 

�v_ rl(/":""\"",", 
Mathew W. Northway, P. E .  
Assistant Conservation Manl.ger 

sdk 

Enclosure 

-
CO�"'ISSIONERS 
JOHN A TIFFANY. Pres 
CAMILLA P PRATT V,ce-P.e. 
JACK J CRAIG 

SARAH HENDRICKSON 

DENNIS L SOLIN 

KEITH PARKS. Gen Mg. 

EUGENE WATER & ELECTRIC BOARD 

COMMEIITS ON TIlE 
DRAFr ENVIRONMENTAL IMPACT STATEMEIIT 

EXPANDED RESIDEIITIAL WEATIlERI ZATION PROGRAM 

General Commen ts 

Conservation is the most economical investment that the Bonneville Power 

Administration can make to meet the region ' s  future resource needs. By 

purchasing this conservation resource, BPA is helping to ensure the 

availability and cost stability of electricity in the region. 

It has been implied that weatherization can adversely affect the indoor 

air quality of homes in the Region. It is vitally important for 

Bonnevi lle to recognize that weatherization is not the source of indoor 

air pollutants. The sources of potential air pol lutants (when they exist 

in a home) are present prior to home weatherization. Fortunate ly, these 

sources can be identified and, in most cases, the level of concentrations 

can be detected with simple, inexpensive tests. 

EWEB feels that a regional program should
· 

be implemented which provides 

consumers with information about the sources of potential pol lution and 

the measures which can be taken to minimize any effects.  By doing this , 

Bonneville can acquire the most cost-effective energy resource which is 

avai lable to the region. If Bonneville does not move to acquire al l of 

this avai lable resource, the region wi l l  be forced to look at alternative 

generation sources which have higher generation costs and greater 

environmental risks. 

Specific Comments 

Typical Residence : 

The typical home is defined as having; "a wood stove, a gas stove, a 
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portable space heater, one person who smokes ,  urea-formaldehyde foam 

insulation, well-water, and is built slab-on-grade or with a basement , 

or with" an unventilated crawl space." Therefore, the typical home is 

assumed to have all of the items BPA has identified as possible sources 

of air pollutants.  This assumption is used to estimate the pollutant 

concentrations for each residence type . As the EIS admits , this assumption 

does not represent the most l ikely condition which would be found in the 

northwest I S  housing stOCK. Because of this exaggerated assessment , 

pol lutant concentrations are admittedly overestimated.  

Critical decisions wi l l  be made based upon the information presented in 

the final EIS.  Unfortunate ly, the EIS does not adequately emphasize the 

degree of overestimation resulting from the assumptions used in the study ... 

EWEB feels that it is important to clearly state in the final EIS the 

overestimation resulting from the typica l house assumption to avoid 

misinterpretation of the informat ion. 

Determination of Regional Health Effects: 
I 

The determination of regional health effects is not clearly described. 

Although it is stated that adjustments have been made to account for the 

probability of various pol lutant sources occurring in combination, the EIS 

does not clearly state how the pollutant concentrations used to determine 

regional health effects di ffer from the concentration occurring in the 

"typical residence . "  

Also , the tenn "typical" i s  used i n  Appendix I t o  describe the "typical" 

pol lutant value for the region. Thi s appears to describe a di fferent value 

than is used in describing the "typical res idence . "  This adds to the 

" 
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uncertainty about which concentration levels are being used to calculate 

regional health effects. 

Dose- Response Function: 

BPA has assumed a l inear relationship between health risks and pol lutant 

concentrations. In addition, there are asswned to be no concentration 

thresholds for pol lutant s.  Littl e information exists regarding the 

negative health effects due to low level pol lutant concentration exposures 

or whether concentration thresholds exist . This results in considerable 

uncertainty regarding the heal th effects presented in the draft EIS.  

Program Costs and Energy Savings : 

BPA states in the EIS that all alternatives examined would result in 

resource acquisition costs of 35 mills/kWh or less.  The EIS does not 

clearly describe the calculat ion of energy savings for the options described 

or the cost-effectiveness calculations used to determine the costs . EWEB 

questions the additional costs cited for the expanded program. The 

$793 . 6  million estimated additional cost is an increase of 145 percent over 

the present program cost . EWEB ' s  own expanded weatheriz.ation program is 

only 70 percent greater than the costs presently covered by BPA. The 

Appendices which describe energy savings and costs calculations should be 

revised so that the estimation of cost-effectiveness can be clearly followed. 

Al ternati ve Resource Impact Asses sment: 

The decision to provide an expanded program wi l l  ultimately be based upon 

the impacts resulting from house tightening as they compare to the impacts 

resul ting from alternative resource acquisi tion. The draft EIS does not 

provide adequate information for such a comparison. Without this comparison, 
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the benefits and risks cannot be clearly evaluated. BPA should make an 

attempt in the final EIS to adequately address the impacts resulting from 

central generation facilities which wi l l  be needed if all  conservation 

resource opportunities are not acquired by a restricted program. 

Recommendation 

EWES proposes that BPA JOOve ahead with acquiring all cost-effective 

conservation resources available from weatherization. The program EWES is 

proposing encompasses the following major features: 

1 )  Addresses all of the concerns identified by the EIS. 

2)  Provides Oregon utilities with a program which is consistent 

with state mandated program requirements . 

3) Matches the requirements for the Federal Residential Conservation 

Service Program and the EIS adopted for that program. 

4) Offers a complete program which does not deny customers access 

to cost-effective weatherization. 

5) Is consistent with EWEst s existing weatherization program. 

Under this program, homes would be classified into four types . 

Type I homes would include residences and apartments where no 

possible pollutant sources (as identified by BPA) are found 

to be present. These homes would be eligible for all  weather-

ization measures at the owner ' s  choice. The occupants would 

also receive information on the possible impacts on indoor 

air quality resulting from weatherization. This is the 

present program offered by Bonneville.  

Type 2 homes would include residences and apartment where 

-
- 5 -

possible pol lutant sources as identified by BPA are found . 

These possible sources include: 

1) Urea-formaldehyde foam insulation 

2) Slab floor, basement , or unvent ilated crawl space 

3) Mobile homes 

These homes would receive information regarding possible impacts 

on indoor air quality from weatherization, the opportunity to 

request monitoring to determine if pol lutants exist , and the 

opportunities to install all weatherization measures financed 

by BPA. Mitigation by air-to-air heat exchangers or exhaust 

fans would be provided if monitoring of the home indicates the 

need to mitigate. A signed consent form would be required to 

receive reimbursement for house tightening and mitigation, if 

instal l ed .  Under this program, BPA would pay the costs for 

monitoring and mitigation. 

Type 3 homes woul d  include residences and apartments where the 

possible pollutant sources as identified by BPA are related to 

occupant l ifestyle. These possible sources ! .... ould include 

smoking, wood stoves, firepl aces , portable space heaters , 

chemical cleaners and other household products. Since these 

possible sources are highly dependent upon the occupants , the 

customer would be provided with information regarding possible 

impacts on indoor air quality from weatheri zation. All 

weatherizat ion measures would be offered the customer. A signed 

consent form would be required to receive reimbursement for house 

tightening. 
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Type 4 homes would include those homes where a permanent unvented 

combus tion appl iance is present . These homes would receive 

information about possible impacts on indoor air quality from 

weatherization. All conservation measures would be offered 

along with appropriate vent ilation. 

EWEB recommends that indoor air quality information used in the weatheriz.ation 

program address all of the concerns relating to house-tightening measures . 

Information on both structural and occupant po l lutant sources would provide 

the greatest progranunatic benefit.  Information regarding occupant-

dependent pol lution sources should address recommended use patterns and 

maintenance strategies which would minimize any possible risks. 

Within EWE S ' s  proposed program, apartments and rental units would require 

a signed consent form from both the landlord and the renter at the time of 

weatherization. Infonnation regarding instal led weatherization measures 

and indoor air qual ity would be made available by the utility to subsequent 

tenants upon request .  

I n  the case o f  owner-occupied homes,  the utility would provide information 

regarding a particular residence to any potential buyer .  But as with any 

real estate purchase, the buyer assumes any potential risks . BPA would 

not assume respons ibility for providing monitoring or mitigation to a 

subsequent buyer of a weatherized residence . 

By adopting this categori zation approach, BPA can provide a program which 

addresses the concerns of the E I S ,  o ffers consistency with state and federal 

program requirements, does not deny customers access to a complete program, 

and guarantees the purchase of a cost- effective resource. 

17 
- 7 -

EWEB bel ieves that the program which it has proposed in these comments is 

a most reasonable appro ach, given the information presented in the draft 

EIS.  I f ,  in its sUbsequent analysis , Bonneville detennines that a more 

cautious approach is warranted , EWEB strongly suggests that the final EIS 

clearly justify a more restrictive path by including specific evidence 

regarding the impacts on indoor air quality resulting from weatheri zation. 

17 
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PUGET POWER 

Mr. Anthony R.  Morrell 
Environmental Manager 
Bonneville Power Administration 
P. O.  Box 3621-SJ 
Portland, Oregon 97208 

November 10 , 1983 

Subj ect : Comments on Draft Environmental Impact Statement 

Dear Mr. Morrell: 

GENERAL COMMENTS 

As a result of concerns regarding the impact of house tightening on 
indoor air quality and public health, BPA has undertaken a huge effort 
to study the potential risks and to use the knowledge gained to make 
informed decisions regarding its conservation programs . When BPA 
began looking into the issue in early 1981,  the concerns were based 
on evidence that indoor pollutants have caused discomfort and minor 
health ailments in a significant number of people.  There was a grow-
ing concern among some that even more serious health effects may result 
from indoor pollution ; however ) there was no firm evidence, only a few 
studies that show health problems among miners and industrial workers 
exposed to pollutant levels that were several orders of magni tude 
higher than typical indoor levels.  For indoor environments the risks 
are so small that the "noise!! in the data drowns out any evidence that 
may exist. Therefore , it requires the development of a model to sim-
ulate the effects , a model that has been severly criticized on technical 
grounds . We do not intend to get into a technical debate over the mode l ,  
except to make it clear that there i s ,  i n  fac t ,  a great deal o f  controversy 
over the reliability of a model that extrapolates data to the extent that 
this one does . The EIS itself points out these weaknesses. What else 
can you reasonably do when the risks you are trying to measure are inrrneas
urable? Modeling may be the only possible way to get at these risks. In 
fact , we may never be able to measure them with any reasonable degree of 
confidence . 

The results of Battelle ' s  modeling ef fort indicate that under worst-case 
conditions there might be some serious health effects that result from 
indoor air pollution. While these risks are very small, they can be 
theoretically derived through the use of the model . Furthermore , when 
the model is used to estimate the risks due to house tightening , it is 
shown that even under worst-case conditions the risks are much smaller yet , 
by an order of magnitude or more .  

Puget 50Jnd �r & Light Company Puget �r BUilding Bellevue, %shlngton 90C();') (�) 454 6363 
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Page Two 
Mr. Anthony R. Morrell 
November la, 1983 

Puget P ower does not take issue with the statement that indoor air 
quality may sometimes be a p roblem that causes dis comfort or possibly 
even serious diseases. The EIS shows that under worst-case conditions 
it is a theoretical possibility. We feel that it is a problem that 
should be addressed; however ,  the issues must be kept in perspective. 
This is especially imp ortant when dealing with the effects of house 
tightening on iq.door air quality and on the related health effects . 
It is also important to emphasize that the prob lems are not due to 
weatherization per sel but to the original pollutant source. 

As we all make decisions that affect conservation programs based on the 
worst-case risks given in the ErS , it is essential that we keep these 
risks in perspective. Similar risks , and even much more serious risks , 
are typically left to individuals to evaluate for themselves and to 
determine a course of action. 

Puget Power reconrrnends an informational approach, telling cus tomers that 
there may in fact be some risks , telling cus tomers what is known about 
indoor air quality, but putting these risks into perspective. When 
dealing with risks that are this uncertain, and this small in magnitude, 
we must not remove or restrict customer options , but we must let our 
customers decide for themselves what the risk is for them , and what 
act ion to take, if any , to reduce that risk. 

To help put these risks into perspective, Puget Power recommends changes 
to Appendix J dealing with risk assessment. Risks are typically expressed 
in terms of annual occurances per 100, 000 population. For those who want 
to compare risks on their own, several sources of data are readily avail
abl e. For examp le , almanacs contain such information and are available 
on news tands. Statistical Abstracts of the United States is available in 
most public libraries as are other statistical sources (our technical com
ments on Appendix J are attached) . On comparing risks in this fashion, 
it is obvious that the increased health risks due to house tightening are 
equivalent to the least of the risks reported in the statistical references 
mentioned above. All but a very few of the risks reported far exceed the 
risks due to house tightening. 

What is normally done to protect people from these equivalent risks? For 
examp le, the risk of drowning may be similar to some of the worst-case 
conditions examined in the EIS . In reality, the risk of d rowning is far 
greater when only the exposed population is considered. In other words , 
the risk of drowning is higher for those who go near water, than it is 
for the general population, upon which the tables are based, and very high 
for non-swimmers or poor swimmers who enter the water , and for small children 
left unattended in bathtubs . What is done to reduce the risk of d rowning? 
Typically, a lifeguard may be provided (mainly to reduce the high risk to 
non-swimmers and poor swimme rs ) ,  or signs may be placed to caution people 
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to swim at their own risk. Yet funding will not be held up for a 
proposed park because of the potential risk of people drowning in lakes 
or st reams that may be within the boundaries of that park. Homes will 
continue to have bathtubs. 

When considering the far more extreme risks of automobile accidents or 
heart attacks, one would not expect to see funding of parks restricted 
because of additional deaths that may occur due to auto accidents within 
the park, or heart attacks due to over-exertion on the trails . All of 
these are very real possibilitie s ,  but we leave it up to individuals to 
determine risk for themselves and to de termine how they will respond to 
it . 

As stated in Appendix J ,  one study indicates that the public appears will
ing to accept voluntary risks roughly 1 ,000 times greater than involuntary 
exposure risks . If this is true it leads to the conclusion that utilities 
should not force conservation programs upon their cus tomers . Conversly 
it can be imp lied that the public may be offended by BPA ' s  removing the 
voluntary acceptance of risks . We believe the informed public is very 
willing to accept the voluntary risk of house tightening. 

Furthermore, on page 2 . 54 of the EIS it is stated that to ban certain 
pollutant sources could violate human rights.  The examp le given was to 
refuse t ightening for residences where smoking occurs . It is further 
stated that this type of option would be regarded as interfering with the 
economic system and the right of public choice. Puget Power agrees , and 
the examp le applies to other pollutant sources as well. 

While cancers and deaths have received the greatest attention in this study , 
they are not the only issue of importance .  We believe that human dis comfort 
is of equal concern. Indoor air quality problems are far more likely to 
bring about discomfort symptoms than serious effects such as cancer or death . 
Again, Puget Power wants to emphasize that house tightening is not a problem 
in itself but the source of the pollutant is the problem. 

Typ ically, any p roblems that are noticed when a house is tightened are due 
to improper procedures for moisture venti lation, or perhaps due to the well 
documented effects from the use of urea formaldehyde foam insulation, which 
is not approved for use in any of the conservation programs in the Northwes t .  
Normally , people are fully aware o f  the cause o f  the discomfort ( L e . , cigar
e t t e  smoke , smoke f rom a fireplace or woo d stove, cooking odors, chemicals, 
humidi ty from various s ources , etc . )  and they know what the solut ion is -
eliminate the source, or take some commOn sense action, e . g . , open windows , 
use exhaust fans , etc.  

However , there is a possibility that p roblems may exist undetected. For 
examp le,  the EIS points out that there might be a problem with radon, a 
colorles s ,  odorless gas . Again, it should be emphasized that the problem 
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would exist with or without house tightening. Also, the EIS clearly 
shows that the increased risk due t o  house tightening is very small .  
If a person has reason t o  believe h e  has a problem with radon h e  can 
relatively inexpensively measure radon levels to determine whether or 
not a problem really exists. Then, if there is a prob lem it can be 
addressed. 

Puget Power believes that the responsibi Ii ty lies with the occupant or 
building owner ,  not with the utility or with the Bonneville Power 
Adminis tration. We should not restrict conservation programs or provide 
mitigation any more than we should prevent customers from lowering 
thermostats , or provide sweaters to guard against the risk of catching 
a cold. Instead we should make information available to customers, out
lining what is known about indoor air quality, putting risks into perspec
t ive , and suggest ing possible actions if a problem is suspected. """"'"� 8:"'-"':�"'�1 __ -� Jac an (]��:!e��ation Programs 
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Comments on Draft EIS 
Puget Power 
11/10/83 
Att achment 1 

COMP ARISON OF RISKS FROM EXPOSURE TO AIR POLLUTANTS TO VOLUNTARY RISK 

Appendix J As It Now Exis ts ; 

As stated in the EIS the purpose of Appendix J is to derive approximate equiv
alencies between exposures to concentrations of radon and BaP and everyday 
volunt ary risks such as smoking , driving a car , etc.  The appendix starts off 
with a list of situations , each of which has a one in a million risk of dying . 
However, to make this list useful, it is s tated that the risks must be adjusted 
and comp ared as done in the examp le. In fac t ,  the list may well be misleading 
to someone who scans qui ckly through the appendix, looking for a table of 
comparative risks, sees them neatly lis ted,  and fails to read further. 

When one does read further, it only gets confusing. In the examp le,  where does 
the radon exposure risk coefficient of 2 . 1  x 10-3 per pCi/ l come from? Is this 
coefficient real or j us t  exemp lary? After thirty minutes or so of digging 
through earlier chap ters we found it on pages F . 8  and F . 9  mixed in with several 
other coefficient s .  

The examp le was relatively easy to follow, i n  spite of the typo::., b u t  it i s  not 
clear what the result means, or how to use it. For example,  the t ime frame used 
in the examp le is not clearly explained. The results of the examp le lead one to 
conclude that the risk of one pCi/l of radon exposure is equivalent to smoking 
one fourth cigarette per day for fifty years, or 1. 6 cigarettes per day for 70 
years. Heavier smoking , longer period, but equal risk. This does not make 
sense ! (By the way, where do 50 and 70 years come from?) 

Well, we have waded this far , but now what? What is the significance o f  one 
pCi/l? Is that the addit ional exposure that we are comparing to smoking ? No , 
not exactly. With the help of figure 1 . 1  (excellent road map) we found table 
1 . 8 ,  which gives the before and after concentrations of radon. The increased 
concentration due to house tight ening varies from 0 . 01 to 0 . 42 pCi/l in un
mineralized regions, and 0 . 06 to 2 . 14 pCi/l in mineralized regions , depending 
on various combinat ions of radon sources and dwelling typ es.  What to use? An 
average might be appropriat e ,  following the argument at the bottom of page F .  9 
that population mobility tends to distribute risk. It appears that a reason
able value for before-and-after radon concentrations in urunineralized regions 
is 0 . 2  pCi/l, and for mineralized regions 1 . 0  pCi / l  seems reasonab le.  

Finally the risk comparisons can be applied. When multiplying by the above 
radon concentrations , it is seen that the comparisons given in Appendix J would 
directly apply for increased radon exposure in a mineralized region, while they 
are five times too high for use in unmineralized regions. 

In summary , Appendix J presents several numbers that have no relationship to 
each other without detailed, thoughtful analysis , which has not been done. 
Furthermore ,  the results of the brief examples are useless in the form given. 

.. 
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As it stands , Appendix J ,  p erhaps even worse than useless , is misleading. 

PROPOSED QlANGES TO APPENDIX J 

We propose that risks be expressed in terms which can be compared to common 
statistical sources readily available to the general p ublic.  The most common 
term we have found is "occurences /lOO, OOO population . "  Various almanacs 
and the Statistical Abstracts of the United States (copies at tached) publish 
causes of death. Much of the data is obtained from the U . S .  National Center 
for Health S tatistics.  Anothe r source i s  Accident Facts published by the 
National Safety Council. We found all these references at the local public 
library. 

The at tached Table (Table 2 . 1  Extension) shows the incremental risk of incurring 
lung cancer as a result of house tightening , expressed in terms of lung cancers 
per 100, 000 "exposed" population. A derivation of the numbers is covered in 
footnotes.  This table is readily compared with common causes of death as pub
lished in common sources . We believe this table is useful for giving an overall 
view of the health impacts of house tightening , and should be included in Table 
2 . 1 , "Summary of Environmental Impacts . "  I t clearly points out the small 
theoretical impact of house tightening compared to the greater baseline risks 
that existed before tightening, and the relatively itmnense risks of daily living . 

Determining health impacts due to specific comb inations of program options , dwelling 
types, and mineralized vs . unmineralized regions is far more complex and takes a 
great deal of digging through numbers and tables s cattered throught the EIS. 
We have done some of this for radon as shown in the attached table, a modified 
version of Table 1. 9 .  

This table clearly shows the theoretical range of risk due to radon exposure.  
I t  shows that even in the most severe worst-case condition, the risk of incurring 
cancer is only 2 . 56 cancers per 100, 000 people exposed to these extreme conditions. 
This is approximately equal to the reported national average risk of drowning 
( 2 . 6/ 100, 000 total population) . It should be noted that the reported risk of 
drowning 'to."Ould be much higher if based on the actual number of people exposed 
( e . g . , swimmers , boaters , young children in bathtubs, et c . )  instead of the whole 
population. 

A similar analysis was attemp ted for BaP . It was unsuccessful due to the difficulty 
of digging through discuss ions and tables in the EIS in order to find the data 
needed for the analysis.  A more complete analysis should be done by someone very 
familiar with all the assumptions that were made at each step in the computational 
methodology outlined in figure 1 . 1 . It may only be necessary to look at max-min 
value s .  

A new appendix o n  risk comp arisons should also include a discussion of how t o  
compare risks, including a discussion of assumptions and interpretation of result s .  
For example, one must carefully consider t h e  basis o n  which risks were calculated. 

.. 



-3-

To do this one should consider the nature of the occurence. The occurence 
could be death , a disabling inj ury, discomfort,  illness, etc .  It cO,-!-ld 
result from an accident or disease. It could be something over which one 
has control or does not have control. 

One should also consider the population affected or exposed t o  the risk. 
As dis cussed in the above example', many risks are commonly expressed in terms 
of the entire populat ion (occurences per 100 , 000 people) . Sometimes the pop
ulation is divided into subs ets.  Such 3ubsets may be based on age , sex, 
occupation, location, housing type, mineralized or non-mineralized soil . 
When making comparisons it is best to compare si tuations with similar cond
itions. When comparing risks due to house tightening one should look for 
analogous voluntary act ions where a significant benefit results (financial , 
comfort , enj oyment) , but where an increased health risk is incurre d .  Some 
examples might include: 

1. Using a smaller car or motorcycle to get improved 
gas mileage . Passengers in smaller, lighter cars 
and motorcycles have greater risks of inj ury in 
accident s ,  but there are benefits from reduced fuel 
costs.  Insurance companies have a great deal of 
data. 

The increased risk of inj ury from the use of a power 
mower instead of a hand mower to make the j ob of 
cutting the lawn easier. 

The risk of cancer from diagnostic X-ray s .  

Certain medications, e . g . , contraceptives .  

Increased risk o f  lung cancer ,  emphazema, o r  other 
respiratory ailments when smoking or living with a 
smoker. ( According to the firs t paragraph on page 
1. 23, living with smokers will cause 2 . 2  additional 
cancers per year in the proposed action, or 0 . 1  per 
100 , 000.  What is the baseline rat e ? )  

6 .  The risk of d rowning incurred when owning a swimming 
pool.  

.. 
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COMMENTS ON A P P E N D I  X K 

PRE D I CT I ON OF E LECT R I CAL LOAD REDUCT I ON 

Conunents on Draf t EISS8 
Puget Power 
11/10/83 
Attachment 2 

Pa r t s  of. the ana l y s i s  perfo rmed i n  Append i x  K were ext reme l y  d i f f i c u l t to fo l l ow .  
Many a s s ump t i on s  were made a n d  numbe r s  used w i thout exp l a na t i o n .  The samp l e  
ca l cu l a t i on s t a rt i ng o n  page K . 6  i s  a n  examp l e .  We t r i ed to dete rm i ne how the 
aver a ge s a v i ngs was ca l cu l a ted for res i dences rece i v i ng a l l t i ghten i n g meas u res . 
We cou l d  no t fol l ow the ana l ys i s . There was not enough work shown . We t r i ed to 
d e r i ve the numbers on our own and found a s u b s ta n t i a l  d i f f e rence. For Zone 1 
( 5 , 000 DE G-DAYS ) , the E I S  shows 1 , 6 2 1  Kwh for S i ng l e-Fam i l y  Detached res i dences 
(p g .  K . n . The a t tached rough ana l ys i s  done by Puget Power shows 3 , 78 1  Kwh . Why 
the d i f f e rence? Are the energy s a v i ngs unde r-es t i ma ted i n  the E I S ? See commen t s  
o n  Econom i cs under M i sce l l aneous Comme n t s .  
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MI S C E LLANEOUS COMMENTS 

Comments on Draft EIS Ie 
Puget Power 
ll/10/ 8 3  
At tachment 3 

I • ECONOM I CS 

8 

2 .  

9 I 
3 .  

10  I 

We t r i ed to ca l cu l a t e  the wea t he r i za t i o n  prog ram cost i n  te rms of $!MW a n d  
S/Kwh f

·
o r  t h e  f i rs t  y e a r  energy sav i ngs . W e  found some q ue s t i onab l e  res u l  t s  

t h a t  we cannot unde rs t a n d .  (See t h e  a t t ached copy of Ta b l e  2 . 1 w i th w r i te- i n  
change s . )  Wh i I e  the p rogram cos t s  under the P resent P rogram a re approx i ma te l y  
3 3 ¢ / Kwh fo r the f i rs t  year sav i ng s ,  the i nc reme n ta l cos t s  fo r the P roposed 
Ac t i on an d  the P roposed Ac t i on w i t h M i t i ga t i ons exceeds S L O�/Kwh and i n  one 
case exceeds $2. aO/Kwh . We have found no exp 1 ana t i on fo r th  i 5 t remendous 
i nc rease in i nc reme n t a l  cos t s .  

I f  t h e  numbe rs a r e  u n rea l i s t i ca l l y  h i g h ,  i t  l ea d s  one to the con c l us i on that 
e i ther the prog ram co s t s  have been over-es t i ma ted o r  the energy s a v i n g s  have 
been unde r-es t i rna ted , 0 r bo t h .  Ou r commen ts  on Append i x K i nd i ca te tha t energy 
s a v i ngs  may be unde r-es t i ma ted.  

R I  S K  O F  LUNG CAN C E R  FROM RADON 

On page 3 . 1 9  the "norma l "  r i s k of l ung cance r ,  appro x i ma te l y  4 % ,  i s  added to 
the 2 . 6% r i s k of  i ncu r r i ng cancer f rom expos u re to radon to y i e l d  a to ta l r i s k 
of 6 . 7% .  S i nce radon expo s u re i s  part of th i s  "normal r i s k" ,  s u c h  a ca l cu l a t i o n  
i s  i napprop r i a te u n l es s  the average r i s k f rom radon exposure i s  an  i n-s i g n i f i ca n t  
p a r t  of  t h e  "no rma l "  4 % .  I s  that the ca se? 

WATER QUAL I TY 

On page 4 . 49 the P roposed Ac t i on wou l d  res u l t i n  reduced re l eases of heat and  
wa t e r  po l l u ta n t s  o f  3.5  to 4.9  q ua d r i  I I  i on B t u  and 2 . 0  thousand ton s ,  respec
t i ve l y .  4 . 9  quads repre s en ts a 4 . 9% decrease i n  heat wh i l e 2 . 0  thousand tons 
rep re se n t s  a 0 . 1 %  decrease i n  e f f l uen ts . (See a l so Sec. 4 . 8) Why i s  t h e re 
s uch a d i ffe rence? Wou l d  i t  be l og i ca l  for t he pe rce n t  reduct i o n  fo r these 
two to be c l o s e r ?  I f  s o ,  perhaps i t  i nd i ca tes an  e r ro r  somewhe re . 

4 .  M I T I GAT I ON O P T I ONS 

, , \ 
5 .  

1 2 \ 

I n  Sect i on 2 ,  spec i f i ca l l y  2 . 1 7  on page 2 . 5 3 ,  seve ral  mi t i ga t i ons  a re d i s cussed 
wh i ch have not been i nc l uded i n  th i s  E I S .  I n  fa ct , the on l y  m i t i ga t i on-by
a c t i on that has been i nc l uded i s  the use o f  a i r-to- a i r  hea t exchange r s .  We 
be l i eve that seve r a l  o t h e r  mi t i ga t i on opt i on s  a re v i ab l e  a n d  s hou l d  be perm i t ted 
in add i t i o n  to the use of  a i r- to-a i r  heat exchange rs . I t  i s  i napprop r i a te for 

BPA to con s i de r  on l y  a i r- to-a i r  heat excha ngers as m i t i g a t i o n s ,  espec i a l l y  
s i nce the L . B . L .  resea rch shows that t hey do no t p e r fo rm a s  we l l  a s  expec ted , 
and they a re not cos t-effec t i ve compa r·ed to ven t i l a t i on by o t h e r  mea n s .  

P O S  I T I V E  HEALTH I MPACTS 

Wh i l e  g rea t pa i ns have been taken to ca l cu l a te nega t i ve hea l th  i mpacts o f  wea ther
i za t i on ,  no th i ng is done to show the pos i t i ve hea l th bene f i t s  o f  the wea t he r i za t i o n  
p rog ram. I t  is  poss i b l e  that there may be some pos i t i ve hea l t h i mpac t s  due to 
wea t h e r i za t i o n .  The $26 m i l l i on of a dd i t i on a l  d i sposab l e  i n come, a n d  the reduc t i on 
in  wa t er  po l l u t i on cou l d  bo th have an e f f e c t .  The e f fect may be sma l l ,  but 

1 2 1 
13  

1 4  

1 5 1 
1 6  

- 2-

then aga i n ,  50 a re the  nega t i ve hea l th i mpac t s .  Pe rhaps they cancel each 
o t he r .  A qu i ck and d i r t y ,  o r d e r-of-ma g n i tude ana l ys i s  m i g h t  be approp r i a te 
to determ i ne whe the r  the  concept i s  worth con s i de r i ng i n  roore de ta i l .  Howeve r ,  
we a re not recommen d  i n g  a n  extens i ve ana I y s  i s .  

6 .  CONFUS I NG USE O F  THE WORD "TY P I CAL" 

The word " ty p i c a l "  i s  used to des c r i be a wo r s t - ca s e  res i dence wh i ch i nc l udes 
a l l o f  the po l l u t a n t  sou rces o f  conce rn . (See pg . x i , l as t  pa ragraph)  I t  
i s  a l so used to desc r i be the I lmos t  I i ke l y1 1  i mpac ts  of wea t he r i za t i o n  as 
d e t e rmi ned by you r  ca l cu l a t i o n  methodo l og y .  The i mp l  i ca t i on i s  tha t the 
H typ i ca l "  i mpact occu rs in the " t yp i ca l "  re s i dence . I t  is very confus i n g fo r 
someone not i n t i ma te l y  fami l i a r  w i t h the  E I S .  

7 .  ADD I T I ONAL USE FUL I N FORMAT I ON 

8 .  

To make i t  eas i e r  to fo l l ow va r i ous ana l y ses , i t  wou l d  b e  h e l p f u l  t o  d i s p l ay 
some of the numbers used l a te r .  Th i s  cou l d  be done by i mprov i ng some of the 
tab I es . 

Fo r examp l e ,  Tab l e  1 . 8 shows the " be fo re! !  a n d  " a f t e r" concen t ra t i on s  of rado n ,  
b u t  fa i l s to show the  " d i fference" , wh i c h  wo u l d  have been he l p fu l i f  u s e d  i n  
conj u n c t i o n  w i t h Appx. J and o the r p l ace s .  

Ano ther examp l e  i s  Ta b l e  K . 7 .  The tota l e ffec t i veness o f  a l l th ree t i ghten i ng 
mea s u res i s  used on the fo l l ow i ng page.  I t  wou l d  have been he l pf u l  to have 
these tota l s  l i s te d i n  a fou rth  co l umn o f  Ta b l e  K . 7  so that i t  wou l d  be roore 
o b v i ous where the numbers came from. 

The re a r e  undoub ted 1 y many roo re examp I es . 

MI S LEADI  NG TERMI NOLOGY 

Tab l e  1 . 5 shows a GRAND TOTAL o f  the  numbe r o f  persons i n  each hous i ng type . 
T h i s  appears to be a mea n i ng l e s s  number s i nce many have been doub l e  cou n t e d .  
I t cou I d a I s o  b e  m i s l ea d i ng .  

9 .  M I S S I N G FOOTNOTE 

On page A . 1 3 ,  radon s tandards  fo r Sweden refer to foo t no t e  " C . "  There i s  no 
foo tnote " C . " 

18 
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COMMUNITY DEVELOPMENT DEPARTMENT 
P.O. Box 1 083, Corvall is, OR 97339.1083 
Planning 
Housing and Redevelopment 
Building 

November 9, 1 9 8 3  

(503) 757·6908 
757·6981 
757-6929 

Anthony R .  Morrel l  
Envi ronmental Manager 
Department of Energy 
Bonneville Power Admini stration 
P . O .  Box 3 6 2 1  
Portland , OR 9 7 2 0 8  

Reference : SJ , Draft E I S  f o r  Expanded �'leatherization Prog ram 

Dear Mr . Morrell : 

The Corval l i s  Energy Task Force is an advisory committee consisting 
of five member s appointed by the Mayor and City Counc i l  o f  Corvallis 
to provide advice to the City on energy conservation i s s ue s .  Our 
membership includes two contractors , a representative of the local 
electrical util ity and others who wi l l  be af fected by the decision on 
whether the BPA residential weather i z ation program should be expanded . 

George Starr , State and Local Government Area Coordinator for BPA , 
provided a report to the Task Force on the indoor air quality i s sues . 
We appreciated his presentation . We have carefully reviewed and 
di scus sed residential weatheri zation and air qual i ty i s sues . Our 
d i scussion is summari zed in the minutes o f  the meeting of October 11 . 
These minutes are attached and hereby made a part of our testimony .  
We hope that you w i l l  find the minutes useful a s  a n  expression of the 
policy implications of the draft EIS on the health impacts o f  home 
weatheri z ation . 

On November 1 ,  the Task Force approved the fol lowing re commendations 
concerning the draft EIS on the expanded residential weatheri zation 
program : 

r· 
2 "" BPA should adopt the no-action alternative but must take necessary 

steps to expeditiously resolve air quality i s sues for homes that 
are currently excluded f rom weatheri zation . 

To effectively deal with potential health impacts , BPA should 
establish indoor air quality standards . Based on the draft 
environmental impact statement , we believe that sources of 
formaldehyde and radon are the most l ikely pollutants for near
term modi fication of the exclusions related to infi ltration
reduci ng measures .  

Ie 

3 

Anthony R. Morrell 
November 9 ,  1 9 8 3  

3 .  BPA should implement a separate weatherization program f o r  homes 
currently exc l uded from house tightening measure s ,  pos s ibly 
emphasiz ing delivery o f  services through non-util ity organi za
tions such as independent contractors employing house-doctor 
techniques . House doctoring programs may offer the most 
practicable means for cost-effective weatherization , consumer 
education and assi stance in monitoring and mitigation of sources 
o f  indoor air quality problems . In add ition , BPA should 
encourage the use of available low-cost monitoring devices to 
guide air �ightenting treatments . 

Thank you for your consideration. 

DD/JC/las 
Attachment 

S incerel y ,  

'(0�J �� 
David J .  Davis 
Chairman 
Corval l i s  Energy Task Force 

-2-
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Members 
Present 

David Dav i s  
Ray Chesbrough 
Grace Phinney 
Raheem Hadee 
Rod Terry 

Corvall i s  Energy Task Force 

October 1 1 , 19 8 3  

Staff 

� 
Jeff Christensen 

Others 

� 
George starr 

The meeting was called to order by Chairman Davis at 4 : 1 0  p . m .  The 
minute s of the September 2 0 , 1 9 8 3 , meeting were approved as mai led . 

Raheem Hadee reported that he was notif ied yesterday that the 
prospects that pp & L wi l l  sign the Conservation Contract with BPA 
are much improved . He indicated that it was his impression that 
BPA had made substantial changes in the contract offer that was 
bringing the company closer to signing . The decis ion on wnether or 
not to sign wi l l  be made by October 3 1 .  

Envi ronmental Effects o f  HOQe Weatherization 

., 

George Starr , BPA State and Local Government Coordinator , presented 
a sl ide show summar i z ing the recent ly-is sued draft environmental 
impact statement ( E I S )  on health impacts of horne weatheri zatio n .  
B P A  noted that concerns have been rai sed that some energy conservation 
measures in certain homes might have adverse health empacts . In 
an I s sue Backgrounder ,  BPA described the nature of the health impacts 
as fol lows : 

" Reducing a horne ' s  air exchange rate by sealing air leaks 
also has the unfortunate side e f fect of increas ing the 
concentration of various air pollutants found indoors . 
Insta l l ing home-tightening measures does not cause indoor 
air pollution . It can aggravate exi sting problems . Some of 
the indoor pollutants are irritating to the respiratory 
system and some are capable of causing cancer . "  

prior to the start of BPA ' s  residential weatheri zation program i n  
November 1 9 8 1 ,  the agency i s sued an environmental statement permitting 
BPA involvement in the full range of cost-eff ective conservation 
measures for approximately 3 0 %  of electrical ly-heated horne in the 
region.  The balance , about 7 0 %  of the l �  m i l l ion e lectrically-heated 
homes in the region , were declared not e l igible for certain kinds of 
energy conservation measures (termed " t ightening measuresll ) because 
one or more of the fol lowing character izes the house with 
particular associated pol lutants as fol lows : 

Corvall i s  Energy Task Force 
October 1 1 ,  1 9 8 3  

Horne Character i stic 

1 .  Homes built slab on grade 

2 .  Home s with basements 

3 .  Homes wi thout fully 
ventilated crawl spaces 

4 .  Homes supplied with private 
we l l  water 

40 

Pr incipal Pollutants 

Radon 

Radon 

Radon 

Radon 

5 .  Homes containing wood 
stoves 

Combus t ion pollutants ( e .  g . , su lphur
oxide , carbon monoxide , respirable 
suspended particulates , 
formaldehyde , and benzo - ( a ) -pyrene ) 

6 .  Homes having unvented 
combustion app l i ances 

7 .  Homes with ureaformaldehyde 
foam insulation 

8 .  Mob i l e s  homes 

Combu stion pollutants 

Formaldehyde 

Formaldehyde 

Homes with any o f  the preceding characteristics are s t i l l  e l igible 
to receive weathe r i z ation measures which do not reduce air exchange 
rates , including ceil ing , floor , and water pipe insulation , 
unfinished wall insulation , dehumidifier s ,  and clock thermostats . 
Horne-tightening measures ,  for which homes with potentially s ignifi
cant pollutant sources are not el igible at presen t ,  include storm 
windows and door s ,  caulking , weatherstripping , and electrical switch 
and outlet gaskets .  

BPA is holding public hearings on three al ternative s :  1 )  expansion 
of the residential weatheri zation program to provide additional 
energy-saving measures to more home s ; 2) no action ; and 3) delay 
action for 3-5 years to a l low time for research to provide more 
definitive answers on the extent of indoor air quality problems 
and means of mitigating potential impacts . The deadline for comments 
on the EIS is November 1 4 .  

The E I S  wa s prepared b y  Batte l l e , a consulting f i rm , i n  consultation 
with BPA . Although the authors claim that the study is the most 
deta iled and comprehens ive evaluation o f  health r i sks associated 
with indoor air qua l i ty problems in res idences , Starr referred to 
the estimates of incidence of cancers and other health problems 
resulting from house tightening as "nebulous " .  He a l so re-emphas i z ed 
the point that conservation is in e f fect a source of new electri cal 
power resources and that , to the extent that conservation replaces 
large thermal power plant s ,  it also reduces environmental impacts 
associated with such faci l i t ie s .  

- 2 -
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Starr noted that the E I S  ( and BPA) does not recommend any one of 
the three alternatives .  He did indicate that perhaps the agency 
should implement the alternative of expanding the residential 
weatheri zation program with a stipul ation that the implementing 
utility or other program sponsor advise the partic ipating c l ient 
that tightening of the house could cau se health impacts . He 
compared this approach to the requirements of the tobacco industry 
that they must carry a health hazard label approved by the Surgeon 
General on their products . 

Starr also suggested that the Task Force or the C i ty should comment 
on the E I S . Several Task Force members expressed concern that the 
E I S  appears to lack suf ficient scienti f ic evidence to a l low an 
in formed response and doubts about the abi l i ty of the Task Force 
to contribute in formation on the is sue . Starr responded that 
because the evidence in the EIS i s  somewhat nebulou s ,  the decision 
about expanding the residential weather i zation program would probably 
be based primarily on pol i tical pressure and considerat ions . For 
this reason , he felt that the opinion of the Task Force , the C i ty 
and other state and local governments would be influential . 

He also pointed out that there are inconsistencies at present 
between the BPA weatheri zation program and Oregon state law which 
does include enabling leg i s lation that requires utilities to provide 
f i nancing for tightening measure s .  

Ray Chesbrough asked Starr i f  BPA was concerned about lawsuits over 
these issue s .  Starr said , no , that the agency was concerned with 
complying with NEPA. Chesbrough stated that he di sagreed with 
Bonnevi lle ' s  current weatherization program . He said it appeared 
to him that BPA has used the issue of indoor air quality as a way 
of stymieing the region ' s  conservation efforts . 

In response to a question by Chesbrough , Starr indicated that the 
current E I S  process does not address health hazards associated with 
indoor air quality problems in commercial buildings . 

Grace Phinney noted that in addition to exclusions under the current 
program for homes with slab on grade , mobile homes , etc . , that the 
EIS identi f ies a new potential " m itigation-by-action" that , if 
approved , would l imit financial assistance to owners of apartments . 
She pointed out that according to the EIS , the e l imination o f  
apartments from f i nancing f o r  house tightening measures wou ld reduce 
about half of the lung cancers from benzo- ( a ) -pyrene and radon that 
would otherwi se occur f rom indoor air pollution . She asked why 
apartments have such potentially high concentrations of pollution . 
The consensus of the Task Force was that the causes of air pollution 
within apartments can usually be traced to " cheap carpets" and other 
materials used in furnishing of the apartment .  Chesbrough stated 
that he was concerned about the pos s ibil ity that apartments could be 
excluded from house tightening measures in that about 4 0% of all 
residences in Corvallis a r e  apartments . 

- 3 -
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Rod Terry expressed his concern that the E I S  report appears to be 
seriously lacking hard data regarding environmental problems . 
David Davis asked what sort of comments were being received so far 
on the EIS from technical experts . S tarr s a id that the draft E I S  
w a s  being widely d i stributed including internationally , b u t  that n�t 
enough time had e l apsed during the period for comments on the E I S  
t o  answer t h e  cha irman ' s  question . 

Christensen provided several of his own observations on the E I S  
without stating a preference f o r  any of t h e  alternatives . H e  
suggested there w a s  a po ssibility of health risks a n d  that BPA 
needs to continue to fund air quality research irrespective of 
wh ich alternative i s  chosen . He suggested that BPA needs to do 
something that i t  has apparently not done before ; speci fically , the 
agency should provide testing of air changes and pollution levels 
e i ther as a routine part of the energy audit or with a large enough 
sample to provide statistically useful in formation . 

Chri stensen a l so raised questions as to ' the accuracy of a statement 
in the draft EIS that conservation measures other than tightening 
measures account for two thirds of the cost-effective energy conser
vation saving s .  He noted , for example , that a study at Princeton 
Univer s ity has concluded that actual energy savings from measures 
such as ceil ing insulation are generally 3 0- 7 0 %  of the estimated 
saving s .  He suggested that in the average res idence about one third 
of potential savings could be attributed to measures such as ceiling 
insulation , about one third to house tightening measures , and one 
third to the occupant ' s  behavioral character istic s .  

Christensen also indicated that in reviewing the E I S  he noted that 
one of the possible mit igation-by-actions which was not addressed 
in the EIS was the po s s ibil ity of providing f i nancial assistance 
for tightening houses to a certain standard expressed in air-changes 
per hour . 

Christensen mentioned that he had recently attended a demonstration 
in Eugene of a process called " house-doctori ng " . Thi s involves the 
temporary installation of a blower door to pressurize and/or 
depressurize the house and a srnokestick which is used to identify 
actual sources of infiltration and to ver ify the effectiveness of 
remedial steps for controll ing air infiltration. He said that one 
of the reasons ceil ing insulation often does not perform we ll , is 
because a house without tightening measures may contain major leaks 
that result in "bypassing" of the insulation in much the same manner 
as a chimney. He s a id he was concerned about cost-effectiveness of 
ceil ing insulation in such a s i tuation because the instal led 
measures are not performing effectively . Also , i f  a decision is 
made at a later date to add the tightening measures ,  the resulting 
two-phased weather i z ation would likely be more expensive when 
compared to doing all of the measures at one time . 

- 4 -
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Rod Terry stated that he agreed with staff that cost-effectiveness 
is a major consideration which does not appear to be adequately 
addressed in the ElS . He also reiterated that he did not agree 
that .the env i ronmental problems constitute major barriers to what 
should be done to conserve energy. He indicated there are a 
variety of exi sting and emerging new products - air-to-air heat 
exchangers and pollution monitoring equipment - that wi l l  find their 
way into the marketplace . 

Terry and David Davis said they were incl ined to recommend that 
BPA proceed with expanding the residential program with the 
stipulation that the agency require that the customers be not i fied 
of potential problems in the manner described by Starr for 
cigarette sal e s .  

Christensen indicated that he had some concern about such a recom
mendation . He said that , in his opinio n ,  a house and sources of 
pollution within the house are more complex than c igarettes . He 
said that it is not possible for a resident to know how many 
equivalent cigarettes he or she may be inhaling in a household 
without monitoring equipment . 

Grace Phinney said that she agreed that labeling is not an adequate 
response to these potential health problems . She said that we know 
very l i ttle about the synerg i stic effects of various pollutants .  
She said that some o f  her friends had experienced health problems 
with indoor air pollution , for example ,  in mob i l e  homes . 

Raheem Hadee stated that he did not feel that there were any health 
problems . He said that he doubted that it would be possible to 
tighten a house enough through these measures to ever create a 
problem. 

Christensen asked the Committee i f  they wanted to consider whether or 
not to prepare a response to BPA at the next meeting . He noted there 
was apparently some differences o f  opinion on the Task Force regarding 
whether a problem exi sts . He reiterated that most of the members 
and George Starr had indicated that the reported environmental data 
was nebulous about health e f fects and he asked whether the Task 
Force members felt they had the expertise or incl ination to comment 
on the E I S .  

The consensus of the Task Force was that staff should prepare some 
ideas that might be included in test imony and that a decision about 
whether to comment should be made at the next meeting . 

A copy of the BPA I s sue Backgrounder , which provides a summary o f  
the draft i s  attached and made a part of the minute s .  

- 5-
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Weatheri zation Po licies 

Chr i stensen reported on the status o f  the draft community weatheri
z ation polic ies . He stated that he had a chance to briefly di scuss 
with the Legal Ass i s tant for the city where such pO l ic ies might be 
included ( i . e . , Comprehensive P l an or other source) were th i s  to 
be adopted by City Counc i l . A report from the City Attorney was 
not available for di scus s io n .  He also indicated that some additional 
research on item 2 ( e )  i s  being done . He distributed cop ies of 
documents from the Oregon Department o f  Energy and from the Regional 
Power Counc i l  P l an that indicate that a better performance s tandard 
might we l l  be a single standard for all types o f  res idences 
expressed in kWh/sq . ft . (or equivalent energy) po s s ible at around 
10 to 15 kWh/ sq . f t . /yr . 

He suggested that approval of the policies in concept would be useful 
to staff in preparing a draft final document on weatheri zation. 

David Davis raised the question o f  whether the certification under 
item 2 ( e )  might mean two d i fferent things depending upon which 
provision the applicant utili zed . He notec that one of the means of 
obtaining certif ication was a performance standard; the other two 

40 

were based on an energy aud it and implementation of the recommendation s .  
H e  asked i f  certif i cation would b e  given to a structure i f  the 
owner implemented audit recommendations but the energy use s t i l l  
exceeded the performance criter i a .  

Christensen indicated that this w a s  a possibility .  He stated that 
in either ins tance , the goal was simply to recogni�e a structure that 
was relatively energy- e f f i cient . He pointed out that a certi fication 
program would work only if the establi shed criteria for certif ication 
are tough but not impo s s ible to mee t .  He said the program would 
have l i ttle or no effect on the rental marketplace i f  only 5 %  o f  a l l  
housing units could meet the tes t  or , conversel y ,  i f  9 5 %  could meet 
the e s t .  

Rod Terry s a i d  that h e  supported a l l  of the pol icy re commendations . 
In addi tion , he asked i f  there might be mer i t  in some sort o f  
consumer reporting requirements f o r  d i sclosing t o  a prospective 
renter the actual energy used . He agreed that this information might 
be misleading to the prospective renter in some cased in that the 
previous occupants may have been exceptional l y  low or high in 
regards to personal use of energy . Staff agreed to inquire about 
the legal obstacle s , i f  any , to such disclosure . 

After considerable discussion , the Task Force endorsed the po licy 
recommendation in concep t .  Staff noted that when the Task Force 
next reviews the weather i zation element , these pol icies wi l l  be 
accompanied by a summary o f  information from the community 
weathe r i z ation staff report , weather i z ation survey , and other 
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information that wi l l  b e  presented i n  the form of " f inding s "  to 
accompany the recommended pol icies . 

There being no further business , the meeting was adj ourned at 
6 : 2 0 p . m .  The next meeting will be November 1 ,  1 9 83 , at 
7 : 0 0 p . m .  in the C ity/County Meeting Room in the Law Enforcement 
Bui lding . 

- 7 -
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TENNESSEE VALLEY AUTHORITY 

KNOXVILLE, TENNESSEE 37902 

Mr . Anthony R. Morrell 
Environmental Manager 
Bonneville Power Administrat ion 
Post Office Box 3621-SJ 
Portland, Oregon 9 7 208 

Dear Mr . Morrell : 

NOV 1 0 1983 

The Tennessee Valley Authority ( TVA) has completed its review o f  
Bonneville Power Administration ' s  proposed expanded residential 
weatherization program . Our c omments are enclosed and 1 isted 
under General and Detailed head ings . 

We hope TVA ' s  comments will be helpful as you move ahead t oward 
preparation of the final statement . If you have quest ions regarding 
TVA ' s  comments , please contact John R.  Thurman at FTS 856-6656 • 

Enclosures 

� �� 
Alvan Bruch, Ph . D .  
Acting Director o f  

Environmental Quality 

1 983-TVA 50TH ANN IVERSARY 
An Equal Opportunity Employer 
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TVA COIlHENTS - BONNEVILLE POWER ADMINISTRATION ' S  PROPOSED EXPANDED 
RESIDENTIAL WEATHERI ZATION PROGRAM 

Genera 1 CODlllents 

Indoor Air Qua l i ty ( IAQ) Research--Research on IAQ to reduce the uncertainty 

in predict ing pol lutant concentrations and health effects is proposed under 

the delayed action alternative. We believe that such research (to charac-

terize pol lutants , quantify the effects of weatherization, and evaluate 

mitigation measures for new and existing homes) would a lso be extremely 

important in evaluating both the No Action and the Proposed Action a l ter-

natives . For example,  the health effects estimates indicate the uncer-

tainties in assumptions regarding radon source terms , indoor radon con.-

centrations, and a i r  turnover rates in residences . The magnitude of 

these uncertainties demonstrates the importance o f  obtaining field data 

on indoor po l lutant leve ls . Therefore , rega rdless of the alternative 

action BPA now selects based upon current scientific information, we 

encourage BPA to undertake this research. 

" 

2 

3 

4 

5 1 

Detailed Comments 

Page i i i .  first full pa ragraph--Carbon monoxide (CO) is not a " 

natural end-product of combus tion . "  It is an end-product o f  

incomplete combustion . Incomplete cornbustion is also the source o f  

the " . .  complex chemicals known polycyclic organic matter . "  

Benzo - [ a ] -pyrene (BaP) i s  not a major constituent o f  this group in 

terms of quantity. I t  is norma l ly named because it is better known 

and has been quantified better. 

Page i i i .  second pa ragraph--The manner in which carbon dioxide (C02 ) 

displaces oxygen (02 ) should be clarified . The context of the next-to-last 

statement implies that CO2 displaces 02 in the blood . Such a statement is 

more accurate for CO tban CO2 , which displaces 02 in a i r  when it is present 

in high quantities . Also, the last sentence of the second paragraph is 

inaccurate and contradicts the text on page 3 . 14 and in Appendix E .  A 

statement in the tbird paragraph of page 3 . 3  is consistent with this 

last sentence but is a l so inaccura te . 

Page x i ,  Effects of the Proposed Action, Air Quality,  second sentence--This 

sta tement cannot be true for all pollutants . React ive and nonreact ive 

pol lutants as well as indoor and outdoor source pollutants wi l l  have widely 

varying effects . 

Page x i ,  last pa ragraph--Because of the importance of the caveats a t  the end 

of the paragraph, they should be highlighted in some fashion. 

4 1  
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6 1 Pase xiv, first paragrapb--Figure 3 is missing . 

7 1  
8 

9 I 
10  

1 1  

1 2 1 
13 1 

Page xvi i ,  second paragraph--A reference should be included for the deter ... 

mination that 480 ug/m
3 

is an acceptable level of formaldebyde . 

Pale xvii and xviii--The sentence that begins OD the bottom of page xvii 

and continues to the next page is inaccurate.  The end of the sentence 

at the top of page xviii should be changed to " . relationship has 

been quantified . "  

Page 2 . 9 , fifth parasraph--A reference is needed for estimated concen-

trations for formal dehyd e ,  BaP, and radon. 

Page 2 . 12, Air Qua l i ty, second paragraph, second sentence .. -Does the es timated 

74 . 4  annual megawatts (trW) of electrical energy represent additional ene rgy 

actually needed or is it energy which would not be saved if the Proposed 

Action is not undertaken? (See page 2 . 20 , second paragraph, and page 2 . 23 . )  

Should this value be 75 . 4  trW? (See Appendix K ,  page K . 9 ,  Table K . 9 . ) 

Page 2 . 14 ,  table 2 . 4--Radon-222 emissions from coal plants could be 

included for better comparison. 

Page 2 . 1 7 .  fourth paragraph--For time-average concentrations the averaging 

time should be shown. 

Pale 2 . 20 !  Outdoor A i r  Qual i  t y ,  second pa rasraph--Total suspended particu" 

lates (TSP) emissions reSUlting from glass manufacture are projected to 

., 41 
-2-

increase by 0 . 45 percent over current annual average emissions . What are 

the current annual average TSP emissions and how was the increase determined? 

13 
(This appears to be inconsistent with the assumption, page 4 . 6 ,  sixth para-

graph, that the glas8 would be manufactured outside o f  the regio n . ) Alao, 

how were the estimated TSP emissions ( 3 . 9  tons ) fro .. aluminum manufacture and 

product transportation determined? 

Pages 2 . 36-2 . 38 ,  Mitigation"by-Exclusion No . 6--(Exclude Mobile Home) --The 

preparation of the final statement should address the Department of Housing 

and Urban Development ' s  (RUD) proposal to revise its "Manufactured Home 

14 Construction and Safety Standards" (according t o  the Federal Register, 

Volume 48 , No . 195 , Tuesday , August 16 , 1983) . A formaldehyde standard is 

being proposed to regulate indoor a i r  quality. Speci fically,  the standard 

would regulate formaldehyde emissions from plywood and particle board 

material s .  

We bel ieve that RUD ' s  objective i n  implementing a minimum standard is 

to regulate the level o f  formaldehyde within the home environment . RUD 

has determined that an indoor ambient a i r  formaldehyde l evel of 0 . 4  part 

per mill ion (PPM) provides reasonable protection to manufactured home 

occupants . The proposed standard would require that formaldehyde emissioDS 

not exceed 0 . 2  PPM for plywood and 0 . 3  PPM for particle board 8S meaaured 

by the Air Chamber Teat Method . 

Also, it should be Doted that certification of formaldehyde-containing wood 

products is in progress . As of November 1 ,  the Ha rdwood Plywood Association , 

which developed the Air Chamber Test Method , should be certifying ha rdwood 

plywood according to the RUD standard . The American Plywood Association has 

tested structural softwood plywood and particle board according to the HUn 
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standard and has found that a lmost a l l  manufacturers can comply.  This 

industry , which predominately uses phenol formaldehyde instead of urea 

formaldehyde, has solved the emission problem prima r i ly by switching 

adhesives . 

Section 3 . 0 ,  Description of the Affected Envi ronment--Averaging times 

for concentrations are critica l .  This section is a good example of 

how critical they are. For example , page 3 . 13 ,  first paragrapb, 

references average outdoor concentrations for the six-city study and 

immediately compares these with indoor levels for different smoker 

distributions . Without averaging times , these concentrations cannot 

be compared . A similar statement is true for nitrogen oxides (NOx
) 

concentration s ,  e . g . , on pages 3 . 14 and 3 . 15 ,  the nitrogen dioxide (N0
2

) 

standard is referenced wi thout stating that its value is an annual average. 

16 1 Page 3 . 2 ,  Table 3 .  l--This needs a reference . 

1 7 

18 1 

Page 3 . 8, Outdoor Air Qua l i ty- -We suggest that an explanation be given 

on how the typical pol lutant concentrations were obtained and that a 

reference be included . Also, it would be helpful if the averaging 

times were included . The BaP value is erroneous and conflicts with 

Table 2 . 3 ,  page 2 . 13 .  

Page 3 . 1 0 ,  Table 3 . 5--Consistent units for pollutant concentrations 

should be give. Also , the Na tiona I Research Counc il reference should 

be completed . 

.1 

19 

20 1 
2 1  I 

22 

23 
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Page 3 . 10 ,  Public Health--Treatment o f  health effects justi fica tion is 

incons i s tent .  For example , this page references Appendix F for the principle 

of l inear extrapolation (apparently applied to all three cancer-causing 

pollutants ) ,  but the referenced appendix is for radon only. I f  the predictive 

model for radon risk assessment was used for BaP and forma ldehyde , it is not 

clear why Appendices D and E were included in the DEIS .  

Page 3 . 1 3 ,  first pa ragraph, first sentence--The reason for the change 

from respirable suspended particulates (RSP) to TSP is unclea r .  TSP 

is not norma lly measured indoors where smoker emissions occur. 

Page 3 . 1 6 ,  second paragraph--The source for the CO
2 

concentrations should 

be ident i fied.  

Section 4 . 0 ,  Environmental Consequences--The methodology used for the ranges 

and typical residence effects is overly simplistic.  Hore p.recise informa tion 

could be obtained by convo luting frequency distributions ( i .  e . , homes with 

various sources, air exchange rates , etc . )  to give better frequency distributions 

and uncertainties for specified concentration levels . Health effects could 

then be estimated with less uncertainty. Als o ,  we believe the definition of 

the typical home is overly severe in number and types of sources . This is 

evidenced by the very high estimated concentrations that are presented in 

Table 4 . 3  (page 4 . 8) . 

Page 4 . 4, eighth paragraph--The stated assumption is that cigarette smoking 

is not considered to be a combustion source . However ,  on page 4 . 8 ,  lines 

2-3 and 6-9 , cigarette smoking is spec ifica l ly included as a combustion 

source of BaP. This discrepancy should be resolved. 

4 1  
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Page 4 . 6 .  sixth and seventh paragraphs--The reference for the stated 

particulate emission rates ( 2  Ibs/tOD for glass manufacture and 0 . 2  Ibs/tOD 

for aluminum. manufacture) should be given. 

Page 4 . 7  t last parasraph--The second sentence states that BaP " • •  exists 

as a vapor as well as condensed on particles a t  room temperature . "  BaP 

should be primarily on particles even at room temperature because of the 

high particle concentrations which will also be associated with sources of 

BaP. 

Page 4 . 1 1 ,  first paragraph--The estimated 8 7 . 5  HW of energy saved from the 

proposed action does not agree with the 7 5 . 4  HW energy savings given in 

Table K . 9  on page K . 9  of Appendix K, nor with the 74.4  HW stated on 

page 2 . 1 2 and 2 . 2 0 .  How was this value ohtained? How were the power 

plant pollutant emissions determined? 

Page 4 . 12 ,  Table 4 . 6 ,  measure 7--E i ther the given percentage ( 18) o r  foot-

note (c) is incorrect. 

Page 4 . 13 ,  third paragraph--Units for the second BaP value ( 4 . 9 )  should be 

�grams (.!!.g) rather than !!g. 

Page 4 . 1 7 .  first paragraph, last sentence--The efficiency of the particle 

collection systems must be 9 9 . 7  percent, Dot 99 percent, to reduce an 

emi • •  ion rate of 2 lbs/ton to 0 . 006 Ib/ton. 

.. ' 

30 
31 I 
32 1 
33 1 
34 1 
35 1 
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Page 4 . 1 7 t second paragraph--This appears to be inconsistent with the 

text on page 2 . 20 ,  third paragraph, which states that a maximum of 

16 , 000 tODS of glass would be manufactured. It also appears to be 

inconsis tent with the assumption on page 4 . 6 ,  sixth paragraph, that 

the glass will be manufactured outside of the region. 

Page 4 . 1 7 t third paragraph--Tbis should include a reference to page 

4 . 6 ,  seventh paragraph, where the particulate emission rate of 0 . 2  

Ibs/ ton i s  given, o r  i t  should be included here. 

Page 4 . 2 1 ,  fifth garagraph , second sentence--If these BaP levels are 

more reasonable,  the document should explain why they are not used.  

The concen- trations to which they are being compared should be discussed.  

Pages 4 . 24 and 4 . 25 ,  Tables 4 . 1 3 and 4 .  15--The percent change in 

concen- trations from the No Action to the Proposed Action are the 

same for RSP and N0
2

• This can ' t  be true since N0
2 

is reactive. The 

percent change for N0
2 

should be les s .  

Page A. 3 t last paragraph--The emission rate for BaP should be 1 . 7  x 

10 
... 4 

mgt cigarette rather than 1 . 7  x 10
4 

mg/cigarette. 

Page A . 3 ,  last sentence-'"'There are many situations for which ambient 

BaP is not negligible. Field studies in the BPA region ( e . g . , Hedford, 

Oregon , and Hissoula , Hontana ) have shown elevated BaP level s .  These 

findings should a lso be reflected for the BaP entries in Table 2 . 3 ,  

4 1  
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page 2 . 1 3 .  In addition , the DEIS ' s  reference (Hoschandreas and 

Zabranski , 1981)  shows penetration of 80 to 90 percent of the ambient 

BaP , d uring periods of no woodstove burn. This error is repeated 

throughout the DEIS . 

Page A. 5 I last paragraph--The equation for average daily concentration 

(CAVG) does not a l low for ambient contributions even though some of 

the pollutants modeled ace listed as group 2 pollutants ( L e . , from 

indoors and outdoors ) .  The examples used to demonstrate this equation 

could be presented io a different manner as indicated by the following 

two commeots . 

Page A . 6 ,  Example 1--10 the second l i ne of text , the house volume 

should be 400 m
3

. The value for tl comes from Table A . 5  and is 8 h. 

The resulting CAVG is 0 . 9 1 9  ug/m3 . 

Page A . 6 ,  Example 2--In the ninth line, "77 . 5 9 1 6 ) "  should be " 7 7 . 5  

( 16) . "  I n  the next l ine , the correct reference is Table A . 2 .  For all 

three volume s ,  a reference to Table A.3  should be included. In the 

last l ine , CAVG (low) =: 0 . 052 mg/m
3

, the use of significant digits is 

not consistent . 

Page A. 5, las t sentence--II •  • • source term emission rage • • . 

should be II . source term emission rate • . . 

Pages A . 7  through A. I0--All of the information in these tables is not 

referenced . 

41 
-8-39 1 Page A . B ,  Table A . S --Footnotes ( a )  and ( b )  are missing. 

40 I 
41 
42 1 
43 1 
44 1 
45 , 
46 1 
47 1 

Page A. I0--The denominator of equation (A . 2 )  is  incorrect . It should read 

ltv * I" instead of ltV + I . "  

Page A. I0,  last paragraph--In the second line , the correct reference is 

Table A . I O .  

Page A . I 2 ,  third line after equation (A . 5 ) ·-Table A . I3 (not Table A. 1 2 )  

contains typical water u s e  va lues . 

Page A. 1 2 ,  l a s t  paragraph-- In the sample computation the equation for 

the mass of concrete should be:  "Mass of concrete =: 1 7 . 4  * (2 . 3  x 103) 

4 x 10
4 

kg . "  

Page A . 1 3 ,  Table A . 12 .. ..  In the text o n  page A . 1 4 ,  t h i s  table is referenced 

after Table A. 1 3 ,  and therefore, should follow Table A. 1 3 ,  not p recede i t .  

Page A . 14 ,  third line--This line should read : ": 1 . 2  * (4 x 10
4

) . . .  

Page A . 14--In the calculation of the radon-222 well water term using the 

equation (A. 5 ) , the basis should be given for using a va l ue of r 0 . 6  

for the fraction o f  radon-222 released from wel l  water. 

Page A . 14, seventh line--Using values given for the estimates At 1 ACH 

and At 0 . 8  ACH , values of 0 . 90 and 1 . 12 ,  respectively, a re obtained. 

. 1  
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. . On a mass , .  Page A . I S .  f i r s t  paragraph , third line-... Should this be " 48 per unit area per unit . . .  1 "  

49 1  
50 1  

Page A . IS ,  Formula--The units on inputs and outputs need to be defined . 

It should be explained why the wall and cei l ing emission rate is divided by 

V*I ,  while the building and furnishing emission rates are divided by I only. 

Page A . 1 6 ,  last psragraph, fourth line--This line should be "C
S

' smoking , 

0 . 5 2 ,  5 . 0 ,  47 (Table A . lS) . "  

5 1 ' Page A . 1 7 !  first paragraph after Table A. lS--In the third line of the compu

tations At 1 ACH, the value "247 . 0/ 1 . 0" should be "47 . 0 / 1 . 0 . "  

52 Page A . I 7 ,  last line--The correct reference is Figure 4 . 1 .  

53 I Page B . I,  first paragraph--Append ix F does not contain the stated informa tion . 

Page B . 2  through B. 19--ln Tables B . l  through B . 16 ,  the heading of the last 

coluan is confusing and should be clari fied. Aa written , it could be inter-

54 I preted either as the minim.um and maximum contribution in percent to the 

indoor concentration or as the percent contribution to the minimum and 

aaxi_um concent rations . 

Appendix C, Outdoor Air Qua l i ty--This appendix ill too general to be of much 

55 value . I t  is not clear how seasonality of outdoor concentrations relates to 

indoor a i r  quality. Only one assumed ambient envi ronment wa. used . How was 

.. 

55 1 
56 

57 

-10-

information from Appendix C used? No mention is made of BaP which has 

an approximate national 24-hour average of 0 . 4  ng/m3 in cities that do 

not have coke ovens . 

Page C . I ,  fifth psragraph , seventh line-"'The correct reference is 

Table C . l .  The National Ambient Air Qua l i ty Standards (NMQS) include 

lead but it is not l i s ted here. A statement should be made that lead 

has an ambient standard but is not included because it is not a concern 

in the weatherization program, if that is the case . NMQS were not 

"set forth" in the 1970 Clean Air Act .  A requi rement for standards 

was mandated in the act, but stsndards were not p romulgated until 

1 9 7 1 .  

Page C . 4 ,  second paragraph--In the fifth line, should this be "18� of 

the obse rved days . . .  "1  In the sixth line , is " (a26 ) "  correct or 

should it be n ( 251) "1 In the last sentence, should "58 and 35" be 

"581 and 351"? 

5s 1 Page C . S ,  third paragraph, last line--Should thia be " l S:!!"? 

Appendix E, Benzo- [ a )  ... Pyrene Concentration and Health Effect RiBks--The 

discussion presented in this appendix does not provide the ba s is for the 

assumptions used in the impact aasessmen t .  Testing of Pike and Henderson ' s  

model with occupational populations exposed to BaP i s  no more accurate 

59 than the U. S. EnVironmental Protection Agency (EPA) risk assessment procedure 

for benzene soluble organic (BSO) because the occupational envi rorunent 

contains many other pollutants acting synergistically wi tb BaP. The basis 

for Table E . 2  should be included in tbe DEIS along with the reference to 

Pike and Henderson . 

4 1  
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Page F . I ,  paragraph 2 ,  line l 1 --We question tbe statement that "the 

unatta chment fraction values found in the workplace aod in the envi ronment 

60 are reasonably constant and not sufficiently different to cause a large 

disparity in the radiological dose assessment of envi ronmental and 

occupational exposures to radon daughte rs . fI Dust levels and air exchange 

rateB are expected to be more variable io homes than in workplaces , such 

uranium mines , where these parameters are controlled by ventilation.  

The report of the Committee on the Biological Effects of Ionizing Radiation 

(BEIR I I I )  states on page 316 that "In other atmospheres ,  howeve r ,  such 

as homes or buildings , the degree of disequil ibrium may be substantial . 

Another variable factor affecting the health significance of a given 

WL [working level] is the fraction of free daughter ions unattached to 

dust particles--not a major problem in mines , but potentially important 

60 
Thus , the above statement I in relatively clean space s ,  such as homes . "  

from the DEIS tends to oversimplify the assessment of healtl\ effects 

from exposure to radon daughters in residences . 

61 Page F .  4 ,  second paragraph, last sentence--Should this be " (> 95�) "? 

62 1 Page F . 5 ,  first paragraph, fourth line--Should this be "73�"7 

Page F . 7 ,  paragraph 3, l ine 7, and page 1 . 2 ,  paragraph 5 ,  line 4--lt is 

not clear why an exposure period of 85 years is used for radon risk 63 estimate s .  EPA has used a value of 70 . 7  years for the purposes of 

estimating risks from li fetime exposure to radon-222 and its daughte rs . 

4' 
-1 2-

64 1 Page F . lO, fifth line--Sbou1d this be "75';"7 

65 

66 1 
67 1 
68 1 
69 1 
70 I 

Appendix H, Health Effects of Oxides of Hitrogen--Data contained in this 

appendix are dated ( e . g . , EPA 197 1 ) ;  more recent a i r  quality data for 

NO
x 

are available (see Appendix C references ) .  Moreover , averaging times 

are not included with the concentrations . In the second paragraph, an 

erroneous reference to Shy ( 1973)  is apparently given because no 1973 

reference is included for Shy. We believe Shy ' s  work based on his 

Chattanooga study is questionable and would recommend other references 

such as Speize r ,  Ferris ,  and Hackney. 

Page 1 . 2 ,  last paragraph--The caveats contained herein need to be high-

l i ghted in dome fashion. This paragraph may be one of the most important 

in the DEIS because readers tend to remembe r numbers rather than caveat s .  

Page 1 . 7  t Table 1 . 5 ,  and page 1 . 12 .  Table I .  1 1 --ln the column headings . 

the second "Single Family" should be deleted. 

Page 1 . 1 4--The first two paragraphs are duplicated from the bottom of 

page I. 1 3 .  

Page 1 . 19 ,  first paragraph , first line--The correct references are 

Tables 1 . 16 and 1 . 1 7 .  

Page 1 . 2 1 ,  first paragraph, last l ine--The correct reference i8 Table 1 . 19 

( from Table 1 . 3) .  

41 
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Pale 1 . 23 ,  first paragraph, last sf!oteoce-·This should read : liThe differ-

ence in addi tional lifetime cancers from the Proposed Action (329 . 6- 175 . 5  

154 . 1) would b e  entirely due t o  tobacco smoke i n  residences . "  

Appendix J I Compa rison o f  Risks from Exposure to Air Pollutants to 

Voluntary Risk-"'Comparative risk values may be of seneral interest but can 

lead to inaccurate evaluations because of different bases of derivat.ion. 

In addition, many risks are voluntary while the ones derived i n  this 

DEIS are generally involuntary. Insofar a s  pOSSible , all health risk 

numbers should be normalized (as in the second paragraph on page J .  2) 

and expressed a s  the number of expected dea ths per 100 , 000 population 

per yea r .  The reasoning for use of Cigarette equivalents should be 

included. 

Page K . I ,  second paragraph, seventh and eighth lines--Heating zones 2 and 

3 should be inc luded . 

Page 1 . 5 ,  unnumbered table--No numbers a r e  included for apartments , and 

no reason is given as to why they were omitted. 

Btu II 
Page 1 . 6 ,  second equation .. -The last term should be " 0 . 24 _ .  

lb.  

Page 1 . 1 1 ,  fourth paragraph- ... The first two sentences should be made into 

one: "According to the air Quality analYSis (see Chapter 4 ) ,  only residences 

in mineralized regions 

•• 

77 / 
78 
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Page 1 . 1 1 ,  fourth paragraph, second sentence-"'This sentence is confusing 

because the values given are actually the fractions of residences that 

do not lDeet the exclusion criteria and do not need air-to-air exchangers .  

I t should b e  reworded. 

Page 1 . 15 ,  Formaldehyde .. ... The first p a ragraph, last sentence , states that 

(with urea-forma ldehyde foam insulation (UFFI) present) apa rtments and 

single-family detached (SFD) residences could require a i r- to - a i r  exchangers . 

The next paragraph states that no apartments have UFFI so only S i ngle- family 

� residences will need exchangers . It should be explained why the 

chanle was made from detached to attached and why SFD residences are not 

included in the calculations o f  additional exchangers required. Table I . 3  

indicates that 8FD residences do have UFFI and they should b e  include d .  

4 1  
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November 1 4 . 1983 

Comments on Bon n e v i l l e  Power Administrat ion ' s  dra f t  envi ronmental impact 
statement I The Expanded Residential Weatherization Program 

The Sierra Club commends the Bonnev i lle Power Administration for i ts 
leadership role in addressing the problem of indoor air qual i t y .  The 
research developed by BPA w i l l  be use ful in helping to protect the health 
of  m j l llons of people across the naU on . We admire BPA ' s  e f f o r t s  to f i ll 
the vacuum left by other government agencies in this policy arena . 

We recommend the following measures be taken in conjunct ion with the 
residential weatherization program: 

_ Implement monltoring and mitigat ion option # 3 .  
Because of  the lack of  predic tabi l i t y  of radon l e ve l s ,  w e  propose that 

all homes weatherized in BPA ' s  program be monitored for radon . 

We thInk mon itoring and m i t i ga t i on for radon should apply retroac t i vely 
to homes already weatherized in the ;> i l o t · a:1d regi:on .... ide ;>r03rans. This 
I torlng program should begin at once . The ear ly conservers should not be 
provided w i th less protection from radon exposure than later pa r t icipants 
..... ' ill  enJoy . 

I,..'p arc concerned that the level of radon at which BPA is proposing to 
take correc t i ve a c tion may be too h i g h .  Little information is presented 
in the draft EIS as to why BPA choose a radon l evel of three picocur ies per l i ter 
as an action level . The f inal EIS should discuss the rationale for choosing 
this standard . 

The ASHRAE definition of acceptable indoor a i r  q u a l i t y  ( page 3 . 7 )  i s  
n o t  appl icable to radon . There i s  no known s a f e  level o f  exposure to radon . 
Also , there is no quantitat i ve means to measure "dissati sfaction" with an 
imperceptible pollutant such as radon . 

We are also concerned because the Environmental Protection Agenc y ' s  
rad o>l standard for buildings built o n  o r  near uranium m i l l  tailings was 
never intended to apply to other bul i d i ngs . The d r a f t  EIS acknowledges 
this fact but does not offer any compelling reasons why that standard 
should apply to homes weatherized in BPA ' s  program . 

Further , the radon c r i teria level of three picocllries per l i ter i s  
higher than t h e  e s t imated average radon level f o r  homes in the Northwest 
( 2 . 5  picocuries per l i ter ) .  

_ Implement mon i toring and mitigat ion option # 1 . 

We propose that h i gh ri sk homes (mobile homes and homes wi t.h urea for-
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maldehydc foam i n sulation) be monitored for formaldehyd e .  A sample o f  homes 
without these characteristics should also be monitored to determine i f  
formaldehyde levels exceed BPA ' s  c riterIa standard . 

We think i t  is probably unnecessary to extend retroa c t i ve monitoring 
and m i t i gation for formaldehyde to homes already wea ther i zed in BPA ' s  pro
gram . We assume that neither mobile homes nor homes with UF foam insulat ion 
have been weather i zed through BPA ' s e f f orts . 

\.,le are concerned about BPA ' s  selection of . 4  parts per mi l l ion ( for
maldehyde) as the l evel which tri ggers m i t i ga t I on . We would like a n  ex
planation of the rationale for choosing this standard . 

We are par t icular l y  concerned because so many other entI ties have 
choosen a lower standar d  o f  . l ppm . The final ElS shou l d  quantify the number 
of people expected to develop a formaldehyde a l lergy a t  exposure to  . 4 ppm . 
If [hIS is impossible , t he NF.PA requirement to e s timate a "worst case" 
analysis will appl y .  

I f  we accepted BPA ' s f igures o n  the cost o f  mon itoring and m itigation , 
we would be more reluctant to recommend options # 1  and # 3 .  BPA ' s  est Imate 
indi.cates it would cost approxImate ly $1 Di llion or more per life expected 
to be saved by m i tigation . 

We assume that costs w i l l  be reduced considerably by quantity pur
ctlasing of  mon i tors and a i r - to-air heat exchanger s .  We would like to see 
such an est imate i n  the f i nal EIS . This $ 1  m i l l ion cost could a1so be re
duced by venting water wel l s  a t  the source rather than i n s t a l l ing a i r -to
air heat exchangers . 

The cost of m i t i ga t i on . per kWh of energy acquj red . would be less 
expen s i ve i f  greater energy savings were achieved in each weatherization 
j o b .  The final EIS should calculate a cost per kWh f i gure based on the 
Northwest Power Planning Council ' s  d irective to  install all structurally 
feasi ble and regionally cost e f f ec t i ve conser v a t i on measures . 

_ We urge BPA to implement the Counc i l ' s  directive regarding comprehen
s i ve weatherization jobs . 

The j ndoor air q uali ty problems related to wood as a fuel source are 
relatively new to the Northwest . Fuel switching to wood i s  becoming more 
and more commonplace for cost reasons. 

Slate and local governments are increasingly concerned with  both the 
problems of  f ire and pol l ut ion hazards associated with  wood stoves . Con
sequently . we assume that s t andards for wood s t oves w i l l  be established 
throughout the region ( i . e .  the new wood stove l egis lation passed i n  Oregon ) .  

-2-

MEMBER CHAPTERS: Cascade, Oregon. Northern Rockies. Western Canada 

42 



if' 
o 
� 

7 

8 I 

9 I 

S I ERRA 
CLUB a�· i' :', 

. '  � ,� .. ') .
,
,
, NORTHWEST REGIONAL CONSERVATION COMMITTEE 

We think tha t it is preferrable to reduce emissions at the source rather 
than provide compensatory ventilation to d i l l u te pollutants . 

- We recommend tha t the regional model conservation s tandards address 
both health and safety factors related to .... ood heatin g .  

- W e  recommend that information regarding t h e  health a n d  safety j mpacts 
of  .... ood stoves ee made avaliable to all par t icipants i n  BPA ' s  weatherization 
program . 

We think that both tobacco smoking and the use of portable gas space 
heaters are ma t ters of personal choice . The North .... est ratepayers should not 
bear the cost o f  mitigating these hazards . 

- We recommend that J.nformation on the hazards of tobacco smoking and 
use of  unvented gas space heaters be made avaliable to all program par t ic i 
pants . 

- Rather than exclude homes .... ith  unvented gas stoves and ovens from 
full part i c i pation in  BPA ' s  program , .... e recommend that range hood ventilators 
be installed to reduce the level of combustion pollutan t s .  

Recommended add i t ions to the analvsi s contained i n  t h e  draft EIS 

The hea l t h  impac t s  of  the "no action" and "delayed a c t i on" alternatives 
could be as great or greater than the impacts related to the proposed action 
(wi thout m i t i gat ion ) .  Price-induced conservation .... ill motivate many peo p l e  
to weatherstrip a n d  cau l k  t h e i r  windo .... s and d o o r s  regardless o f  pol lutant 
sources . 

- The f inal EIS should project health and energy impacts ( under the 
"no action" and "delayed action" a l terna tives)  from people weatherizi n g  
their own homes wi thout BPA ' s  assistance . 

We are concerned that dO-it-yourself .... eatheri za tion e f f o r t s  may per
manently impair the cost e f fecti veness o f  comprehensive .... eather i za t i o n .  
T h e  cost effectiveness of  BPA ' s  weatherization program i s  related to how 
comprehensive the program is and how qUickly it is implemen ted 

The indi vidual weatherization efforts spurred by the "no ac tion" and 
"delayed action" a l ternatives .... ill be piece-meal and unpredictable in 
t i m i n g .  The penet.ration rate . timi n g , and u l t imate l y ,  cost e f f ecti veness 
of BPA ' s  weatherization program .... ill be a f fected by these i n d i vidual e f f o r ts . 

- The final EIS show display the potential energy savings that .... i l 1  be 
permanen t l y  lost if the "no act ion" or "delayed ac tion" a l ternati ves are 
implemen t e d .  

- 3-
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10 1 - The health  impa c t s  of genera t ing resources which may be needed i f  
t h e  proposed action i s  n o t  adopted should i n c ]  u d e  e s timates o f  deaths 
from construct ion and operation o f  transmission faci l i t ies . HIstorIcal 
records can provide t h is  data . 

1 1  

1 2  

- We would like t o  see more epidemJ.ological daLa o n  the hea l t h  
effec ts of radon . 

Sweden . for example , has hi gh radon leve l s .  Is there an J.ncreased 
i n C I dence of lung cancer J.O Sweden that can be correl a ted wi th the elevated 
level of  radon? 

- The anal YSis o f  hea lt.h effects related t o  radon should q ua n t i f y  ex
pected number of cases of emphysema . 

- The hea l t h  e f fects of gamma radiat ion from radon , such as birLh 
defec ts should be quan t i fied . ( See Envi ronmental Assessment. : Proposed BPA 
Regionwide Weatherization Program .  ApriJ 3 0 ,  1 98 1 ,  page 7 . )  

- We .... ould l ike to see table 2 . 1  augmented with some addi t ional 
f l gure s .  1 )  The f i n a l  [IS shou l d  Inc l ude (-1 cal c u l a l 1 0n o f  en v i ronmental  co s ts  
and benef i t s  based u p o n  the me thodo l ogy developed by th e  Northwest Power 
Counc i l . 2) Energy sa VIngs should be projected using both BPA ' s and the 
Council ' s  heat loss methodology . 3 )  The cost f igures should inc.l ude a 
mill  per kWh estima t e . 4) We would a lso l i ke to see an estimate of the 
cost o f  m i t i ga t J.on ( by actJ.on ) related t o  the number o f  l i ves expected t o  
be saved by such action s .  

RM/ l f  

-4-
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2555 Van Buren 
Eugene OR 97405 tiImJb Nov 2, 1983 
503-485-6265 

-

RE :  WEATHERIZATION PROGRAM • . .  AIR TIGHTENING MEASURES 

Peter Johnson 
BPA 
P O Box 3621 
Portland OR 97208 
Dear Mr. Johnson, 

I was unahle to att end the public hearing on the 
Expand ed Residential Weatherization Program in Eugene . 
I am writing to express my views on this sub j ect . 

I have lived for over a year in a EWEB certified 
energy efficient house in the River Road area of Eugene . 
I moved be cause I had to change n e i �hborhoods for family 
reasons . The EWEB energy effic ient house i s  ext remely tight . 
It is constructed with plastic air seals throughout . It 
had a dehumid ifier as standard eqUipment . 

Very often the air quality inside was much better than 
the outside air quality .  In t h e  ne ighborhood there were 
many wood burning stoves and fireplaces . During frequent peri od s 
of air stagnation the outside air m quality was very poor. 
The inside air quality was always excellent . 

I strongly urge that you pay for air t ightening measures 
for all homes in this area. If someone in a tight house needs 
fresh air and the air outside is better than the inside air, 
the home residents can always open a window. 

We need more weatherization and conservation measur�s so 
that people will burn less wood and this will help t o  keep the 
outside air � cl eaner. 

In m your Environmental Impact Statement you d o  not cons i d e r  
the effect of large numbers o f  peo ple switching from electric 
or gas heat t o  wood heat . Wood heat is the cause of most of 
the air pollution in Eugene and Port land . And th i s  wood heat 
pollut ion will continue to �row worse as electric and gas rates 
ris e .  Also cons ervation measures will help t o  reduce wood heat 
pollution because a well wmmmmmmmmm_d weatheri7,ed house will fteed 
to burn much less wood than a old drafty unweath e �ized hous e .  

PLEASE • • • • •  weatheriz8 all the homes i n  the �and provid e 
as much money to help people weatherize as possible . And help 
to provide s torm windows , weatherst ripping, caulkiqg e t c .  
If the a i r  is better outside than insid e/ we can always open 
the m window. But if the air out s i d e  i s  po l l uted by wood smoke 
what can we do? 

s i n c eIPJ;� 
CWeiner 

44 ("�"'''''E��::::::�_�� ..... � ... •• ... 0 

DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Centers for Disease Control 

Atlanta GA 30333 
( 404) 452-4257 
Novembe r  10 , 1983 

Mr. Anthony R. Morre l l  
Enviromnental Manager 
Bonnev i l le Power Administration 
P. O. Box 362 1-5J 
Port land , Oregon 9 7208 

Dear Mr . Morre l l :  

W e  have reviewed the Draft Environmental Impact Statement (ElS)  for Bonnev i l le 
Power Administration ' s  (BPA) proposed Expanded Res idential Weathe riza t ion 
Program. We are responding on behalf of the Centers for Dise ase Control and are 
offering the fol lowing ccmments for your consideration in preparing the final 
document . 

We underst and that under this expanded program ( Proposed Act ion) J a l l  present ly 
exc luded residences would be eligib Ie to rec e ive air- infiltration reduct ion 
measures . It is the purpose of this EIS to evaluate this "Proposed Act ion" J a 
"No Act ion" Alternative ( no expansion of BPA ' s  present weatherization progr am) , 
and a I1Delayed Action" Alternative (3 to 5 year delay in expanding BPA ' s  "Present 
Program" to a l low for additional health rese arch ) .  We note that a preferred 
alte rnative will  not be identified unt il after pub lic review and ccmment on the 
Draft EIS . 

Wh i le the overall  goal of the Proposed Action is to provide a complete weatheri
zation program for a l l  e l igib le homes so that participa tion in .the program and 
the result ing energy savings are maximize d ,  one purpose is to protect pub lic 
health and welfare wh ile carrying out the program ( p .  1 . 2 ) .  Howeve r ,  it appe ars 
that this Proposed Act ion may have a significant negat ive impact on the cumu la t ive 
he al th r isks as sociated wi th the BPA Res ident ial Weatherizat ion Progr am .  

Based on the EIS , we have pub lic health c oncerns about the expected increase in 
indoor air po l lut ion.  The Proposed Act ion alt ernative is expected to result in 
the highes t  risk of adverse he alth e f fects of the three alternatives discussed 
above . Increased cases of c ancer cou l d  result from higher concentrat ions of 
benzo- ( a)-pyrene (BaP ) ,  radon , and formaldehyde due to the predicted reduc t ion 
in the air exchange rate frcm the proposed we atherization measures . As a res u lt , 
increased concent r at ions of respir ab le suspended particulate matte r ,  nitrogen 
oxides , carbon monoxide , and carbon dioxide may cause sens i t ive individuals to 
expe rience eye and nose irritation , breathing difficu lt ies , headaches, dizzines s ,  
and possib l y  nause a .  

From examination of the es t imated concentrat ions o f  N02 and CO2 associated with 
the Proposed Act ion alternative , i t  appe ars that cert a �n air quality st andards 
wh ich are protect ive of human he alth wi l l  be exceeded in indoor air. Since sensi
t ive individuals can expe rience breathing prob lems and possib ly respiratory i l ines s 
at these expected concentrations , s teps must be taken not to increase the risk 
to public health by implement ing weatheriza t ion measures without the inclusion 
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o f  adequate safeguards . In view o f  the IIBsseline" health e f fe c t s  and the 
"Present Program ' s" health e f fects for each of the indoor air po l lut ant s ,  the 
significance of the added health risks fran the Proposed Act ion and the mi t igation 
alte rnatives needs to be careful ly assessed and related to acceptable leve ls , 
standards, and/or public health goals . 

1 I In the cc:xoparat ive evaluat ion of the alternatives (Tab le 2 . 1 ) ,  we believe that 
the cancer risk rate in terms of annual cancers pe r  specific population size 
should be c larified. The acceptab le leve l of cancer r i sk is an important issue 
that needs to be addressed in the Final EIS. What is the maximum leve l of cancer 
risk that would be conside red acceptab le without mitigat ion by the BPA dec ision
maki ng aut ho ri ties? 

2 

3 I 

4 1 

For the Proposed Action, the most significant health e f fects appear to be the 
result of e levated BaP and radon leve l s .  Since the mit iga t ion a l ternatives are 
shown to significantly reduce the cancer risk rates and potential health e f fe c t s  
associated with the indoor contaminan t s ,  we would rec ommend that the Proposed 
Act ion alternative not be s e lected without inc luding mit igation. 

I f  the Present Program is to be expanded, ml.tl.gation should be incorporated into 
the expanded program to minimize potent ial health e f fec t s .  Consideration shou ld 
be given to the use of more than one mitigat ion-by-exc lusion or mi t igation-by-act io n  
alternat ive t o  minimize any significant increase i n  the cancer risk rate above 
BPA ' s  Present Program. Wh i le the potential outdoor air quality benefits to be 
gained fran the emission source reduct ions have been discussed , the pos i t ive 
health e f fe c t s  to be gained fran the reduced outdoor air pol lution emissions 
should be cc:xopared with the negat ive health e f fe c t s  associated with the Proposed 
Ac t ion ' s  degrada t ion of indoor air qua l i ty .  Th is canparison shou ld also discuss 
the d i f ference in the extent of exposure and the voluntaristic ab i l ity o f  the 
exposed popu l a t ions to prevent and control any potent ial ly harmful exposure. 

Risk est imates presented in the DEIS for lung cancer secondary to radon daughter 
exposure appear to be in line with current ly accepted radiation prot ect ion guide
lines . Recognition is given to the fact that large uncertainties exist in these 
es t imates . 

Certain of the proposed act ions with mit igat ions wi l l  require that potential 
part icipants be advised of the risk that may result to them fran weatherizat ion 
of their part icular home . Although it may not be within the scope of this DE I S ,  
prec ise ly how t h i s  wi l l  b e  done, so that people c a n  make infoT1D.ed dec i sions o n  
weatheriza t ion, h a s  impo rtant public health and legal imp licat ions _ particu larly 
if weatherized homes are subsequently sold or if  radon r i sk e s t imates change 
significantly in the future. 

In conc lusion, s ince the No Action Alternat ive has been demons trated to have 
the least impact upon public health, we wou ld support select ion of this alterna
t ive . We apprec iate the opportunity to review the Draft EIS . Please send us 

.. 

Page 3 - Mr . Anthont R. Morre l l  

three copies o f  the Final E I S  whe n  it  becomes ava ilab le . Shou l d  you have any 
que s t ions about our comment s ,  p lease ca l l  Mr . Robe rt L .  Kay, Jr . ,  or me at 
ITS 2 36-4 16 1 or 236-4257,  res pect ively. 

Sincerely yours , 

=5:7--.P � 
Frank S. L i se l la ,  Ph . D . 
Chief, Environment a l  Affairs Group 
Env ironmental Health Services Division 
Center for Environmental Health 
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RETYPt:D FROM ORIGINAL LETTER 

Bonnev�lle Power Aaministration 
Anthony R. Morr e l l  

Eugene , Oregon 
November 11, 1983 

This letter is in response to your proposed Expanded Residential 
Weatherization Environmental impact Statement (EIS) . 

My home was build in 1966 to the codes at that time. It has single pane 
glass in a.Ll winaows . My home was analyzed in late 1982 per BPA standard s ,  
but did not qualify for storm windows o r  whatever was and is necessary for 
tightening , because I Ii ve rural and have my own water wel l ,  and one-fourth of 
main floor lS concrete slab. The reason for not qualifying was radon gas per 
BPA .  

My family and myself respect your concern for our health, but I cannot 
prove your statements in the EIS nor can I disprove them. 

My neighbors and frlends feel the same way ,  therefore I propose that we 
get on with full weatherization. 

I feel. so strongly about tnis that I will volunteer my home as a pilot for 
full weatherization with continued monitoring . 

I am a member of' Lane Electric Cooperative here in Lane County , Eugene , 
Oregon. 

An example would be a home that meets all stanaards-was weatherized, but 
later addea a wood stove or other things might cause more health problems. 
1 believe this example shows the potential problems tnat might arise due to 
the indiviaua.L home owners search for comfort . No law or government agency 
c ould control the individual. 

Again 1. am concerned enough that I am reminding you about volunteering my 
home as a pilot for this region. 

Sincerely , 

I sl Lewis C. Jones 
85641 Pine Grove Rd . 
�ugene , Oregon 97405 

4fi 

13210 S.E. 240TH 
KENT, WA. 98031 

DAVID BUSCHER. M. D. 

Anthony R. Morrel l 
Envi ronmenta 1 Manager 

Cllnlul Ecology 

Pr ..... "U .... Ml!lcncln. 

November 4, 1 983 

Bonnevi l le Power Admi ni strati on 
P . O .  Box 36Z 1 - SJ 
Portland , Oregon 97208 

Dea r Mr. Morre 1 1  : 

I am a physi cian who speci al i zes i n  c l i nical  ecol ogy and have a 
strong i nterest i n  the envi ronment and how i t  i s  affecting the 
hea lth of our popu lati on .  

I wou l d  l i ke to add that i n door pol l uti on i s  certai nly much more 
of a prob l em than outdoor pol l u t i on for the most part. For sev
era 1 years I have been aware of the growi ng sensi ti v i ty of numer
ous patients to pol l utants wi t h i n  thei r homes . 

The work p l ace al so i s  a cons i derable  source of probl ems for many 
peopl e ,  especi al l y  those working i n  new offices that have been 
constructed "t ight, "  to prevent heat l os s .  Many of these offi ce 
bui l di ngs are poorly venti l ated and the a i r  i s  s impl y  recyc led .  

As you are aware , i n  many homes the " t i ghteni ng" has a l l owed the 
pol l utants to accumulate in  a more concentrated fash ion .  Many 
patients do not know that they are be i ng made i l l  by thei r  home 
or working envi ronment .  The pol l utant leve l s  are usual ly qu ite  
mi ni mal , but  chronic exposure on  a l ong-term , dai ly bas i s  can grad
ual ly  weaken a person ' s  immune system resu l t i ng in numerous prob
l em s .  

These symptoms commonly w i  1 1  mani fest s imply a s  eye , nasal , throa t ,  
a n d  1 ung i rri tati on , but other times they wi 1 1  mani fes t as more 
genera li zed symptoms such as depressi on , i rri tabi 1 i ty , repeated i n
fect i ons , as we 1 1  as many other symptoms too numerous to menti on . 

I feel that the " ti ghteni ng" i s  one of the major causes of thi s 
prob 1 em wi th i ncreased leve 1 s of i ndoor po 1 1  uti on . The other prob
l em whi c h  is probably more i mportant is the bui l d i ng materi a l s  that 
are used within  the home and offi ce envi ronments . Many of these 
mater i a l s  are q u i te toxic  such as  g l ues , res i ns , and , of course , 
parti c l e  board whi ch contai ns fOl1l1al dehyde . 

1 .  
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Some grades of plywood a 1 so contai n forma l dehyde. Syntheti c car
peting is a petrochemical  base and the foam undermat genera l ly con
tains formaldehyde. 

There a re a l so many other potenti a l ly hazardous mater i a l s  used wi th
i n  our homes and offi ces . 

Oi 1 and gas heating systems can be a source of very seri ous problems 
especi a l ly if the furnaces are not functi oni ng at  optimum efi ciency. 
The combusti on products produced can be a source of probl ems for sen
s i t i ve i ndi vi dual s .  

I know the energy c n S 1 S  i s  very rea l . I feel el ectri c heat i s  prob
ably the safest form of heati ng to be used within  our l i vi ng and work
i ng envi ronments . I a 1 so fee 1 that ti ghteni ng the homes and offi ces 
i s  genera l ly a good i de a ,  but thi s can be over-done. They shou 1 d not 
be made 100% a i rtight.  I a l s o  strongly feel that thi s  problem of i n 
door a i r  poll uti on wi l l  b e  s i gni fi cantly reduced i f  w e  use more non
tox i c  bui l d i ng mater i a l s  in the future. Of course , I have not brought 
up the problems of wood s tove s ,  space heaters , tobacco smoki ng , etc . ,  
whi ch are a very ser i ous  hazard for suscepti ble  i ndi v i dua l s .  

Thank you for a l l owi ng the pub l i c  t o  comment on thi s  extremely seri 
ous problem .  

,� 
D 

DB/iXll 

2. 

-
Departmen t of Environmental Quality 

VICTOR ATIVEH GoII'ernor 622 S,W. FIFTH AVENUE, BOX 1 760, PORTLAND, OREGON 97207 PHONE: (5031 229-5696 

• 
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Anthony R. Horrell 
Eov iromen tal Manager 
Bonneville Paver Administration 

P. O. Box 3621-SJ 
Portl and , OR 97208 

Dear Hr. Horrell : 

November 1 4 ,  1 983 

Re : B PA Expanded Residentiel 
lieatberization Program 

The Oregon Department of Environmentel Quel ity is extremely interested in 

B PA' . Expanded Residentiel liea tberization Program. lie are relying heavily 

on increased reSidential weatherization to reduce severe ambient air 
q ual i ty probl ... s, created by reSidentiel wood beating, by reducing beating 
loads and consequently wood use. Local governaents in Portland, Eugene , 

and Medford have adopted weatherization ordinances which are incorporated 
in our federelly approved Clean Air Act Impl_entation Plan. These plans 
are deSigned to clean up air quelity problems to tbe point tbat heel tb and 
welfare air q ual i ty standards are lIet and airshed space 18 avail abl e tor 

growth and development. Sucoess of weatherization 18 heavily dependent on 
financiel incentive progr .. s suob as tbose of BPA. lie tberefore strongly 
support tbe proposed action el ternative. 

We are very sensitive to indoor air quality problems and we recognize 
concerns about tightening ot hOlIes with wood heating appliances. We 
believe an air to air beat excbanger mitigating measure is a potentiel 
solution al tbough there ... y well be Significant objection to tbis 
mitigating measure because ot its cost. We believe that another acceptable 
approach would be to l illit your expanded reaidentiel weatberization progr ... 

for wood heating hOlIeS to double pane windows and patio doors witbout 
requiring air to air heat exobangers. This sbOuld resul t in achieving tbe 
majority of potentiel energy savings witbout I18terielly .tightening" tbe 
bouse as it 1a our iIIpression tbat double glazing can be added to bomes 
without changing tbe air l eakage rates. 
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Anthony R. Horrell 
November 1 4 .  1 983 
Page 2 

Again, we strongly urge BPA to take a positive action now on the expanded 
residential weatherization program as we believe that overall ,  there will 
be a positive benefit to the heal th of Oregonians due to clean up of major 
air quality probl ems caused by wood heating. We also believe there will be 
a positive economic benefit due to the airshed room made avail able 
for growth and development by helping to solve one of our toughest air 
quality problems. 

JFK:ahe 

AZ446 

cc : Department of Energy 

Sincerely, 

• /1 ' 1  '}f« � .r{) ' .. c .  y - . 

l� Michael J. Downs
' 

l' Acting Director 

.., 

I 2 I 
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~ 
VIffinu INDUSTRIES.IN!:. P. O. B O X  2 05 1 8  P O R T L A ' O .  O R E G O N  9' 220 . P H O "  ( 1 0 3 )  66' ·6 0 '<' 

November 1 0 ,  1 9 8 3  

Mr . Anthony R .  Morrell 
] 002 N .  E. Holladay S treet 
Portlan d ,  OR 9 7 2 3 2  

RE : The Expanded Residential Weather i z a t ion Program 
Dra f t  Environment a l  Impac t  S ta temen t 

Dear Mr . Morrel l :  

With regard t o  the ahove, we wish to have the fol lowing comments inc l uded 
in your review o f  the draft E . T . S . :  

Viking Industri e s  admir�s Bonneville ' s  continued contr ihutions to the 
improve.ment of our environment and the Northwe s t ' s  energy need s . After 
reviewing the E . I . S .  and the summar y  docume n t ,  we recommend the one 
clear path for the B . P  . A .  to take ; action No . 2 ,  the Proposed Act i o n .  
Provide t ightening measures t o  a l l  eligible el ec t r i c a l l y  hea ted residence s .  
W e  would a l s o  suggest including a s t a t ement t o  a l l  r e c i p i e n t s  o f  
weatheriz;ation bene f i t s ,  indicating that some p o t en t ial health risks 
could develop . Al s o ,  the r e l a t i onship of those potential risks should 
be delineated in real world compar j sons ,  rather than j us t  s ta t i s t i c s ,  
i .  e .  t h e  ri sk of developing cancer from Radon c o u l d  be compariable t o  
t h e  risk of c a n c e r  from drinking d i et pop for "x" number o f  years . 

A f t er s t udy i n g  the d a t a  presented in the E . I . S . ,  it is almost impossihle to 
j u s t ify the continued reduced levels of your present weatherization 
program. There is not enough clear data t o  assure that � e s t imated side 
effect would occur . Even when trying to group information, as to the 
range o f  e f f e c t s ,  you can not correlate this into the l i f e span o f  an 
individual . Therefore, any weathe r i z a t i o n ,  short o f  the Proposed A c t i o n ,  
would be a disservice to t h e  individual a n d  the region . 

Q U A L I T Y  B U I L D I N G  P R O D U C T S  T H R O U G H  L E A D I N G  D E A L E R S  
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November 10, 1983 

Although further research into the environmental trade-offs of any 
weatherization program 1s important ,  Bonneville is not the best 
agency for continuing such studies. There are agencies more 
appropriate for this task, especially since the issues raised by 
the B . P . A .  are neither regional nor specific to electric hea t .  
Perhaps i t  1 s  t ime t o  l e t  this responsibility pass and return to 
the business at hand ; preparing the Northwest for the next decad e .  

Sincerely, 

�� · 1- 1c...v...� 
Viking Industries, Inc . 
James Franklin 
Engineering Departmen t 

JF!ldt 

.. 
Lawrence Berkeley Laboratory 

1 Cyclotron Road Berkeley, California 94720 

November 1 1 ,  1 9 83 

Anthony R .  Morrell 
Envi ronmental Manager 
Bonnevi lle Power Adminis tration 
P.O.  Box 362 1-SJ 
Portland , Oregon 9 7 2 08 

Dear Hr.  Morrell: 

Enclosed are comments on the E I S .  

( 4 1 5 )  486-4000 • FTS 45 1-4000 

appreciate the opportuni ty to comment on this 
difficult s t atement . 

important 

enc . 

�� g� 66�n R � ·
G�rman 

Staff Scientist 
Building Ventilation and 
Indoor Ai r Quali ty 

and 

4. 
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COMMENT ON THE DRAFT ENVIRONMENT DlPACT STATEMENT (BPA) 

BY JOHN R. GIRMAN 

INDOOR AIR QUAlITY GROUP 

LAliRENCE BERKELEY LABORATORY 

The following comments are made with a realization of the difficulty 

that occurs in writing sn EIS on such 8 broad issue with 80 much 

uncertainty I n  the basic i nformation. I t  I s  recognized that in many cases , 

such dif ficulties cannot be resolved a t  this time on 8 Bound scientific 

basi s .  Nevertheless , many comments are presented on these difficulties for 

completenes6 and to insure consideration of all aspects o f  an important 

iSBue . 

This firs t sect ion of the cri t ique will deal with general comments on 

BPA's Draf t Enviromnent Impact Statemen t  (DElS) on the Expanded Residential 

Weatherization Program . Subsequent sections will offer more specific com-

ment . 

ORGANIZATION 

The 

rather 

chapter 

organizational order of the DEIS tends to obscure and confuse 

than provide information clearly . Comment will be made on each 

in order s tarting with Chapter 2 . 0 .  The title o f  Chapter 2 .0 ,  
"Comparison of Alterna tives" (a8 titled on the red overle a f ,  "Alternatives 

Including the Propoaal Action") is completely misleading. It is really an 

extended summa ry a s  is indicated by the t i t l e s  of the firs t tables in the 

chapter, and follows the Summary too closely. This chapter presents inade-

quate summaries of the pollutants and their health effect s .  The range of 

calculated pollu tant concent rations are presented without information 

.. 
regarding the assumptions and parameters used to calculate these concent ra-

tions. Thu s ,  the reader is lef t without any basis or context to assess the 

validity of the health effects presented in this chapter. I f  this chapter 

were the last chap ter ( fol lowing what i s  now Chapter 4.0) , it would be 

appropriate and logical ; in its present position i t  serves as a second and 

unnecessary summa ry. 

Chapter 3 . 0 ,  "Description of the Affected Envi ronment" (or as t i tled 

on the red overleaf, "Affected Environment " )  i s  logically the int roductory 

chapter and should follow Chapter 1 . 0 ,  "Purpose and Need for Action" , a s  it 

provides descriptive information needed to define the problem and the 

parameters affecting i t .  

A short , new chapter outlining the "Alternate Courses o f  Action" 

should be added after "Affected Envi ronment" . Much of this material would 

come from the chapter presently titled "Comparison of Alternatives " .  

Finally, the chapter t itled "Envi ronmental Consequences" should 

conclude with much of the material it now contains. Howeve :t' ,  the Summary 

Tables and Figures from what is now chapter 2 . 0  should be incorporated at 

the end of the chap ter. 

•• 
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HEALTH EFFECTS 

In genera l ,  the DElS tends to underemphasize health effects other than 

death by cance r .  While 11m! t e d  d a  t a  exist f o r  t h e  health risk o f  certain 

pollutants with respect to cancer, facilitat ing s numerical r i sk assessment 

for these pollutants ,  certainly concern for publi c health goes beyond the 

absence of body count s ;  Bome awareness must exist that high levels of non-

carcinogenic pollutants have deleterious effects on public health. For 

example , despite a reasonably comprehensive appendix on the health s tudies 

o f  N02 , no discu ssion or recognition of the role N02 may play i n  decreasing 

resis tance to respiratory illness can be found in the main body of the 

repor t .  Decreased resi s tance to respiratory illness would result in in-

creased medical expenses and increased absenteeiam. The omi ssion of any 

discussion of non-fatal health effects occurs despite calculated concentra-

tions of N02 that are 2 to 300 t imes higher than the EPA outdoor standar d .  

Some recognition should be given t o  t h e  health effects that encouraged EPA 

to establish the s tandard for the health of the general popula tion . Sim1-

lar arguments can be made for the need to assess the non-carcinogenic 

health effects of HCHO , CO and CO2 within the context of the weatheri zation 

program . 

In genera l ,  the appendices on health effects are well written and 

reasonably comprehensive, yet the main body of the report fails to incorpo-

rate this information or i t s  implications. For example , in Appendix E i t  

i .  stated t ha t ,  "the entire carcinogenicity of cigarettes cannot be a t t ri-

buted to RaP, . .. .. ..  Yet that i s  exactly what i s  d one i n  the main body o f  

t h e  repor t .  A l l  of the carcinogenic effects of RSP excluding RaP are 

ignored repeatedly. Cigarette smoke particulates are a component of RSP 

and contain many other PAR besides BaP ( s ome of which are also 

3 

.. 
carcinogens ) .  Thus, the health effects of increases of RSP are incorrectly 

trivialized to, "Non-smokers may experience eye and nose irri tation and 

reduced breathing capaci ty" ,  a s  I s  found I n  Tables 2 . 5 ,  2 . 6 ,  2 . 7 ,  2 . 8 ,  2 . 9 ,  

2 . 10 ,  and 2 . 1 1 .  

Simila r l y  all of the resul t s  o f  health studies on N02 are reduced t o  

"Sensi tive Individuals may have t rouble breathing " .  F o r  CO, health effects 

8S listed in the main body o f  the report are that, "Senaitive individuals 

may become exhau sted more quickly " .  This ignores the basis for the EPA 

outdoor standard : health effect s of individuals with angina pector i s .  

I n  summary , t h e  DEIS i s  i ncons i s tent i n  i t s  treatment and a ssesament 

of health effect s .  The main body o f  the report ignorea o r  fails t o  

incorpora te fully the results o f  health effects atudiea l i s ted i n  the 

appendices. 
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RISK ASSESSMENT 

The number of cigarettes smoked per day is not an appropriate or 

recognized unit of r1sk. If used once in the report 8S an indicator. by 

comparison, of the level of rlsk, few would find fault . But the a t t empt to 

elevate this method of estimating risk by i t s  use in Appendix J aod Chapter 

2 . 0 ,  1s without an accepted scientific basis and ignores common practice 

without of fering a defense of its use . 

In u sing the number of cigarettes smoked per day 88 8 unit of risk, 

the report 1s comparing risks from indoor air pollutants of which the 

general public has little knowledge or basis for understanding, with a risk 

( from cigarette smoking) of which , again, the general public (and in fac t ,  

much of the scientific community) has l i t t le understanding. Restating the 

above , the report i s  comparing a risk only vaguely def ined with another 

risk only vaguely defined i n  the public mind . Few members of the general 

public could give the excess risk for a lifetime , pack-a-day cigarette 

amoker .  

6 I Another factor ignored by the report's comparison of risks to 

c igarette smoking is reviewed by Repace and Lowery ( 1982) ; the health 

effects of cigarette smoking appear t o  be nonlinear t o  a s t rong degree. As 

an example of thi s ,  if a person having no exposure to cigarette smoke has a 

pulmonary funct ion of 100% , a 4o-cigare t t e  a day smoker has a pulmonary 

function of only 50%. People exposed to s idestream smoke at work or who 

smoke to 10 ciga rettes a day have a pulmonary function o f ,  not 98.8 t o  

8 7 . 5% 8S would be the c a s e  if t h e  health effect s were linear, but 7 5% .  

Thu s ,  t h e  report has used a s tandard for which there are s trong indicat ions 

of nonlinearity . 

-

7 

The comparison of risks 1n Appendix J 1s actually a norma lization of 

the e s t imated risks, lIihich 1s not appropriate. I t  would be useful to 

replace this appendix with one which d raws the parallels between air 

pollutant-related risks and o t hers indicating how d i f ferences lead to 

alternative perspectives for regulatory control. 

A much better approach to defining risk and what may be acceptable 

risk has been given recently by Albert � 1 983 ) .  H e  states that the FDA has 

used 10-6 as a level of acceptable lifetime excess risk for the general 

popula tion. The EPA has used 1 0-5 
t o  1 0-7 in s e t t ing standards for water. 

In contrast t o  this , OSHA s tsndards correspond t o  risks of about 1 0
-2

• 

Albert sugge s ts that OSHA s tandards should be lowered to 1 0
-3 to more 

closely correspond t o  the risks in the workplace not associated with 

chemical contaminants.  He also sugges t s  that because of the more diverse 

popula tion exposed , levels for the general population should be lower by a 

factor of ten. Because of mul tiple carcinogen exposure ,  lowe ring of levels 

by another factor of ten is also sugges ted , giving a final risk o f  1 0-5 
for 

the general popula t ion. 

The approach outl ined above stands in s tark contrast to the method 

used by the DEI S .  However, it i s  recognized that risks i n  the vicinity o f  

1 0
-3 o r  1 0

-4 are typical for many chronic exposures t o  which large numbers 

of people are exposed , so that applying a substantially lower general 

crite rion ( such as 1 0-5) would be very d i f f i cu l t  and expensive to imple-

ment .. 

R.epace and Lowery , "Tobacco Smok e ,  Ventilat ion and Indoor Air Quali ty" , 
ASHRAE Transact ions , �, ( 1983 ) .  

Alber t ,  " Discussion" , JAPCA, � 836 ( 1 983) . 

6 
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STANDARDS and GUIDELINES 

Table 2 . 3  which summarizes ranges of pollutants concentrations under 

the No-Action Alternatives also lists various standards . This lis . of 

s tandards is far from comple t e .  While list ing OSHA standards f o r  HCHO, 

asp , N02 ( incorrectly listed 8S NOx ) '  and CO, the OSHA standard for CO2 1 s  

inexplicably absent. In the csse of state standards , the California short 

t erm standard for N02 i s  omi t te d .  The ASHRAE Guidelines should a l s o  be 

lis ted a s  aD addi tional column i n  Table 2 . 3 .  Curiously , the list of ASHRAE 

Guidelines 1n Table 3 . 3  1 s  t runca ted and many of the pollutants addressed 

1n the DEIS are omi tted . In Table 3 . 5 ,  HCHO standards are incorre c t .  In 

this table , ceiling levels from. OSHA are lower than the 8-h averages, a180 

from OSHA . )  

Scant a t tention i s  given t o  d i fficulties i n  applying workplace 

standards to the exposures of the general population. The difficulty i s  

inadequately treated on page 1 .  Occupational study groups do n o t  just 

"generally include healthy, adult males" but are made up almost exclusively 

of this group. While the Summary correctly concludes that " the general 

population i ncludes the very o l d ,  the very young, and the chronlca.11Y 1 1 1 "  

(and t h e  pregnant ) ,  t h e  report fai1a to recognize that exposure times t o  

re8idential pollution can be and often are much longer than that which 

occur i n  occupational settings . ThUB ,  reSidents exposed to poll'ution 

levels low relative to occupational pollu tion levels, may s t i l l  receive a 

larger dose at home by virtue of l onger exposure time s .  

A aecond factor affecting t h e  validity of applying workplace s t andards 

to the general public's exposure s ,  deals with compensation . Workers take 

greater riska, in part , because t hey are compensated to do s o .  The public 

-

10 1  
i s  not .  The Risk Assessment section of this cri tique gives some perspec-

tive on what may be appropriate levels of risk for the general public and 

the workplace . 

The DEIS errors in d i fferentiating between occupational s tudy groups 

who "are also exposed to other pollutants common to their work environment" 

and the general popula tion. As the DElS amply i llustrates. the general 

population is also exposed t o  other pollutants (other than a single 

pollutant speci fied by a s tandard ) , e . g . , the effects of no less than three 

potential carcinogens are considered in the DEIS . 

8 
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RADON 

• A brief look a t the me terlal relevant to radon yields the conclusion 

tha t ,  al though appendix F on lung cancer risk from radon daugh ters 

constitutes a Bubstantive review o f  this question, the discussion of 1 1  radon leve ls , risks, and s tandards elsewhere i n  the DEIS I s  not Bound , 

reflect ing in many details an ephemeral appreciation of the question 

of radon and more general considerations. 

As examples : 

1 2
· ' the tables indicate "minerali zed " to mean "nonba ssltlc" , in which csse 

the latter work ough t to be used. Not dofng 80 lead s ,  i n  appendix A ,  

t o  the oddity o f  using Bruno"s general es timates for radon flux f rom 

mineralized VB . mon-mineralized to apply to the DEIS definition of 

mineralized, which may be entirely unappropriate.  In any case,  the 

DEIS usage i s  impreci s e ,  where there is no need t o  be .  

• the d i scussion of radon levels and risks ia affected , as are treatment 

o f  other pollutant s ,  by the misuse o f  the words such a s  " average" ,  

" typica l " , and "expected " ,  e . g . , on page 2 . 20 ,  firat paragraph , 1 3 "average" and "typical" are used int erchangeably. In each of theae 

cases , the word nominal would be more appropri a t e ,  aince the calcula-

t iona are based on nominal (not typical) s i tuations . 

• the main text does not make proper uae of significant figures, e . g .  , 

on page 2 . 1 4 ,  cons ide ring uncertaint i e s ,  it is ridiculous to say the 

1 4 estimated number is between 56 and 57 lung cancers . Other examp les 

abound but proper understanding and UBe of numerical results ia 

essential to clarity . 

48 
• • the main text does not reflect 8 proper understanding of individual, 

average , aggregate risk. On page 2 . 1 4  the individual risk is 

1 5 supposedly stated , when in fact this is the average individual risk. 

Risk to the individual could be much large r ,  or somewhat ama ller, than 

s tated . 

• •  the DEIS i s  often mialeading a s  to behavior or cause and e f f e c t :  page 

i i i  states that alpha radiation irritates the lung t i s sue (perhaps 

only an unnoticed typographic subatitution for " i rradiates " ,  the 

proper word ) ;  page 3 . 3  states that daughters can enter the lung after 

a ttaching t o  particulates, i gnoring the well-known fact that they can 1 6 also enter unattached and that the latter daughters contribute 

substantially t o  the lung dose; page A-5 indicates that radon from 

soil can enter by diffusion through a concrete slab, ignoring the fact 

that pressure-driven flow through imperfections is thought to be more 

import ant . 

, ; I the d i scussion of standards is generally weak , and · this certainly 

applies to the case of radon: page 2 . 44 states that 0 . 01 5  WL equals 

the ASHRAE limi t ,  which i s  actually 0 . 0 1  WL, aa atated i n  Table 3 . 3 .  

Moreove r ,  the diacusaion ( p .  3 .7  . . .  ) gives n o  appreciation o f  the 

fact that ASHRAE did not "establish" these guidelinea, but simply draw 

them in varioua and different ways from other context a .  The 0 . 01 WL 

valu.t;!: is the lower limi t of a range recommended for remedial action in 

Grand Junction, Colorado. AB another poaaible value, the National 

Commission on Radi a tion Protection and Meaaurements i s  expected to 

chose 0 . 05 WL aa a limi t .  (The comment - e . g . , Table 3 .3  - that 0 . 01 

WI i s  approximately 1 or 2 pCi/l is incorrect in that it can never be 

1 pCi 11 ; on the otherhand, i t  does corres pond , in aome ci rcums tances, 

10 
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The prevalence of errors or misleading s tatements throughout the text 

make it d i fficult to discern how sound the document I s  88 a whole. 

The i t ems listed below are indicative of the problem. 

---
I 

...., ,. 

1 1  

SPECIFIC COMMENTS 

,: 1 '; 1 
2� 1 

On page xvi i ,  air-to-air heat exchangers are lis ted 8S being 75% 

efficient . This should be referenced ; Bome s tudies have found lower 

efficienci es . 

References throughout the main body of the DEIS are generally lacking 

even when controversial s tatements are presented 88 fact .  I n  the 

append i ces , bibliographies are incorrectly listed 8S references .  

The word "sensitive" 1 s  used t hroughout the report without definition; 

it i s  also not defined i n  the glossary. In the context o f  the DEIS 

and any report addreSSing health affect s ,  "sensitive" should have a 

speci f i c  medical defini tion. Some members of the medical community 

have suggested that "sensitive" i n  this context should indicate a 

specific , biologically defined response such as an immunological res-

ponse of i ncreased p roduc tion of antibodies. (An allergenic response 

would imply increased produc tion of histamines . )  The use of "sensi-

tive" as a vague, undefined response t o  some factor is totally 

inappropriate i n  the DEI S .  

If t h e  word "sens i t ive" i s  not formally defined, then i t  becomes 

defined by i ts use in a sentence . But this becomes circular; a 

sentence such as found in page 4 . 2 3  .. . . .  only sensitive individuals 

should notice eye and nose irri tation" , become s :  only sensitive 

individuals, that is, only individuals experiencing eye and nose 

i rritation should notice eye and nose irritation. The word sensitive 

loses al I meaning . 

1 2  
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On the other hand , "sensitive" should not be used to define a 

population In the absence of 8 specific biological response. A s tate-

ment that sensitive individuals experience eye i rritat ion at low 

formaldehyde concentrations ignores the fact that everyone experiences 

eye i rritation at some concentration. This sugges t  a continuum of 

response ,  not the e][istence of a definable and distinct sensitive 

popule t ion . 

- BaP Is only 3 to 5% by mass of the PAR In cigarette smok e .  Many PAR 

are also ca rci nogens . While some controversy exists as to the 2 1 appropriateness of focusing on BaP as the indicator carcinogen of PAH, 

the DEIS goes further and considers that BaP is not an indicator of 

the carclnogenic PAH but the sole carcinogen of RSP . This is an 

incorrect treatment. 

--
"i 
Q) 
e 

Tables 4 . 2 ,  4 . 3 ,  _ \  The word " typical" i s  misused throughout the DEIS. 

4 . 4 ,  4 . 5 ,  4 . 7 ,  4 . 8 ,  4 . 9 ,  4 . 1 0 ,  and 4 . 1 1  list "typical" pollutant 22 concentrations that bear li ttle resemblance to what has been 

in the admittedly few surveys conducted t o  da t e .  

observed 

As an example, 

"typical" HCHO concentrations for s i ngle-family detached houses l isted 

on the No-Action A lternatives (Table 4 . 2 ) are at the 68th percentile 

of the complaint houses with UFFI (Table D . 3 ) ; mobile home concentra-

tions (Table 4 . 2 ) are at the 85th percentile of randomly sampled 

mobi le homes in WIsconsin (Table D . 4 ) . Use of the word "typical" as 

has been done in the DEIS wi l l  be l i f ted and used by others to show 

that indoor pollutants are far higher than is auggested by current 

scientific literatu r e .  A more appropriate word should be substituted. 

13 

The s tatement that the largest source of HCHO I s  UFFI Is conjectural 2
; I in the absence of 8 reference . Many scientists In the field of indoor 

air qua 11 ty believe that wood products with UF resins are the largest 

sou rce of HeRO . 

• _ Lit t le understanding of the behavior of pollutants indoors is evident 

in the DElS. NO and N02 a re summe d .  The justification f o r  t h i s ,  aa 24 I found on page A . 4 ,  is that NO reacts quickly to form N02 • This is not 

true! There i s  11 ttle or no evidence that this process is important 

indoors. I t  is an important process outdoors because ozone reacts 

quickly to convert NO to N02 • However , there i s  l i ttle ozone indoors, 

i n  part , because the light flux indoors i s  too low t o  photolyze N02 to 

any signif icant degree. Addi tional proof i s  found in Traynor e t  a l ,  

Envi ronment International , !,  447 , 1982 and Traynor e t  a I ,  Lawrence 

Berkeley Laboratory Report LBL-15130, 1983. In these s tudies NO was 

found to decay at essentially the same rate as CO and CO2 , two non

reactive gases . Thus , ventilation was the primary removal process for 

NO and no evidence of reaction t o  N02 was found. In contrast to the 

behavior of NO, N02 decayed a t  a rate faster than could be explained 

by vent ila tion alone. Summing NO and N02 results in overpredication 

o f  N02 concentrati ons by factors of 2 to 3 .  

Another process important outdoors but trivial indoors i s  the reaction 

of CO to CO2 , Wh i le these processes ( important only outdoors) are 

discussed in the DEIS as remova l proces ses , the much more important 

processes involving the decay of N02 and HClW are ignored . 

14 
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• •  The DEIS s tates on page 2 . 15 that no accep table technique exist for 

25 

2; / 

estimating the removal process of particulate plate-ou t ,  but then goes 

on to s tate that calculated concentrations of RSP are ten times too 

high because pIa te-ou t has been ignored. This implies that pla te-out 

processes occur at ten times the ventila tion rat e .  Techniques do 

exi s t  for de termining particulate plate-out and have been used at our 

laboratory to measure plate-out rates much lower thaD suggested by the 

DElS, in f ac t ,  much lower than typical ventilation rates . 

The values listed on page 3 . 8  for outdoor N02 and perhaps CO are true 

for areas i n  or near an urban plume , but are too high for rural areas 

of the Pacific Northwes t .  

• •  The statement on page 3 . 1 5  regarding short-term, localize d ,  high level 

27 

concentrations of N02 p roducing i rritation but low leve l ,  long-term 

concentrations producing no significant health effects i s  in conf lict 

with current thought among scientists researching indoor a i r  qua l i t y :  

low-leve l ,  long-term concentrations of N02 are believed to b e  more 

important in indoor a i r .  At a minimum, the source for the speculative 

statement i n  the DEIS should be referenc e d .  

• •  Data on emi ssioRS from kerosene space heaters are not i n  conflict 

(page 4 . 2 1 ) .  On the contrary , agreement among results from d i fferent 

researchers i s  good . The uncertainly lies in predicting resulting 

28 concentrations because of uncertainties in N02 reactivi ties, ventila-

tion patterns and usage p a tterns . If data regarding emi s sions are i n  

conf l i ct , they should b e  referenced i n  t h e  DEIS. 

29
- 1 

The assump tions necessary to calculate source terms used in the appen-

dices are not l i s ted . These include the number of cigarettes smoked 

1 5  

-

3� I 

per hour, what combina t i on of stove burner and oven was assumed , and 

the respiration rate of people. Two extreme cases are desc r i be d :  a 

case based upon high emi SSions, low ventilation and low residential 

volume ; and a case based upon low emi ssions, high ventilation and 

large residential volume . The probabili ties of these cases occurring 

are not estima ted , leaving the reader to guess that they may occur 

1 0% ,  1 % ,  0 . 1 ,  or 0 . 01% o f  the time. 

The equation for the Upper Value of Risk on page D . 5  implies that at 8 

formaldehyde concentration of 7 . 69 pg/m3 , everyone develops cancer. 

This can not be corre c t .  

• •  The s tatement on page 4 . 1 0  that " t he greatest cont ribution to the 

3 1 

3; I 
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typical concentration is the concrete (plus the soil under the con-

crete) . .  is misleading. I t  should read "The greatest cont ributor 

t o  the "'typical' concentration i s  the soil (plus t o  a minor extent the 

concret e )  . . .. . 

The entire d ocument carries a sense of numerical precis ion that i s  

unwarranted and , perhaps unintended. For example , list ing a concen-

tration as 5398 pg/m3 when the possible range is 500 to 3 1 , 000 pg/m3 

is meaningles s .  It calls into question t h e  numerical basis for the 

conclusions reached . 

Ha ny pr 0 blems exi s t  in modeling typical 

concentrations l i s ted are unreasonable ; 

above . 

concentrations . The 

many others are referred 

NASA limits for CO2 should not be used for a general popula tion. 

16 
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• Wall insula t i on � reduce a i r  leakage . House doctoring clearly does . 

To equate the 15% reduction seen the Princeton s tudy (8 conserva tive, 

35 
worst-csse e s t imate) f o r  house-doctoring w i t h  a rough 1 5% e s t imate for 

wall insulation i s  inappropria t e .  

Some o f  the comments written above may seem harsher than intended . I f  

t h i s  I s  true, apologize for the harshness bu t hope the comments help BPA 

produce an s c i entifically Bound document on an important issue. At the 

aame time, 8S stated previously the comments were not made without a sense 

o f  the d i fficulty that occurs In writing an EIS on such a broad issue with 

so much uncertainty i n  the basic inf orma t i on .  While discussions providing 

both comment and advice were held with David Grims rud and Tony Nero of the 

Building Vent ilation and Indoor Ai r Quali ty Group at Lawrence Berkeley 

Laboratory , the comments were written principally by the authors listed . 

It is recognized that the comments written above are only indications of 

specific p roblems with the DEIS and do not necessarily outline best solu-

t ions or approaches to improvement s .  wish you success in incorporating 

comments from all sources and improving the EIS.  Should clari fication of 

my comments be necessary , please contact me at Lawrence Berkeley 

Laboratory. 

1 7  

J()��N )P�LlMAN 
Govern()r 

1 I 
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� T A n ()� WA�HINCl()N 

KARF.N RAHM 
1 )IH'(tor 

PLANNING & COMMUNITY AFFAIRS AGENCY 
Nmrh & Coiwnhld Hwidln!-i. \1'-" CfI5 1 • Olympld, Wd>hlflwon (Jlj"jO.J • (LO(,) 7j ;-UW 

Mr. Anthony Morrell 
BPA Environmental Manager ' s  Office 
1002 NE IIolladay Street 
Portland , Oregon 97232 
Dear Mr. Morrell : 

November 14, 1983 

The Planning and Community Affairs Agency (PCAA) offers the following comments 
in response to the Bormeville Power Administration ' s  request for public input 
on the Draft Environmental Impact Statement (DEIS) pertaining to the Expanded 
Residential Weatherization Program. 

PCM administers the BPA Low- Income Weatherization Program for the state of 
Washington. It also administers the low- income weatherization programs funded 
through the Department of Health and Human Services (HHS) and the Department 
of Energy (OOE) . 

After reviewing the DElS, its methodology, as S llIlq:>t ions , and findings , PCAA 
recommends that BPA adopt the Proposed Action, "Provide tightening measures 
to all eligible, electrically heated res idences , "  a s  the Preferred Alternat ive 
and to implement the alternative as soon as possible. 

We believe the DEIS supports a decision to provide house tightening measures 
to all eligible res idences under the premise that such measures do not appear 
to pose a s ignificant health threat to the occupants .  The decision is also 
supported in that , even in the worst case scenario under which the effects 
were estimated , the effect of the house tightening measures would be no greater 
than smoking less than one and as little as 1/10 of a cigarette a day. The 
DEIS further states that the current building codes result in a more airt ight 
structur than could be achieved through weatherization, thus demonstrating the 
minimal impact of the measures . 

We believe that the DEIS indicates that no measurable health hazard would 
be created and the savings of 7 4 . 4  annual MW of electricity warrants 

I the initiat ion of the Proposed Action. Tf mitigat ing jobs are indicated, 
they can be implemented on a case by case bas is.  

Thank you for the opportunity to  comment on this important matter. 

KR : td 

Sincerely, 

�� 
Karen Ralun 
Director 

,-e-. ' 
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PACIFIC POWER & LIGHT COMPANY 
920 S.W. SiXtH AVENUE . PORTLAND, OREGON 97204 . (503) 243-1122 

2 

Anthony R. Morrel l 
Bonnevi l l e  Power Admi ni stration 
Envi ronmenta 1 Manager' s Offi ce 
1 002 N . E .  Hol l aday Street 
Portl and , Oregon 97232 

Dear Mr. Morrel l :  

November 1 4 ,  1 983 

Re : Response to BPA Reques t For 
Comment on Draft E I S  

I mp l ementation of the Pac i fi c  Northwest E l ectri c Power P l ann i ng and 
Conservation Act of 1 980, di rected by the Northwes t Power Pl anni ng Counc i l , 
requi res that conservation be treated as a priori ty resource for the region .  
By purcha s i ng thi s  conservation resource, BPA  can  hel p  ensure the  avai l a
bi l i ty and cost stabi l i ty of electri ci ty i n  the region .  

BPA has  delayed certai n ,  " house-ti ghteni ng , "  fea tures of the conser
vation effort whi l e  an envi ronmental impact statement has been prepared to 
eva 1 uate I ndoor Ai r Qual i ty and associ ated potenti a 1 hea l th impacts. The 
effect of these delays has created a publ i c  perception tha t weatheri zation 
somehow causes i ndoor a i r  pol l ution.  I t  i s  important for BPA and the general 
publ i c  to understand that weather i zation is not the source of i ndoor a i r  pol 
l utants. The source of any pol l utants exi s tetl

w i th i n  the home prior to wea
theri zation. 

The Draft EIS offers three courses of action to BPA. The first, "no 
action , "  cannot be consi dered an  al ternative,  nor can the third , "del ayed 
action . "  The only feasible  a l ternative  offered by the E I S  i s  the option 
to offer a l l conservation, i nc l ud i ng house-ti ghtening .  

PP&L i s  aware of the uncerta i nt i es sourround i ng the i ndoor a ir  qual i ty 
questions ari s i ng as a resul t of weatheri zation acti v i ty. We do not recom
mend that �ny conservation measures be excl uded, but that i ndoor a i r  qual i ty 
concerns be addressed as they are i denti fied.  Suffi ci ent data shoul d  be 
mai ntai ned to al l ow the retrofi tti ng of affected dwel l i ngs at such time as 
any l ong term hazard i s  identif i ed .  

MH : l ck 

Very truly (ou:k 
�J1 1 n t. t-'A.A�'-\ Mi K� HARTLEY \ 
Product Speci a l i  s t 
CONSERVATION SERVICES 

TElECOPIER 243-4774 • TWX 910464-1594 

at-
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UNITED STATES OF AME RICA 
DEPARTMENT OF ENE RGY 

BONNEVI LLE POWE R ADMINISTRATION 

Draft Environmental Impact Statement 
Expanded Residential Weatherization 
Program 

WRITTEN COMMENTS OF THE AMERI CAN GAS ASSOCIATION 

The American Gas Assoc i at ion ( A . G . A . )  is a national trade 

a s sociation composed of natural gas distribution and transm i s s ion 

companies . Togethe r ,  our nearly 3 0 0  companies serve over 

160 m i l lion consumers i n  a l I S O  states . The maj ority of these 

consumers are resi denti a l  customers who utilize the efficiency 

and economy of gas for hOllsehold uses such as heating and 

cooking . We a r e  therefore concerned tha't the DE I S  for BPA ' s 

expanded residential weather i zation program present an accurate 

a s s e ssment of the effect of gas stoves on indoor air qua l i ty . 

Our review of the DEIS reveal s  that it is seriously f lawed 

and biased toward continuing to exclude homes with gas s toves 

from BPA ' s  wea therization program . By lumping gas stoves into 

the category of "unvented combustion appliances" the DEI S  links 

gas stoves w i th appliances such a s  kerosene heaters . Cooking 

appliances are used intermi ttantly and for much shorter time 

periods than h ea t er s .  The DE I S  c learly shows that the emi s sions 

from kerosene heaters dwarf the emi s sions from g a s  stove s . Yet 

by t y i ng the two together in the anal ysi s ,  the DE IS treats gas 

s toves and kerosene hea ters equa lly in the f inal decision to 

continue to exclude from the weather izat ion program, homes with 

unvented combus tion appliances . We would be dismayed i f  BPA 

excluded residences w i th gas stoves from its program because of 

the r i sks as sociated with emi s sions from kerosene heaters .  Gas 
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stoves should be analyzed independently of kerosene heaters and 

other appliances that are not used for cooking . 

Were the analy s i s  performed proper ly , it would show that 

gas stoves do not represent a signif icant r i sk to the health 

of the residents of weather i zed homes .  Attached i s  a copy 

of our analy s i s  which discusses the f laws in the DEI S  and 

a ssesses the ef fect of gas stove emi s s ions under proper 

assumption s .  The maj or f i ndings o f  thi s  analys i s  are : 

1 .  The DEI S  ignores the f i ndings of the two largest 

studies on gas stove emissions and i nstead r e l i e s  totally 

on a s i ng le , more limited, study. Copies of the f ir s t  two 

studies are enclosed . 

2 .  The DE IS does not adequately explain its methodology 

and a s sumptions so that readers can review it proper l y .  Where 

a ssumpt ions can be deduced, they are often inconsi stant and/or 

i nappropr i a te . 

a .  The DE I S  a s sumes a s  worst c a s e  em i s s ion levels the 

m i suse of a g a s  stove as a space hea ter . 

b .  The DEI S  assesses the effect of weatheriz ing homes 

that have air exchange rates low enough to sugge st 

that they are a lready weather i zed . 

c .  The DE I S  omits the description o f  how averag e ,  

high, and low pollutant emi s sion r a t e s  a r e  

calculated i n  Appendix A .  Attempts t o  duplicate 

a. 

4 

5 ' 

- 3 -

BPA ' s  calculation s  us ing reasonable as sumptions 

produce answers that are clearly impossible . 

3 .  When assessing the ef fect of ni trogen dioxide emissio n s , 

the DE I S  a s sumes that nitrogen oxide rapidly converts to nitrogen 

dioxide indoors . This is contrary to the f indings of every 

published study of indoor NOx behavior . 

4 .  The DEI S  places maj or emphas i s  on two studies o n  the 

health effects of n i trogen dioxide exposure which have been 

d i scredited by scient i f i c  peer rev i ew .  

5 .  As a result of cumulative errors , the pollutant 

concentrations predicted by the DEI S  model are a s  �uch as 

5 0  times higher than concentrations actually found i n  home s ,  

a s  measured dur i ng indoor a i r  quality studies . 

When the analy s i s  is performed u s i ng the most recent 

emi s s ion rate data and appropriate as sumptions ,  we f ind that 

no pollutants are produced by gas stoves a t  levels that pr esent 

a health r i sk . 

Therefore we encourage BPA to incorporate the inf orma tion 

contained in our analys i s  into the f inal Environmental Impact 

s tatement for the Expanded Weather i z ation Program. The E I S  

should also di saggregate gas stoves from other combus tion 

appliances ,  such as kerosene heater s ,  which are used for 

completely dif ferent purposes and therefore have different 

emi ss ion rates . I n  v i ew of the magnitude of the corrections 

neces sary, i t  would be prudent for BPA to revise the DEIS 
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and subm i t  it for public review once again before i s suing 

the final E I S . 

Respec tfully submi tted , 

THE AMERICAN GAS ASSOCIATION 

.d�,.,,� By eo 
George H .  Lawrence , P r� s i�ent 

s .  Lo rraine Cross 
Counsel 
Legislative and Regul atory Affa i r s  

John P .  Er ickson 
Manager 
E ngineering Services Programs 

Any concerns regarding these comments should be addressed to : 

John P .  E r ickson 
Manager 
Engineer i ng Services P rograms 
THE AMERICAN GAS ASSOCIATION 
1 5 1 5  Wi lson Boulevard 
Arlington, VA 2 2 2 0 9  
7 0 3 / 8 4 1- 8 4 5 3  

1 1/9/ 8 3  
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ANALYSIS OF THE BONNEVILLE POWER ADMINISTRATION 

DRAFT ENVI RONMENTAL IMPACT STATEMEtn' FOR THE 

EXPANDED RESIDENTIAL l'IEATHERIZATION PROSRAM 

The Bonneville Pa,.]er Administration ' s  (BPA) Draft Envi ronmental 

Impact Statanent (DEIS) for BPA' s expanded residential weatherization 

progra"!1 compares the effects of expand ing its weatheriza tion program 

t-lith the effects of continuing to exclude scme residences. The effects 

of these alternatives on indoor air qual ity is the major port ion of the 

analysis. 

SPA curre:1tly will not weather i ze residences containing unvented 

ccrobustion appl iances, including gas stoves am kerosene space heaters . 

Thi s  eliminates 919 , 000 residences from the weatherization program. 

Accorrj ing to BPA' s analysis, weatheri z ing these hones would have the 

follo'"ing positive effects: 

i'n!1ual Energy Savings of 2 . 7  MI' Resulting in the Fol l oldng Ben"'fits 

o Annual Pollutant Elnissions Avoided 

Particulates 1 . 2  tons 

- Sulfur Dioxide - 2 5 . 1  tons 

- Oxides of Ni trogen - 25 . 1  tons 

Rad ium . L-nCi 

o 0 . 9  Avoided injuries �er year in coal rninin9 and transportation 

o 0 . 02 AVQidec1 publ ic fatal i t ies/y�ar due to coal tnmsporta tion 

o S l i glT'�lJ! le:'3s ] c""r:': u::::e cElc1 1;!21 tcr CO:l.s:':T,;,ti o:1 

.&·0�L:J.'-"101 423 i���al12r-teLlrs e.1l"Jlo\ti;�>i1 t crea ted for IN'ea ther iz"ltlon 

ins��llers. 

'l'hese benefi ts are balanced against the r i sks of i ncreased levels 

of indoor pollutants caused by the reducm i n f i l  tratio:l of 

,a 
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outside a i r  into residences after they have been weatherized . The 

increases resulting fran weatherization are estimated in the DFIS 

through mathematical modell ing and data on pollutant emission rates, 

infi ltration rates, and home volumes . However , BPA has seriously 

overstated the role of gas stoves in indoor a i r  quality by using faulty 

and inaccurate assunptions in its analysis .. 

The fact that the analysi s  is flawed is apparent frem Tables 4 .2 

and 4 . 3  of the DEl S .  These tables list estimated pollutant 

concentrations found i n  residences that have not been weatherized, 

including minimum, maxiftlU1l, and typical concentrations estimated using 

the method described i n  Append i x A .  When these mooelled pollutant 

levels are canoared to levels that have actually been observed and 

measured in residences , it becanes obv ious that the Appendix A 

methodology is seriously flawed . For example, the typical values. f3t:...-
ni trogen oxides (oox) l isted in Table 4 . 3  range fro.'Tl 2375 to 5398 

ug;m3 . These concentrations are 40 to 50 t imes higher than average NOx 

concentrations actually measured in residences during epidemiology 

stud ies. The max imun NOx levels estimated in the DEIS are also 

unbel ievably high; up to 3 1 ,589 ug/m3 in Table 4 . 3  versus an upper 

value of 1 , 000 ug/m3 reported by the National AcadB'Tly of Sciences (1) • 

The methodology and assump'Cions in Append ix A of the Dt:::IS must be 

evaluDted to determine the cause of the inaccuracy of the mooel . 

Tab] C' 0_ ... _� :::. Pol lutanJ:. SC:���:0-=--_S: "(p�ths 

'I'uDle A . I  of the o::rs l i sl� the uni -::;s io,-;. r<Jtcs [rG:;( pollutcmt. 

sou!:ces, including gas stoves, for nine pollut.ants.. The table 

references the National Research Counci l  report (t-TRC) ( 1 ) ,  as the source 

of the fonnal dehyrle emission rate fran gas stoves . The NRC report 

'1 -3-

references a .Personal conversation w i th Greg Traynor of Lawrence 

Berkeley Laboratories (LBL) as the source of its i nfonnation. 

It i s  improper for BPA to cite the NRC report as its reference. 

This places the credibil ity of the National AcadEmY of Sciences behind 

an enission rate which had not yet been published nor subjected to peer 

reviet-l for study design, statistical analysis, and conclusions .. 

Another LBL s tudy (2 )  is the source of all other gas stove emission 

factors shown in Table A . l .  BPA should not place complete reliance on 

this single sttxJy and ignore several other studies wh ich included a 

much larger sample of gas ranges. 

In the 1970 ' s ,  the American Gas Association Laboratories performed 

emission measuranents on 18 mooels of gas stoves using the ANSI d i rect 

measurement method ( 3 ) . Seventy- b .. ", rangetop tests were conc1ucted . The 

results were as follo;15 (converted to ug/kJ) : 

AGAr. Results - 18 Gas Stoves 

OVen Rangetop 

00 24 . 1  21 . 0  

002 6 . 0  8 . 6  

co 17 . 1  23 . 3  

Recently, a detailed study of gas stove emissions h a s  been 

per fomed at the lnsti tute of Gas Technology ( lGT) and the I l l inois 

T".,-: ': : ru l:e of Technology PGsC'arch Inst i tute ( T T'T'H1) .. Th is study i s  

" i ( . .  " i :l  ti.l,� t. i t  i s  t:--'e 0:11'1' study \;:l ich hEls u::-;ul h"Jth tl)e l\i" SI f'iirect 

measurement methoo and the chamber/mass balance methods of e:nission 

meDsurL�ent. Al though the f i nal report has not yet been completen , 

data on gas stove onlssions have been analyzed an:] publ i shed (4 ) .. 

5 2  
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IGI'/IITRI tested three mOOels of gas stoves and conducted 110 

tests of range top burners and 29 tests of Oven burners using the ANSI 

methOO. 

The results of the d i rect measurement tests were as follows 

(converted to ug/kJ) : 

IGI'/I ITRI Results Three Gas Stoves 

NO 

102 

m 

� Rangetop 

21 .9 16 . 9  

1 0 . 7  9 . 9  

23.2 48. 1  

The results o f  72 chamber tests were as follows (converted to 

ug/kJ) : 

10 

002 

m 

OVen Rangetop 

Not Tested 1 8 . 5  

Not Tested 1 0 . 4  

Not Tested 124 

Particularly for NO and 002 . the chamber tests support the results 

of the d i rect measurement method. 

The AGAL and IGT/I ITRI results are compared with the LBL results 

below. 

Gas Oven Emission Rate (ug/kJ) 

AGAL IGT/IITRI LBL 

Method ANSI AflSI ChRm":Jer 

StO'/€'S 18 

Tests 27 29 2-6 

00 24 . 1  2 1 . 9  6.61 

002 6 . 0  1 0 . 7  1 0 . 1 4  

CO 17 . 1  21 . 2  226 

52 -5- 52 

Gas Rangetop Emission Rate (ug/kJ) 

� IGT/I ITRI LBL 

l'.e thOO ANSI ANSI Chamber Cllamber 

# Stoves 28 3 3 1 

# Tests 72 110 72 5-6 

NO 2 1 . 0  1 6 . 9  1 8 . 5  9 . 7  

N02 8 . 6  9 . 9  10 . 4  1 4 . 8  

m 23 . 7  4 8 . 1  124 200 

IGT and IITRI also tested gas rangetop burner formaldehyde 

emissions.. Eleven test runs were conducted using three d i fferent 

stoves.. In five of these eleven tests , the a i r  shutters on the burner 

were deliberately maladjusted to cause n\Olorst case" pollutant anission 

rates . The results of these tests are compared to the resul ts of LBL ' s  

tests. 

Formaldehyde Emission Rate (ug/kJ) 

#Ranges #Tests ugHCHO/kJ 

LBL 1 2 1 . 7  

IGT/I ITRI 3 11 0 . 477 

IGT and I ITRI d id not test the oven burners. 

For the pollu tants of health concern (formaldehyde. �U2 ' and CO) . 

Lp,f> , s data arc- h i gher than both the ACAL am IGT/IITRI emission rates . 

-;c.. I ITI":r/ICT con�uct<X! tests 0.1 larger s0.mpl?s of stov.�s and 

performed significantly' more test runs. Therefore, these tests are 

more repr�sentative of the diversity of stoves i n  use. Thi s  analysis 

relies on the I I TRI/IGT data for all modeling calculations. 

For oven burn2r formal dehyde emissions , tLis analysis relies on the 
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ratio of 2 . 73 : 1 . 7  reported by LBL for oven burners and rangetop 

burners, respectively, and the IGT/I ITRI measured range top formaldehyde 

emission rate of 0 . 447 ug/kJ to estimate that ovens produce ( 0 . 477 x 

2 . 73/1. 7=) 0 .  766 ug formaldehyde/kJ .  

A i r  Infiltration Rates for Typical Residences 

Table A . 2  of the DEIS l i sts ranges of air infi l tration rates for 

four types of residences: single-family detached , single-family 

attached , mobile hanes arrl apartments. The lowest air infiltration 

rate is used i n  estimat ing the "worst case" or maximum pollutant 

concentrations .. The low infiltration rates for each type of residence 

from Table A . 2  are: 

Res idence Type Ai r Changes 'Per HOUl'::":-__ _ 

Single-family detached 0 . 5  

Single-family attached 0 .348 

Mobile hanes 0 . 3  

Apartments 0 . 297 

These are very low infiltration rates! Undoubtedly, residences 

l,vi th these characteristics are al re3.dy fitted wi th storm doors and 

\'lir.dov;s , \>leather stripping, and gaskets. I t  is doubtful that much 

T t : r  .. :�.'� .,... � -':'�,J thC'L L 7. i. n:j cO' llcl or s:,ouhJ he' El tt"w!"1teJ on these hom?s . Tn 

;>;-. l·; T �; [( , (  ?': '.';2t: L�1' .c i Zd t i o;1 �noJ;-;_. :' , �-:.Jr' sh:mld not· cCils ir'i::r h(Y.(F�S t�ilt 

are a lreac:.y weather i zed .  BPA ' s  proposed action woulo not have an 

impact on th2se homes . 

!0E-'refore, BI?A should use the averagr;:! �ir infil tration rates from 

_'!''::.�.!2 !:.:l to c s. t i!��J l�._��:-' "\vorst casel! po] 1 utant levels for th� 

H -7-

purpose of this EIS. 

Tables A.4 to A.9 -Typical Source Term Rates 

BPA gives no explanation of hO'i.'l the values for the source term 

rates, M (units == mass/hour) in Tables A . 4  to A . 9  were derived fran 

Table A .. l source terms (also in units of mass/hour) . The source terms 

listed in Tables A . 4  to A .. 9 for gas stoves are in every case d ifferent 

from those l isted in Table A . 1 .  Far example, the table A . l  source 

terms for gas stove formaldehyde anissions are 25 mg/h for ovens and 

15 mg/h for rangetop burners. The source term for average gas stove 

formaldehyde emissions in Table A . S  is 37 . 6  mg/h ( the units are not 

specified for the table, but 3 7 . 6  mg/h is the only reasonable 

interpretation. BPA should supply units to each Table to avoid errors 

in interpretation) and does not d i stinguish between oven and range top 

burners .. 

Perhaps the most logical explanation is that BPA recogni zes that 

the gas stove is used intermittently, at less than full rated heat 

inp'..lt, and with various canbinations of oven and rangetof) burners 

operating. BPA must have made several assmnptions \-lhen e s tima t i n g  the 

source terms in Tables A. 4-A.9 from the Table A . l �  source terms � BPA 

would have had to assume quant i t ies for: 

1 .  The heat input rate ( kJ/h) to the oven dur ing average, high, 

and low use 

7 .  The heat in;:Xlt rate (kJ/.j) to tho r,Jn�JC'to:) ·b.l�il-:.,t S  cnr i:Yl 
h i Jrl ,  ,:, ,,..1 1 v  .. ? �l':';". 

In addition ,  the source terms in Tab](' A . l would have to be 

con'lcrted back into uni ts of mass per kJ by divid ing the values l i sted. 

by th2 heat input rate used in L!lL ' s  tests (8400 kJ/h for the oven and 

9200 kJ/h for each range top burner) . 

52 
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wi th these assumptions, the overall pollutant source term rate, M, 

in mass/hour, can be estimated for gas stoves under average, high, and 

low usage conditions. The source term rates for the stove ,;auld equal 

the sum of the source term rates for the oven and the range top burners . 

For pollutant i, these source term ra tes would be equal to: 

MRi = SRiOR 

'tJi = SoiOo 

where: Mi burner source term rate (mass/hour) for 

pollutant under a specific usage scenario 

(high low, or average) • 

Si Elnission rate of pollutant (mass/kJ) 

Q Average heat input rate to burner (kJ/hour) 

urrler high, low, aoo average use scenarios 

SUbscripts R and 0 represent rangetop burner ancl 

oven, respectively. OR and 00 are not subscripted 

wi th since average use is independent of the 

pollutant being considered . 

(1) 
(2) 

The stove source term rate listed in Tables A.4-A.9 should equal : 

Mi = MRi +MQi = SRiQR + SOiOo (3) 
BFA has not stated the asslmlptions it used in deriving Tables A.4 to 

A . 9 .  However, assun'ptions can be deduced fran equation (3) , the source 

term rates for average usage fran any two of Tables A.4-A . 9 ,  aOO the 

:"".1�c:.,1 ovsn and rangeto? burner emission rates. Using t\·70 equa t i orls to 

:":;( , '. fo();:" th::: tHO un;"::nO'.'<'<13 ,  QR an�: QO , the; values for QR ar:.d 00 as:::;u.""""!1:2d 

by SPA as representing average rangetop aOO oven hourly heat input 

ra tes can be fouOO . 

For carbon monoxide, equation (3)  equals 

M = 440 mg/h = (00) (0.226 mg/kJ) + (Clu) (O . 2mg/kJ) 

.t -9-

where 0 . 226 and 0 . 2  are mean emission rates fram ovens and ranges, 

respectively, as reported by Girman et a1. (2) 440 is the 

average source tenn ra te for CO fran Table A. 4 .. 

For carbon dioxide, equation (3) equals 

M = 910 g/h = (00) (0.0427) + (OR) (0.04532) 

where 0 .0427 and 0 . 04532 are CO2 emission rates fran ovens and 

rangetops , respectively, as reported in Ginnan et a 1 .  

910 i s  the average Source term rate for C02 fran Table A . 9 .  

Solving for QO a nd  QR gives 

QO = -95628 kJ/h for the Oven burners 

and QR = 110260 kJ/h for the range top burners 

This is equivalent to 12 rang'etop burners operating simultaneously and 

a negative heat input to the oven. 

Based on this analysis, several explanations are feasible. 

1. BPA uses a different average heat input rate to ovens 

aOO rar.getop burners when calculating average source tenn 

rates for each of the various pollutants l isted in Tables 

A. 4-A. 9 . 

type. 

This is illogical. Average usage is independent of pollutant 

2. BPA is not using the source terms reported in Girman et al (2) • 

·fhi s  is contrary to Table A � l  � 

3 .  DPA is using so:ne other methcx.1 than equat.ion (3)  above to 

CS� i'�, I )-.0 t h::- <l v<..'ra.g.::o SOJrce b:::"";:":-! r<J.':es fnT T��les .lI.. .. 4-1i. . 9 .  

BP."� should list i ts assumptions so that a proper revie\.] i s  

possible. 

There is ade<:juate research information available to calculate M 

for g"s stoves for e2lch of the pollutants l i sted in Tables A . 4- 1\ . 9  

52 
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wi thout requiring unsupporte:3 assumptions about gas stove usage.. A 

1973 study at A.G.A. Laboratories measured the gas consumption of eight 

d i fferent gas ranges during the actual preparation of a typical week ' s  

meals for a family o f  four (5) .  It "as found that average daily 

consumption of a stove for cooking was 22512 Btu, 9770 Btu for the oven 

burner and 12742 for the top burners .. These resul ts are fran actual 

research am should be more accurate than best guess assumptions by BPA 

or its contractors .  

The proper values for Tables A .. 4 ,  A .. 5 ,  and A .. 6 for gas stove 

enissions can be es t ina tee fran the following informaticn: 

00 ; 9770 Btu/day 

OR ; 12742 Btu/day 

Elnission Rates for Gas Stoves (4) 

pol lu'tant Rangetop (ug/kJ) 

Carbon Monox ide 4 8 . 1  

Formaldehyde 0 . 477 

Ni trogen Dioxide 9 . 9  

Average Daily Emissions from Gas Stoves 

Oven (ugfr<T},." 

2 3 . 2  

0 . 766 

10 . 7  

Carbon Monox ide: (12742 Btu/day) (48 . 1  ug/kJ) (1 .055 Btu/kJ) + 

(9770) (23 . 2 )  (1 .05 5) 

886 mg/day 

Fo.crn':ll d'-�hyJe 14 E"�/d(1y 
�<j L"'�1<JS1 dio;..: ido- 2" 3 ::-�J/ca'y 

!!"e est imi!�eil--",-,,-!:.':O� of 14 mg/day source term rate for formaldehyde 

fr� .. _9�_��ove usage i s  only 37% of th� value o-F 37 .. 6 mg/day used in 

12 - 1 1 -

BPA' s r i sk assessment .. On this basis alone, BPA ' s  risk assessnent 

would overstate the r isk posed by gas stoves by almost a 

factor of 3 .  

Estimated Dai ly Average Pollutant Concentrations 

Since these represent average daily emissions from gas stoves , they 

can be used in the equation on page A .. 5 i n  place of the nunerator in 

order to estimate average daily CO and HCHO concentrations contributed 

by gas stoves. Th is  equation as written is not applicable to n itrogen 

d ioxide or other reactive pollutants because it does not take into 

account the reduction in pollutant concentration due to reactive decay .. 

In the case of n i trogen dioxide, decay coefficients equivalent to a i r  

exchange rates o f  over 1 ach have been reported a s  typical .  (6 ,7) • 

For N02 , removal by decay may be a more important removal mechanism 

than rEmoval by air exchange.. A mod i fication of the equation to 

accorrmodate decay w l l l  be suggested later. 

Table A . 5  

The high use scenario source tean rate o f  41 . 2  mg/h is extremely 

high. Al though BPA does not state its assumptions, assuming that thi s  

is entirely due to rangetop burners operating a t  maximum heat inout 

(9200 kJ/h) , divid ing by the Table 11 . 1 source term of 15 mg/h one finds 

that this is equivalent to 2 .7 rangetop burners o;>erating at full heat 

input. BPl\ ' s  durrtCion of use at this rate, six hours per Qay, 

n\):T.';� i"'.t.s fl hC'c l r  rolc71sr-.> of over 150 IOC':; '!-:J/r��ly or O\'er six tjITlC?S tho 

� ! 1 "  i : ' ! lo," � �  

Obviously, BPA' s high sLove use scenario assumes the misuse of the 

cook ing appl ia�ce as a source of suP?lemental heating. It is  

inuppropriate to consider t his  type of �havior in the DEIS for several 
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reasons: 

1.. There is no reason to believe that this behavior is 

pervasive in the Northwest .. 

2. Persons using gas stoves for heating either (a) have 

3 .  

urxlersizal space heating equipnent, or (b) wi sh to � than 

their overall heating costs by using the gas stove as a 

heater to raluce electrical consumption by their space heating 

system. 

In either case, weatherizing these homes would � rather 

than increase indoor pollutant levels .  It would provide an 

alternate, non-polluting means to reduce the heating load on 

the electric space heating equipnent. 

It di storts subsequent calculations of the range of pollutant 

contribution by use of gas stoves. Since BPA uses minbnum 

a i r  infiltration rates and minimtm hane volunes to calculate 

the upper limit of pollutant concentrations caused by a 

source, in sane cases 150, 000 kJ/day is more than 100% 

of the space heating required by the residence being modeled. 

Instead , BPA should use as its high use scenario for gas stoves the 

highest cooking � realistically possible. In the study conducte<1 at 

A.G.A. Laboratories (5) , the maximum gas conslXl1ption per clay for cooking 

was 23,380 Btu/day. Assuming that a high use might be 50% more than 

th i s ,  th:= maXim..ll1 cooking use per day \'.'Ould consme aoproximately 

3 5 , 000 :1tu I?=r d::1Y. ASS1...�iing that th is is d i v ir.,::;,,:l 43% to the over} 

bUI"!12rs and 57% to the rar.getop burners as \olas the case for average 

use , the high use scenario source term rate for. formaldehyde i s :  

(3 5,000 x 1 . 055 x . 57 x . 477) + (35,000 x 1 . 055 x . 4 3  x .766) 

aa -13-

22 .2 mg/day 

caTlparal to 247. 2  mg/day accord ing to Table A . 5 .  On this basis alone, 

BPA ' s  risk assessment would overstate the risk posed by gas stoves bl a 

factor of eleven. 

The low use scenario in Table A.5 is also presen ted without 

support . This scenario is equivalent to one rangetop burner operated 

at less than 1/3 of full heat input for only ten minutes per day. This 

is indeed a low use of the stove. However, since the final decision 

whether to exclude or include homes containing gas stoves will 

undoubtedly depend only on average and "worst case" pollutant levels, 

the low use scenario is less important and will not be d iscussed 

further. 

Contribution of Gas Stoves to Formaldehyde Levels 

Table
' 

A . 1 5  lists calculatal values for the concentration of 

formaldehyde in the four types of residences resul ting from gas stove 

usage. Variations in building size, fonnaldehyde anission rates , aOO 

a i r  exchange rates were used to estimate the extreme, both minimlXn and 

maximtlTl, as well as average concentrations. The calculat ions used the 

average, high, and low SOurce tenns fran table A .. S and the average , 

high, and low infiltration rates from Table A . 2 .  These have al ready 

been revieWed and changes recomnendal . The follOWing calculations rely 

on the corrected values for emi ssion rates and infi l tration rates . 

U s i r:.9 the high and average Em ission rates calculated earl ier and 

tr. :::? c..:\!�::-rcgC' inf il tration rate for each type of resiclence, ne' .... vRlues 

for Table A . 1 5  are calculatal using the equation on Page A . 5  of the 

DEIS .  

52 



--
T co I\) 

-14-

Average and Max imum Formaldehyde Level s Du� 

to Gas Stove Use 

ach (h-l) Volune(m3) HalO Level ( ug/m3) * 

Residence Average � Min. Average Max. 

SID 0 . 8  350 180 2 . 2 6 . 4  

SFA 0 . 556 340 180 3 . 2  9 . 2 

Mob . 0 . 8 1  200 180 3 . 7  6 . 3  

Apt . 0 .475 250 180 5 . 0  10 . 8  

*HCHO level Mt/24lV Average daily concentration ( from page A.5) 

The average gas stove contribution to indoor formaldehyde 

concentrations are less than half those estimated in Table A. IS .  The 

maximum stove contributions are lower than those calculated by SPA by 

almost a factor of 20 .  

Table' S . l  o f  the DElS l i sts the percentage o f  formaldehyde 

concentrations due to various formaldehyde sources in the four t�s of 

residences as a range, minimum and maximum. Once again, no explanation 

is g iven as to how the values were calculated. H�vever , Table A.IS was 

undoubtedly the source of the data for estimating the levels caused by 

gas stove emissions. Gas stoves are l isted as contributing up to a 

max imum of 11 percent of the indoor formaldehyde level . However , i f  

the 02\" values for Table A . 1 S  calculated Clbove are substituted , the 

max imLm'l values \ ... o�ld r..e approx ima tely 95% lovler .. 

By this cmCl�ys i s ,  gDS s toves Clt wors t  c-mit. 1 ('�s th:-:::1 on-? �rcent o f  

r ".1 , , - • .  o n:-;::1 (L"'hyJ� r·:,lE:0�;:::d in resi(�'2nccs .. 1'h:,rc' �o�'-: 1 g2S S';..fJ '2 

formaldehyde emiss ions are not a signi f icant r i sk to the occupants .. 

BPA s�ould not exclude residences with unvcnted gas stoves from i ts 

we<lthe,r ization program based on concern Clbout formClldehyde emissions .. 

62 -15-

Carbon Monox ide 

Applying the same assumptions of  average and minimtnl residence 

volune and average infi ltration rates , the folloTN'ing values are 

calculated for the contribution of the gas stove to residential carbon 

monox ide (CO) levels .  

M (average) 886 mg/day 

M (high) 1 , 377 mg/day 

Average and minimum CO concentrations in the four types of residences 

are calculated using the equation on page A.5 of the DElS. 
Volume (m3) AV2. CO Cone. (ug/m3) 

Residence Type ach (h-l) � Min .. Avg . Max . 

SID 0 . 8  350 180 132 398 

SFA 0 . 556 340 180 195 '371 

Mob. 0 .8 1 200 180 228  394 

Apt. 0 . 475 250 180 311 671 

.1hen compared to the USEPA National Ambient Air Quality Standard of 

10 ,000 ug/m3 (8 hr . average) and the NIOSH recarmended standard of 

4 0 , 000 ug/m3 ( 10 hr. time weighted average) , i t  is  apparent that CO 

fran gas stoves is not a signif icant r i sk ..  BPA should not exclude 

hanes with gas stoves from its vJeather ization program based on concern 

over ca rbon mcr.oxide emiss ions .. 

}\��!_��J� _ _ ��5�: i(1n 

n�)i\ f,'''' ; fo':"';'s i t � ; (>; 1 ct,12lt iorl:; .::-0-:- 1 � � C:'·� : _"'. ( " - i. e',:,,,,:; r�)t·i·:'r · , . J -1 

ni trOJen d ioxide (N02) only, even though the other major oxide of 

n i trog-en, ni trOjen oxide (NO) poses no r isk of adverse effects a t the 

level s foun(] in res idt'nc('s .. BPA does this on th(? undocument e(1 

Cl;:;Sl.'7tlpt ion, s tatro on pages 3 . 6 ,  4 .. 2 5 ,  and A . i} ,  that "00 quickly 

1 2  
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. oxidizes to 1\'02 . "  Obviously, SPA does not d i fferentiate between the 

behavior of t-.'Ox in the outdoor environment and its behavior in the 
indoor environment. At least four major studies of indoor air qua l i ty  

have found that NO does not oxidize into NO? in the indoor envi ronment 

(6 , 7 , 8 ,9) . No major study has found otherwise. BPI\ should consider 

002 alone in i t s  analysi s .  

I\pplying the same assumptions a nd  methods previously appl ied for 

formaldehyde and carbon monoxide, the following values are calculated 

for the contr ibution of gas stove use to residential ni trogen dioxide 

N02 levels. 

M (average) 

M(high) 

942 mg/day 

1465 mg/day 

Ni trogen dioxide is a highly reactive gas and therefore the 

simpl ified i ndoor a i r  qual ity equation on page 1\ . 5  of the DEIS 

C1\VG � Mt/24 IV 

would overestimate the average concentration. Ho�vever, in the mass 

balance equation for i ndoor air calculations 

dC = PaCod t  + SlY dt - (a+k) edt 

a, the air exchange rate and k ,  the reactivity constant , are both in 

unfts of hours -1 and act in a similar manner (10) .. Therefore, BPA' s 

s impl i f i ed  indoor air quality equation can be mod i fied for use in 

estim3ting indoor levels of reactive gases by addi tion of the term k ,  

i n  ; l.::J'Jl:"S -I , t o  the denOi71 1nator. This €-quatio:1 i s  no'"" 

CAVG = Mt/24 ( I  +k) V 

The reaction constant for N02 of 1 . 39h-l reported by GEOMET (6) will be 

used in calculating 002 concentrations. Higher ann Im't'er reaction 

constcJnts have been reported and i t  appears to be a function of the 

reaction sur faces ava ilable and therefore speci fic to each 

1.2 -17-

residence (2) • 

Average aoo maxirm.rn 002 concentrations in the four types of 

residences are calculated using the mooified equation as: 

Residence � Volume (m3) I\vg. ID2 Conc . (ug/m,) 

ach(h-l) � Min. I\vg. Max. 

SFD 0 . 8  350 180 51 155 

SGI\ 0 .556 340 180 59 174 

Mob. 0 . 8 1  200 180 89 154 

Apt. 0 . 475 250 180 84 182 

In rea l i ty, these concentrations are "worst case" averages. As BPA 

points out at the top of page 2 . 10 of the DEIS, estimates using the 

above equation assune that "emission rates and air exchange (continue) 

at the same level for long periods of time" . BPI\ makes this statem"'cIt 

in reference to the fact that unvented space heaters would only be 

used during cold weather and therefore the emission rate would be lower 

(zero) during wann weather.. However , the a i r  exchange rate \>lOuld also 

change with the season. The infiltration rates l isted in Table 1\ . 2  of 

the DEIS are applicable only when all windows and doors are kept 

closed. Since these would be opened during warm \veather , the average 

a ! r  exchange rate for a I-year peri cd  "NOuld be much higher . Therefore, 

the N02 concentrations (and all other concentrations calcula ted using 

Table lI. . 2  air exch:m�w rutes) are very cO;1s"rtJativo. 

H=:;-:l t�l r;:;C€;c::s of t-ii trc! : '.':;1 Dio'{ ic}2 _._--_._------ -----

Appendi x  H of the DEIS revie,,.s stud ieG of thco health effects 

caused by exposure to ni trogel1 dioxide. The coomuni ty epidElTliology 

stud ies by Shy, et al and Pearman et al are c i te::] by BPi\. as indicating 

that 1m" levels of n i  trogen dioxide, 113 uq/m1 or greate r ,  can cause 
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adverse health effects . It is on this basis that BPA concludes that 

its propose:l action to include residences with unvented combustion 

appliances would cause breathing problems in sensitive individuals. 

BPA also lists in Table H . 2 , but does not discuss, several other 

epidemiologic studies which report health effects from nitrogen d ioxide 

exposure. Several stud ies of controlled human exposures are l i sted in 

Table H . l  which indicate no adverse effects at nitrogen diox ide 

exposures up to 2820 ug/m3 , or over 15 times to worst case 002 

concentrations caused gas stoves as calculated above. 

BPA should be aware that the Chattanooga studies of Shy et al and 

Pearlman et a1 have been subjected to severe criticism from the 

scientific camnunity. These studies utilized the Jacob-Hocheiser 

method to measure ambient N02 levels. Th i s  method has been found to be 

inaccurate and suggests that N02 exposures in Chattanooga were muc�' 

higher than reported . In add ition, the studies did not consider the 

confound ing effect of exposure to other pollutants . Sulfur d ioxicle 

exposures were also high in Chattanooga and may have accounted for the 

health effects reported . As a result of these and other problems , the 

U . S .  Environmental Protection Agency has dignissed the Chattanooga 

stud ies as useless in assessing the health effects of n i trogen 

d ioxide ; (10) 

All of the studies l i sted in Table H . 2  appear to suffer fro:n many 

� _. :.r,e defect.s found in the Chattanoo:;:!2 Studies. '1'h� notes to 

·I.\''''� -.: fi . 2 ind iC':ttc exc�:.3::;i\!e exposure to fD11ut,mt:.; such as sulfur 

dioxide and hydrogen sulfide, often at concentrations higher than than 

of ni trogen dioxide. BPA should not give consideration to any of the 

stud ies l i sted i n  Table B . 2 .  

Accord ing to the stud ies referenced i n  Tables H . l  and H . 6 ,  the 

a. 
-19-

lowest levels of N02 at which sensitive subjects (asthmatics) 

experience any measurable effects are higher than the max imt.rn level of 

002 caused by gas ranges. This conclusion is corroberated by a study 

canparing the health of persons using gas stoves with persons using 

electric stoves by Dr . Martin Keller ( 11) . Th is study found no 

d i fference between the health of two study groups in spite of higher 

N02 levels in the gas stove homes. 

Based on this analysi s ,  BPA should not exclude homes with gas 

rames fran its weather ization program based on concern over n i trogen 

diox ide emissions. 
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A B S T R A C T  

Indoor a i r  quality has come under scrutiny, i n  recent years, a s  a result 
of the need t o  reduce the rate o f  a i r  i n f i lt ration of residential dwellings 
and, therefore, of the homeowner' s space heating and air conditioning energy 
budge t .  Indoor a i r  qua l i t y  is influenced by outdoor a i r  quality, the building 
s t ructure and materials , consumer produ c t s ,  appliance s ,  weather, occupant ac
c fvi t ie s ,  e t c. Among the va rious source s ,  unvented gas appliances are contri
butors of n i t r i c  oxide (NO) , ni trogen dioxide (N02 ) ,  carbon monoxide (CO) , and 
o f  other air cons t i tuen t s .  Source emission data from 18 gas ranges were pub
l i shed in 1 9 7 4  showing an average NO/N02 emission factor ratio o f  about 0 . 33. 
More recent work has shown the N02 /NO rat i o  t o  vary i n  the range o f  0 . 4  t o  2 .0 
and t h is di sparity has been a t t ributed to the d i f ferences i n  the experimental 
procedure used in each cas e. This paper presents new emission factor data for 
NO� !W2 , CO and of other trace cons t i tuentE (TSP, voe, PAH) from three modern 
g<lS range� and provides a mechanism that helps explain the relat ively high 
N02 / NO ratios. The paper also pr�sents average emi ssion factor data for TSP 
and f o rmaldehyde and shO'W's that the difference in vae and PAH emi s s i on rates 
(b(; t�7e e n  the background and wi th range burners operating) is within the i n  
s t rument precision l i m i t .  

.2 
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Introduction 

Constituent Source Emi ssion Ra t e  Charac terization 
of Three Gas-Fired Domes t i c  Ranges 

Th e  quality of indoor air is influenced by outdoor a i r  quality, the 
building s t ructure and materials, consumer produc t s ,  appliance s ,  occupant 
activi t i e s ,  e tc. Among the various sources, unvented gas appliances are con
t r i butors o f  nitric oxide (NO ) ,  nitrogen dioxide ( N 02 ) ,  carbon monoxide (CO) , 
and of other a i r  constituents. 

As part o f  a ma j or program, funded by the Gas Research I n s t i tute (GRI ) ,  
dealing wi t h  the detailed characterizati.on o f  the indoor environme n t ,  t h e  
In s t i t u t e  of G a s  Technology ( IGT) i s  conducting a study , on a subcontract to 
l I T  Research Ins t i t u t e  ( II TR I ) ,  t o  quantify emissions from several unvented 
gas appliances, under laboratory controlled conditions. 

One object ive o f  this pI'ogram is t o  determine the emission rates o f  prin
c ipal consti tuents i n  the flue. products of several unvented gas appliances, 
under careful ly prescribed and 'controlled laboratory cond i tions, and to mea
sure the e f f ect of various factors on these emi s s i ons. s .  This paper presents 
the results of source emi s s i on characterization of three domestic gas range s .  

Te s t  Protocol and P rocedures 

A d e tail experimental protocol was developed for the s tudy covering, 
al:long othe r s ,  the method of appliance t e s t i n g ,  the type of inst rumentation t o  
b e  used, s ta t i s t ical t e s t  deSign, and methodology for data analysis .. 

Tes t  Chambe r 

The experiments were carried out in a controlle d  environment t e s t  facil
i ty shown i n  Figure 1 and described below . In this room, the rate of infil
tration of fresh outside a i r  can be controlled at a n  appropriate leve l ,  a t  
least sufficient t o  maintain normal oxygen content i n  t h e  a i r  of t h e  chamber 
to avoid build up of CO2 and of other flue products in the room. St ructurally 
the t e s t  room comp r i s es an a i r- t ight plyboard cubicle (8 x 8 x 8 f t )  in which 
various unvented gas appliances can be placed for testing under controlled 
envi ronme ntal conditions. 

The entire cubicle i s  s i tuated within a large laboratory space with inde
pendently conditioned ai r. To s imulate wind induced infiltrat i o n, one test 
room wall ( t he windward wall) is enclosed by a fan compartment (8 x 8 x 3 ft) 
thn t can be pressurized by one o r  more squirrel-cage blowers t o  s imulat e  wind 
pressures corresponding t o  wind veloc i t i e s  from 0 to 35 mph. The flow co
efficient of the windward wa l l  and of one other wall (the le eward wal l) can be 
varif!d by varying the number of l-inch-diameter holes opened in them. 1nfil
t ni t lon air (inc luding combustion a i r )  supplied to the tes t room is d r awn only 
from the condi t i oned a i r  o f  the large laboratory space. Air f rom the room, 
howeve r ,  may exfi ltrate both to the laboratory space through the leeward wall 
Bnd t o  the outdoors through a chimney vent system. 
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The internal volume of the test chamber 10 relatively -.. 11 (.5 1 2  CF) and, 
therefore, the air change rate vas .. tntained a t  about 2 0  acph t o  guarantee 
the ma intenance of acceptable a i r  temperature and humidity levela. lbe veloc:
ity at vhich the a i r  IIIOVeo through the ch8lllber 10 lea. than 4 feet per minute. 
�e test rOO1l 111 instrumented appropriately for measurements of r:emperature, 
pre.sure, a i r  flow rate and gas flow rate to the range. To .1�te t:be re
quired range of wind condit ions for the study, two squirrel-ease blowers with 
free-a i r  capacities of 8l.5 and 46.5 CF/min are u.ed. 

Appliances 

The appl iances used In this program were selected baa.d on c:oaaunic.ationa 
with several burner M.nufacturers and CAKA (GaB Appliance HanufaC:ture r'� 
A&soe:latlon ) .  Th e  ranges are made by three d ifferent ma jor appliance manufac:
turers. The first range vas equipped with a Be lt-cleaning oven and non
B tanding p ilot l ight.a. The second range· vaS equipped with a cont inuous clean 
oven and non-.tanding gas pilot l ight . .  1I>e third range va. equipped with a 
con'lent ional oven and standing gas pilot lights. All three ranges were new 
ItOde l s ,  currently in the market. The communicatioDs with the burner _nufac
turers and GAHA indicated that nearly all of the range top burnera· being pro
duced currently are of a . i mi la r  stamped a luminum burner-cap construction. 
The three ranges tested in this program vere equipped with such burners. 

Instrumentation 

Where pOSSible ,  all instrumentation and test ing methods used i n  the eX
perimenta vere of the U . S .  Environmental Protection Agency (EPA ) ..  Where these 
me t hods are not specified, procedure s used by A .G .. A. Laboratories or other 
suitable investigators were used. Fo r ca rbon lII:onoxlde monitoring, a Boriba 
IIodd APHA-30 0E/3000SE ambient carbon monoxide mon1toring .ysum vas used. 
The instrument operates vith nondispersive infrared spectroscopy vith cross 
flow modulation and dual detector measurement method. 

The instnamsnt used t o  measure the concentration of nitrogen oxides in 
the ambient air va. a -It>de1 1 2A TECO Chemluminescent N()-fi0x Gas Analyur. 
The instrument operates on the principle of the chemi luminescent reactions of 
nitric oxide (NO) and ozone, which produce a l i gh t  emission whe n  electronic
a l ly excited nitrogen dioxide (N� ) molecules revert to their ground .tate. 

For carbon dioxide monitoring, a Be ckman !t:Jdel 864-22 analyzer vas used. 
Th i s  ins trument operates with a non-dispersive infrared detection method. For 
aeasurement of total hydrocarbons ,  a Beckman !t:Jdel 400 Hydrocarbon Ana lyzer 
"W.e.s uBed. This in8truBlent utilizes the flame ionization .ethod of detection. 

The outputs of all ins t r\Jlllents �re fed into a cODputer based data acqui
s ition system. The system features a Te cHar Lab Kaster analog t o  digital con
verter and an International Business Machines personal cODputer. 1be cODputer 
.tor�d th� data and was used for ret rieval and processing. 

Concentrations of Tota l  &.lIIpended Particulate (TSP) ellissionl and par
t icle size distribut ion vere studied using an Act ive Scanning Aeroaol 
Spectrometer (ASA S )  Ibde1 ASAS-300-PIII. TSP vas collected on 47 .... nucleopore 
filt�rs, 0 . 1  lJm pore size. Polynuclear Arora.a tic Hydroca rbons (PAH) vere col
lected on Chro .. oaorb 102 cartridge with 10 .. 1 hexane:benzene (9 : 1 ,  v/v) . 1I>e 

• 
8l11Dpies were t reated to obtain residue weight and tic PAH fraction using a n  
automated high performa.nce liquid chromatograph b y  reverse-pha.e coupled 
column liquid chrOllWl tography. 

Ai r aample. for Volatile Organic Compounda (VOC) were collected by 
drawing 12 L of a i r  through a 1 . 5 x 10 cm gl ... tube contain1na about 1 • .5 p g  
of TENAl!: G C .  1I>e .... p l e s  vere analynd uoing a Pinnigan lla t  3 1 1A GC-IIS 
coupled with a Finnigan IlAT opectro.y.tem 55-200. A IOOdified pararooaniline 
calorimetric method va s used t o  detenaine formaldehyde range em.sioDa. 

Sampling Syatem 

For each t e s t ,  wi t h  each appliance and burne r ,  three gas .allpliD! prob •• 
vere positioned i n  the test chamber with one probe located in the air inlet 
into the test ch8lDber, .another i n  the exhaust air outlet from the teat chaar
ber, and a third placed as close as poaaible to the appliance flue outlet. 
The pOs itioning of the ch8lllbe r  inlet and outlet probes remained f ixed through
out the experiments, while the appliance outlet aampling probe waa positioned 
a s  discussed later on. 

For range-top burners, the probe pOSitioning procedure employed (previ
ously used in a . t udy by A .G.A .L. ) consists of using a Bingle oampling point 
probe i n  the flue passage predetenained by a careful t raverse of the flue DUt
let area prior to sampling. This probe is placed at the outlet of • quartz 
collector, also utilized in the current study of range-top burner emissions. 
In ceveral t es t s ,  we observed that the representa t ive sampling point c:banged 
during the transient period of the burner operation and, therefore, we at
tached a short tubula r extension t o  the quartz collector outlet t o  aid i n  S8m
pIe mixing. 

Al l of the data reported here have been obtained by .... pUng the appU
ance f lue outl e t ..  During the course of the e xperimen t s ,  howeve r ,  air contam
inant concentrations were monitored at both the flue outlet and the test 
chamber outle t. The test chamber outlet data are not as precise a s  those ob
tained from the flue outlet mea surements but have been used a. a checlt to 
verify that the flue sampling probe was properly p08itioned .. 

A particulate filter, constructed of teflon, vas connected to the aample 
inlet of the chem1luminescent analyze r ,  the hydrocarbon analYEl!r and the car
bon dioxide analyzer, a s  per manufacturer ' s  operating instructions.. The ca r
bon monoxide analyzer has a filtration system int egral to t h e  uni t. With t h e  
exception o f  a condensate water trap (glass) a n d  of .everal f i ttings (s tain
less st�e l ) ,  the .ample vas primarily in contact wit h  1 /4 inch teflon tubing. 

Before experiment a vere carried out ,  a gas mxture containing knwn 
4IIIounts of nitric oxide and nit rogen dioxide wae used to establish that the 
... "'pling t rain did not affect the .ample. 11>1& gas mixture ... fed directly 
into the chemiluminescent analyzer, with only a ahort length of tubing, and 
concentration readings vere recorded. The gas llixture vas then injected i nt o  
t h e  sampling tra i n  sampling lines and concentration readings w.re a�in re
corded. A range-top burner wa6 activated for a sufficient t 1Ae  t o  collect 
vater in the condensate trap and the gas mixture tests �re repeated. Within 
the accuracy of the chemilumineacent analyzer' a capabi lity, no differences in 
the gas concentration vere observed. 
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Te st Gases 

The rang� emi ssion experiments were made with e i ther a r i ch or lean test 
Datural gas. �e ana1ysi8 for the •• teat gases 18 a. follow.: 

Component 

N i trogen 
Helium 
Carbon Dioxide 
Methane 
Ethane 
Argon 

Te st Gas Analy.h ,  Mole % 
� � 

2.24 
0,09 
0,54 

89.96 
7 . 1 6  
0.01 

2,36 
0 . 1 0  
0 , 6 1  

94 .57 
2.35 
0 ,0 1  

Th e  gross heating value i .  1022 BtufSCF for the rich gao and 983 for the 
lean gas (saturated at 60-F). 

Experimental Procedure 

AI; previously noted, .11  gas appliances tested as part of this program 
have been new models, currently in the market. To e l iminate extraneous emis
s ions f rom the combust ion or residual materials , oils or lacquers on or near 
burner e l e1lllf!nts or heat transfer 8urface s ,  each burner in each appliance was 
conditioned through f iring for approximately 6 hour s ,  before the actual 
te6ting sequence could begi n. 

During this break-in period. the applian�e was checked for proper opera
tion according to the manufacturers instructions. For experiments to begi n, 
the appliance was placed in the chamber, adjusted 80 a s  t o  be level, connected 
to the gas and electric lines and the probes were in6talled. If a thermal 
load was required, it was posit ioned a t  this time. After any particular 
burner had been tested, i t  vas retested only after a 8uitable t ime period had 
elapsed t o  allow cool down to near room temperature. 

Range top burne rs were o�erated with a water load in a cooking pot a s  
described i n  ANSI Z2 I , I- 1 9 7 4 .  The cooking pot hao a t o p  which i s  .eale� 
except for a 3/4 inch pipe which extends from the cent e r  to allow steam to es
cape. The pot was covered by a quartz collector dome. ntis dome was posi
tioned on spacers which were located on the range top surface. 

The sample probes were positioned i n  the chamber and the chamber door was 
sealed. The data acquisition system was activated and the initial gas meter 
.-eading recorded. After baseline data had been stored, the burner was ignited 
using switches located outs i d e  the chambe r. The chamber has a window so that 
observa t ions could be made during the course o f  the experiment. After the 
burner was shut d own, the data s torage continued for about 5 JtC)re mnutes. 
lbt! ch&J:lber was then opened and prepared for another run. 

Experiment a l  Results 

Al l 12 range top burners of the three gas ranges were operated at two 
primary Reration eettirigs, namely properly ad justed blue flame and yellOW
t ipping flame.. �ese aeration sett ings are made by adjusting the air shutter 
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on the burner assembly . Th i s  burner •• sembly 1s • removable part of the range 
and consists of the burner cap, • gaa carrying tube, the orifice hood, and the 
air ahutter. The burner a ssembly 1s mounted by placing the tube inlet over 
the orifice on the gas manifold, and pOSitioning the .ount ing bracltet to the 
holes on the burner support. Al l of the range top burner a l a.b1Ie. te.ted 
had a loose f itting connection between the gaa manifold orifice and the burner 
assembly . Th i s  practice .provides that, even with the primary a i r  ahutter com
pletely closed, there I s  Btill some primary a i r  a�. i lable for ea-buation. 

Primary aeration measurements were ,made by inserting . hypodermic needle 
sampling probe into a burner port and draving a .ample f o r  oxygen a na lysi •• 
The average primary aeration fo,," a l l  three ranges was 4 1% of the stoichio
metric requirement. With the air ahutters closed, the primary aeration 
d ropped to 33% of the , s toichiometric requirement. Again, we observed little 
difference aQong the three range s .  

Blue-Flame Burner Tests 

A t otal of 5 8  runs were completed with gas Range No. I while 2 5  and 33 
runs were made with gas Ranges Nos. 2 and 3 ,  re8pectiv�ly. '!he te'Bts have 
co,\pe red e. l l  four top burners':of each range, with each burner adjusted to 
produce the normal blue-flame' (as per ANSI standard) . For about 60% of the 
actual total runs with each range , we have supplied the lean gas to each 
burner and, for the other 40% , the rich gas composition. Each burne r, with 
each flue-gas composit ion, has been reset and tested repeatedly ( f rom 2 to 1 4  
test s ) ,  with the overall average numbe r o f  tests for each burner being about 
1 0 .  

The emi ssion factor dats, for each burner during each test, we r e  time
averaged over the last 1 8  minu t e s  of each run. Emission factors (a8 equiva
lent pounds per million Btu i nput to the burner) for NO, NOz , NOx (expressed 
�s N 02 ) and CO and a i r-free-ba s i s  concentrations Un ppm) for tIO, N 02 , and CO, 
for each test and range t op burner, have been obtained and are shown in Tables 
I to I I I .  

Emi R s ion factors o f  N O  and N02 from any burner of any range were found t o  
b e  similar, with maximum variance being less tban 1 0% to 1 5% of an absolute 
mean concentration level. On the other hand, CO levels between burners of the 
same gas range or other range burners were found t o  vary by as such a s  a mul
t iple of 5 ,  based on absolute leve ls . It should be noted here, however, that 
even the range (No. 1 )  with the h i ghes5 average CO concentration was in com-
p1 i.3.nce of the relevent ANSI s t andard. The results indicate that CO emi s-
sions EIre more sensit ive to burner design than are NO or N02 emission leve l s .  

Yellow-Tip Flame Burner Te sts 

Th e  concentration of constituents emitted from the combustion of natural 
cas in appliances can be affected by the setting of the burner a i r  shutter 
which controls the amount of primary aeration. A total of 30 addit ional tests 
have been taad e! ,  for compa rison, with the s i r  shutter i n  the worst possible 
?o,5 i t ion (completely closed ) ,  the ext reme condit ion which could be encountered 
in the f i e l d .  

5 
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The results of these teata are ahown In Ta ble IV. These data .how that 
the CO eai88iona can be increa.ed 8ignificantly over the blue-flame levels (by 
.- factor of 2 to 4 ) .  Only -..11 differences were obeerved in the N O  and N� 
eals8ion data between properly adjusted (blue-fla.e) and oor.t condition 
(yel low-up name) i n  the current teats. 

Final ly ,  Table V present. overall ead8810n factor data eOllpari8on for 
each range and burner Betting together with similar l i terature data for 1& 
range.. For the three range. tested, although aome individual burner. eXhib
ited high CO e.,i .. ion8 wit� the yellOW-Upping flame setting. all of these 
range s would p.B. the ANSI requi rement. 

Ambient Levels of Hyd rocarbon. and of NO/N� Ra tio 

During the course of the screening experimenta, and while one of the 
range top burnlfr. was operating, fuel ga.s escaped from beneath the burner aeat 
at a Beam in the assembly. At the incident gaa leak rate, the emi ssion factor 
ratio of HO to H02 was observed to drop aharply. An experiment was devi8ed t o  
lIIore closely examine the effect. After aealing the aeam, the range-top burner 
was turned on again and was operated normally to obtain baaeline emis8ion fac
tors. Cas was then injected into the air aupply to the test chSlllber. 
Fina l ly ,  the gas injection va 8  stopped and the teat was continued unt il the 
chamber hyd rocarbon level returned t o  near baaeline levels. At the start of 
the hydrocarbon injection, the NO/N02 ratio (as N02 ) was 3 to I .  When the 
hydrocarbon concentration i n  the chamber reached 300 ppm, the ratio dropped t o  
1 .  Finally ,  the effect o n  the ratio was reversed, aa t h e  hydroc8rbon level 
was being continuously depleted and approached the 3 to 1 initial leve l ,  n�ar 
baseline hydrocarbon levels of the chamber. 

Trace Con&ti tuent6 f rom Range-Top Burners 

With the range-top burners we performed 10 additional teats and measured 
TSP emissions. The average emission rate for particulates of mean aerodynamic 
d iameter between 0.24 and 0 . 5 4  \1m (With 84% leo. than 1 .0 \1m) is 2284 pg/hr 
which correaponds to 0.25 )Jg/kJ of ges inpu t .  The calculated emission rat e ,  

�::� ;�::��:;m;�:!�a���C�:�
i
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""'an of 0.41 \I8/U) . obtained by gravimetric analY8is of 3 .... ples. 

The lDean formaldehyde emission rate measured in 1 J additional tests with 
the three gas ranges i8 0 .4 77 pg{kJ . les. than the 1 . 7  ( 0 . 9  - 2 . 5 ) pg/kJ mean 
emission rate reported by Gi rman and his associates from 2 run s .  On the 
other hand, the difference in VOC and PAH concentrations between the 
background and with range burners operating was found to be within the 
instrument preciSion of the emi tted concentrations. Therefore, we conclude 
that VOC and PAH emissions from unvented ranges are minimal. 

b nse-Oven Burner Results 

For range-oven burnerl, an integ2at ing mult ipoint aampling probe was 
use d ,  similar t o  a procedure reported earli.er. The probe vas constructed of 
s tainleas steel tubing with a aeries of holes drilled along its length. This 
probe 'Was then aff ixed t o  the rectangular appliance flue outlet to produce an 

6 

*' 

integrated sample for measurements. The ovens were operated in aeveral dif
ferent modes, simulating bake, broil or self-cleaning operations. Each bake 
or broil test run lasted for about 30 minutes while each Belf-cleaning cycle 
lasted about 3 hours. 

A total of 2 9  teat runs vere completed with the oftn burner. of the three 
ranges. Of these, 12 runs were _de with the two oven burnera of Range No. 1 
in three different modes (bake, broil and lelf cleaning) . Por the latter 
operation, both burners are involved to reach the u.xiau:m t eq>erature (900-F) 
u t ilh:ed in the programr..ed aelf-cleaning cycle. Eight additional runa were 
made with 8ingle burner of Range No. 2 and another 9 runa with the 8iagle 
burner of Range No. 3 .  For about one-half of the oven burner teata, lean gas 
was supplied to the burners and rich gas composition to the other one-ha lf of 
the tests. 

The �is6ion factor data, for each oven burner during each teat, vere 
t ime-averaged during the burner-on period of the run but following about 5 
minutes after initial burner turn-on. Emission factors for NO, N� , HOx and 
CO, for each test and oven burne r, have been obtained and are shown in TBble 
V I .  

Tne emission factor data l o r  N O  a n d  total NOx appear t o  b e  .ostly af
fected by the maximUlD temperature of operation (from bake to self clean) , with 
the bake opera tion producing lower levels of NO and NOx while the higher t em
perature broil and ae lf-clean operations have resulted in higher NO and NOx 
leve ls . 

Emission levels of NOl do not appear to be significantly affected by the 
type of opera t i on, except in Range-oven No. 2 ,  when broiling produced lower 
NC7: levels than the baking cycles. Similarly , CO emission factors for llange
Oven No. J were found to be inversely proportional to the t eq>erature level 
maintained during each opera tion (highest during the baking cycle and lowest 
during the se lf-clean cyc l e ) .  

Data Analysis and Compa risons 

For each cooking appliance, emi ssion factors were determined for eAch 
individual range-top burne r, fired with two types of fue l, rich and lean, A8 discussed earlier. Wi th these data, we have searched to establish whether 
there are any relationships between emission factors and burne r pOSition 
( l e f t ,  righ t ,  front or rear) or fuel type. A comprehensive atatistical t reat
ment of the entire set of data would be the mos t rigorous approach to provide 
the answers sough t .  However, we have gained valuable insight by employing the 
relatively simple t-test approach for comparing two mean value s. 5 

We have performed a parame tric analY Sis bssed on the t-test, comparing 
pairs of mean emission rates either from two dif ferent burners or resulting 
f.rom using lean or rich gas on the same burner. The major conclusions drawn 
from this analYSis are 8S fol l ow 6 :  

• Fo r a ap'!cific range and with only minor exceptions, NO, N� and N0l( 
emission factors are independent of burner pOSition, lef t ,  right, front 
or rt!ar .. 
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The NO, N� and NOx emi ssion factors were not substant ially affected by 
the fuel gas composition, rich or lean. However, some systematic trends 
were observed, but were found not to be statistically significant. The 
NO emission rates for Range No s .  1 and 3 tended to be 80IDevhat higher 
when the rich gas was used, while the opposite was t rue for Range No. 
2. For all three range s ,  N Ol emission rates increased slightly when the 
rich fuel was used. 

For Range No. 1 ,  CO emi ssion rates were found t o  be higher f rom the rear 
burner. (0.383 and 0 .272 lb. per million Bt u )  than the front burners 
(0. 096 and 0 . 1 38 lb. per mill10n Btu) . Although not a8 pronounced, Range 
No. 2 exhibited s imilar trends. Fo r Range No. 3 ,  the highe s t  CO was 
found for the right front burner, with the other burners exhibiting lower 
value s .  

The C O  emission r a t e  was n o t  affected b y  f u e l  g a s  composition, rich o r  
lean. 

Data Precision 

In a preliminary statist ical error analy s i s ,  during the test design per
iod, we assumed that a desi rable emission rate characterization level should 
have a sample mean which can be determined t o  be within ±5%, at the 95% confi
dence level. For the oxides of nitrogen emission factors, we have accom
plished this goal for most appliances tested. Th is i s  primarily -due to the 
fact tha t ,  during any parti cular tes t ,  the nitrogen oxides reached a nearly 
constant emission rate very quickly (usually within 5 minutes) .  

With the carbon monoxide emission factors, we could not obtain the de
s i red level of precision for most appliances, because the cs rbon monoxide 
emission rate would be high at the start of the run when the combustion pot 
surface was cold and would normally decrease throughout the 1 / 2  hour test 
period. 
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Table I .  Air free concentrations o f  NO, H02 and CO 
from. ranRe-top bumera ... 

fIIal 
IDput 

110. of 
Ava .  nua ea a  �_traUOD, 

(p!!!) Au Pr .. I .. la h late. lap1. 
� � ...E!!.. !!..!!!. Itu/hr � 110 � CO 

1c 
14 LF L .... 8850 1.44 62.4 2 0 . 5  148 

LF Rich 9 8950 1.49 64 . 3  2 0 . 7  7 7  

1 LJt Laan 11 8760 1.48 61.5 23.7 587 LJt l1c:h 4 9060 1.42 59.8 24 .5 687 

1 IlF Lun 6 8860 1.37 64 . 6 22.3 103 
IlF l1c:h 4 8910 1 . 58 64 . 9  23.1 137 

1 III Laan 6 8680 1 .46 69.1 21.9 316 IlJt l1c:b 4 8870 1 . 50 61.5 2 1 .7  190 

2C: 
LF Laan 4 8870 1.48 60.9 1 7 . 0  85 
LF l1c:b 3 8530 1 . 48 54 . 3  22.4 97 

2 LII Laan 3 8660 1 .4 6  58.8 1 6 . 4  199 
LII Ric:h 3 7990 1 . 3 9  5 3 . 7  20.2 121 

2 IlF La.D 2 8570 1 . 3 9  59 . 2  19.1 216 
IlF l1c:h 4 8620 1.44 57 . 6  2 1 . 5  205 

2 III Lun 3 7950 1 .42 55.8 19. 6 300 IlJt l1c:h 3 8860 1 . 50 53.0 25.5 323 

3
d 

9520· LF Laan 6 1 . 28 61.2 24.2 128 
LF l1c:h 4 9890 1.04 61.3 2 5 . 1  8 7  

3 LJt Laan 5 9130 1.22 55.8 25.8 13 LJt Itch 4 9200 1 . 02 58.3 2 7 .1 68 

3 IlF Lun 4 9340 1 . 02 58 . 6  25.4 253 IF l1c:h 3 9470 1 . 02 60.4 24 .4 209 

J II La.n 4 9420 1 . 37 61.8 23.1 137 U l1c:h 3 9800 1 .05 68 . 9  23.0 84 

" hop.r1, Adjuatad 11ua-7l .... 

h Ll' - Left Pront , LR - Laft lur , IF - liaht Front , II - liaht lur. 

" Vith lIon-Stalld1q P110t Ipitl.on. 

d Vi�h StaDd1q P110t (220 Itu/hr) Ipition. 

Q Inc:1w1 .. P110t Input. 

11 
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LF 
LF 

LII 
LR 

!IF 
II.F 

D 
RR 

Table Ill . Emiss ion f.ctor data for 110. 1102 , 110" and CO from the 
4 top burners of a �as- f ired range with stand ing p i lot ign it ion •• 

11o . of 

..!!!!!.. 
Lean 6 
Rich 4 

Lean 5 
Rich 4 

Lean 6 
Rich 3 

Lean 4 
II.1ch 3 

110 1102 110" (As 1102) CO 
£I..:...-:A-v-. --=S'"".Oev·t � � � � � � --'----- lbs/l06 Btu -----------
0. 0409 0 . 0005 0. 0248 0 . 0006 0 . 0862 0 . 0032 0.080 0.016 
0.0411 0 . 0007 0 . 02 58 0.0007 0 . 0838 0 . 0024 0 . 054 0.004 

0.0373 0 . 0002 0 . 02 66  • 0.0020 0.0812 0.0032 0.046 0.009 
0 . 0391 0 . 001 2 0 . 02 7 9  0.0023 0 . 0871 0 . 0011 0.043 0 . 009 

0 . 0392 0.0009 0.0260 0. 0009 0.0869 0.0021 0.158 0.008 
0 . 0405 0 . 002 1  0 . 02 51 0 . 0008 0 . 0895 0.0026 0. 131 O.OU 

0. 0413 0. 0016 0 . 0231 0 . 0029 0.0861 0. 0005 0.086 0.005 
0 . 0462 0. 0001 0.0236 0.0012 0.0932 0. 0013 0 . 053 0 . 004  

For COz ConcltfttraUons and Pue! Input ltates See Tabl. 1 .  
LF • Left Front, LII • Left Rear, ItF • Risht Front,  D • Risht llear. 

Standard DeYlation. 

Table I I .  Emission factor data for 110 . 1I0x nnd C O  from the 
8 top-burners of Z gas-fired ranges w i t h  non-standing p ilot Igni t ion . · 

eaa Top 11o. of 110 1102 "0" (As 1102) CO 
� t  ltan,. � ..!m!.. � S . Oev ... � 

1 LF Lean 14 0 . 0417 0. 0008 0 . 0210 
1 LF II.1ch 9 0 . 0431 0 . 0006 0 . 0213 

1 LII Lean 11 0.0611 0 . 0006 0.0263 
1 u Rich 4 0 . 04 01 0. 0009 0.0252 

1 !IF Lean 6 0. 0432 0 . 0010 0 . 0228 
1 II.F Rich 6 0.0435 O. OOll 0 . 02J 7 

1 D Lean 6 0. 0462 0 . 0005 0. 0226 
1 RII. Rich 4 0 . 04 1 2  0.0006 0 . 0223 

LF Lean 6 0.0607 0.0020 0.0176 
LF Rich 3 0 . 0364 0.0007 0 . 0230 

2 La Lean 0 . 0393 0.0006 0. 0168 
2 LR Rich 0 . 0360 0 . 0029 0.0208 

2 IIF Lean 2 0 . 0396 0 . 0009 0.0196 
2 !IF Rich 4 0 . 0386 0 . 0039 0.0221 

2 D Laan 3 0.037J 0 . 0016 0.0201 
2 D Rich 3 0 . 0355 0 . 0024 0. 0262 

• For CO2 Concentrations and Pue1 Input ltates See Tab1. 1 • 

.. Standard DeY laUon • 

S .Dev. £&!... =--ibs7106 Btu 

0.0004 0.0852 
0 . 0010 0 . 0876 

0. 0007 0. 0860 
0 . 0008 0.0867 

0. 0009 0.0886 
0. 0006 0.0869 

0 . 0002 0.0915 
0.0008 0.0869 

0. 0023 0. 0798 
0.0002 0 . 0788 

0.0002 0.0771 
0 . 0030 0 . 0760 

0.0015 0.0803 
0 . 0027 0 . 0816 

0.0016 0.0766 
0.0010 0.0777 

t LF . Left Front ,  LII • Left lIear, IIF · Risht Front , RR · Rillht lIear. 

1 1 1- 1 02 

� � � 

0.0017 0 . 092 0.025 
0 .0008 0.048 0.013 

0.0013 0.366 0.065 
0.0019 0.430 0 . 078 

0.0013 0. 066 0.015 
0.0025 0.086 0 . 029 

0.0022- 0.167 0 . 066 
0.0020 0 . 119 O.Oll 

0.0053 0.053 0.010 
0.0009 0 . 061 0 . 002 

0.0011 0.126 0.010 
0. 0016 0.076 0.062 

0. 0002 0 .135 0.018 
0 . 0073 0 . 128 0.033 

0 . 0026 0.181 0.018 
0.0067 0 . 202 0 . 06 7  



Table V .  Comparison of emission factor d a t a  for 
(Emission factor, I b s / 106 Btu) 

range-top burners 

Pro2erll Adjusted Blue-Fl ... e 

IIuIober 
of 

11<0"&8 110 .  Burner. Source NO � � CO 

Icr/IITRI 0 . 0' 1  0;023 0.086 O.UII 
• Icr/IITRI 0 .03 6 0.021 0.079 0. 129 

3 4 Icr/IITRI 0.041 0 . 02 5  0.087 0.068 
(18) 72 A.C.A.L. 0.049 0.020 0.096 0.055 

Tellov-Ti22inl Fl_ (Air SlYuttero Closed� 

• Icr/IITRI 0.039 0.030 0 . 091 0.23 
2 4 Icr/IITRI 0 . 036 0.036 0.087 0.30 
3 4 Icr/IITRI 0 . 03 6  0.035 0.091 0.30 

(18) 72 A.C.A.L. 0 . 03 9  0.032 0 . 092 0.40 
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Retyped from original letter : 

Sunday Nov . 1 3th , 1 983 

Mr . Morrell : 

I attended BPA ' s  Port land Meeting Wednesday November 2nd . 

1 98 3  . I wish to be recorded as agreeing with the comments 

of Commissioner Mike Lindberg !  

I f  one must wait until every eventuality i s  explored nothing 

would ever be accomplished . Do not exemp t 7 0% of the region ' s  

I elect rically heated residences from "housetightening measures . "  

Be creative - educate the consumer , agree t o  monitor for 

problems and then let the consumer decide . All risk is 

relative . not ice you do not exempt homes occupied by 

smoker s  or those with fireplaces . 

I I 
Enough said . Please notify me when BPA decides and why the 

decision you choose was chosen . 

I I My address i s :  Nancy Meyer 
4025 SW 58th 
Port land , OR 97221 

Thank you . 

I I 
Sincerely, 

I sl Nancy Meyer 
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Blue Sky Testing Laboratories 
Richard Lee Knights, Ph.D., President 

OIemlc.l Telltlng and eon.uttlng; Alf, Waler, Soli, Food. Chemic.la;Envlronmental lmpact Analy,'s; Aeco..y sYtltems lor wastes or precious mel ai' (206) 325-5074 

To: 
Anthony R. Horrell 
Environmental Manager 
Bonneville Poyer Administration 
P.O. Box 3621-SJ 
Portland, Oregon 97208 

603 24th Avenue East 
Seattle, Washington 98112 
November 11,  1983 

COMMENTS ON BPA' s "EXPANDED RESIDENTIAl WEATHERIZATION PROGRAM" DRAFT E. I.S. 

I believe that BPA should proceed immediately IIi th the Proposed Action to tighten 
homes, reduce air infiltration, and save energy. This program of energy conservation 
must include a large fraction of homes in the region. Therefore I favor several 
measures to mitigate indoor air pollution problems by excluding a fell high risk 
homes, and by protecting indoor air quality in certain homes vhich have a high risk 
of health problems from pollutants. 

Hi tigations by Exclusion. Certain features of homes give them a high risk of indoor 
air pollution problems. Homes should be excluded from tightening by BPA unless: 
(1) unvented combustion appliances are vented to the outside, and ( 2) unvented cralll 
spaces are vented and the earth covered with a plastic film vapor barrier. Vants and 
vapor barriers can remove or exclude water vapor and other pollutants at lov cost. 

Other homes iii th likely pollutant sources should be excluded from tightening unless 
the air quality is tested and pollutants are only present at lOll levels. 

Mitigations by Action. Measuring pollutant levels in the indoor air is the most 
important action in deciding if a home has a high risk from some pollutant. Testing 
air quality can varn of an existing hazard � tightening a home, decreasing air 
exchange rate iii th outdoors, and making the problem \IOrse. Guestimating pollutant 
levels is not accurate because source strength varies videly and effects of occupant 
lifestyle are unpredictable. 

Homes should be excluded from tightenting by BPA unless they are tested for (1) 
formaldehyde in homeB iii th urea-formaldehyde (UF) foam insulation and in mobile 
homes, and (2) � in homes vith slab-o�grade, basements, or veIl water. 

Formaldehyde. Before tightening any home iii th UF foam insulation or any mobile 
home, I believe that formaldehyde should be beloll 0.1 ppm (parts per million) (:120 
micrograms per cubic meter) in the afternoon, vhich is the time of highest expected 
daily levels. Homes iii th UF foam insulation should not be excluded automatically 
from tightening. 

My testing experience shOIlS that foamed homes average 0.05 ppm, IIhich is about half 
of a typical mobile home formaldehyde level. Concentration levels found before 1980 
lIere usually higher, because the UF in foam insulation and particleboard resin lIere 
nellly manufactured and had a higher formaldehyde emission rate. The UF foam 
insulation in existing homes has aged about four to eight years now, since most vere 
foamed 1975-1979. 
I expect that most homes iii th aged UF foam insulation llill be beloll 0.1 ppm formal
dehyde for a one hour pesk, and nearly all beloll 0.1 ppm for a 24 hour average. I 
expect that many mobile homes llill be beloll 0.1 ppm for a one hour peak, and ,most 
beloll 0. 1 ppm for a 24 hour average. The Draft EIS quotes higher formald\lhyde 
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averages because the samples vere mostly taken vhen the UF in foam or particleboard 
vas never, and before mobile home manufacturers converted to "lov fuming" particle
board or replacement building materials. 

I believe the goal after tightening a home should be to keep the formaldehyde belell 0.1 ppm for an afternoon sample. Therefore any home \lith UF foam insulation above 
0.06 ppm formaldehyde in the air should take extra measures to seal off vall sources 
before tightening the home. Measures to reduce indoor formaldehyde include interior 
vapor barriers and sealing interior air leaks in foamed valls. 

Mobile homes may be completely filled iii th particleboard and other formaldehyde 
sources, so these homes cannot benefit from vapor barriers and sealing as easily as 
homes vith UF foam insulation limited to the exterior valls. Mobile homes are 
therefore the best candidates for ai�to-air heat exchangers to reduce fonaldehyde 
levels in the air. 

Formaldehyde monitoring. A passive sampler is the easiest way to collect 
formaldehyde vapors for analysis. However, most passive samplers are not very 
sensitive. They cannot measure 0.1 ppm formaldehyde after a fev hours of exposure. 
They must be expo sed for one to seven days before analysis. That long term average 
concentration includes lover levels at night, vhich can hide higher daytime peak 
levels. A passive sampler is often chosen for an unofficial test because it costs 
less than a single "official" test. 

I urge BPA to require an "official" formaldehyde test 'With three samples before 
making any decision about tightening any mobile home or home vi th 1JF foam insulation. 
An official test has several advantages: 
(1) A trained technician takes samples and verifies the correct procedure and length 
of time sampled. (A homeo\lller can make a passive sampler get a lover reading by 
opening \lindovs or by covering or removing the sampler temporarily.) 
( 2) The active sampling method using air pumps and lIater impinger collectors (as 
recommended by NIOSH in Method P&CAM 125) is more accurate and more sensitive than 
passive samplers. (3) An afternoon sample of a fell hours or less lIould be better to measure the higher 
daytime formaldehyde levels expected. 
(4) Three simultaneous tests \IOuld be valuable, measuring tIIo different rooms 
indoors (one closed up, one larger and more open) and one outdoors (to detect any 
nearby outdoor source adding to indoor levels) . 
(5) The cost of three official samples is less than for three passive samplers. 
Formaldehyde models. Formaldehyde is the pollutant that requires the most study to 
model air quality changes iii th temperature, humidity, and ventillation rate. All 
three factors influence emission rate from building materials, in a more complex 
equilibrium than other common pollutants. Formaldehyde should be monitored whenever 
an ai�to-air heat exchange ventillator is in use, because the formaldehyde level is 
reduced less than the other pollutants by a given increase in air exchange rate. 
Consumers need to knOll hOIl lIell any ventillation might help their formaldehyde 
problem, because that might be their only solution to high formaldehyde (and other 
pollutants) if their home is filled iii th many source such as particleboard. Other 
air cleaning methods such as fan/filter/adsorbent systems should also be installed 
and air pollutant levels monitored to model their effectiveness in cleaning the air. 

Moisture. Many homes have problems iii th high humidity, especially lIest of the 
Cascades. Water vapor is a problem because of condensation, decay, clammy feeling, 
and the grovth of mold. Mold can become a major p70blem. Water vapor also increases 
formaldehyde emissions from UF foam and resin glues. 

Exhaust fans should be required in bathroom and kitchen to remove \later and other 
odors. A timer switch is a good vay to encourage exhausting vater for l(}-20 minutes 
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I whenever the problem is greatest. Exhaust fans and timers are good lo'W cost 
measures to improve indoor air quality. An air-to-air heat exchange ventillator is 
even more effective in improving indoor air quality while saving some heat, but the 
cost is much higher. 

Ai:r=t2=air Heat Exchange Ventillators. I believe that a heat exchange ventillator 
is the best \lay to improve indoor air quality vithout lo sing as much heat energy as 
simple exhaust fans. The design should exhaust 'Jater, not recover it, to reduce 
indoor levels of both yater and formaldehyde. 

The homeovner should pay for more of the cost of a heat exchange ventillator than 
for other weatherization measures because: (1) It cleans the air and benefits the home occupants more than it saves poyer for 
the region. 
( 2) It is more experimental than other Yeatherizing. Homes Yith heat exchangers and 
sources of formaldehyde should be monitored to measure actual reduction in formal
dehyde levels, and also other pollutants. 
(3) It is a more expensive option than exhaust fans, or a dehumidifier, or a filter 
fan Yi th pollutant traps. The purchase and installation price of $650 quoted in the 
Draft EIS seems like a minimum cost, and probably costs much more for a whole house 
system including ductyori<. 
(4) It is an active device that requires some attention and interest from the 

homeololl1er. 

1 I Disclo sure. BPA should always inform homeo1Jl1.ers of possible problems vith the 
occupant' s  health from indoor air pollutants. Information should include not only 
wood stoves and smoking, but also sources of radon and fomaldehyde. Radon is an 
exotic and ne'Wly recognized pollutant, so few people know about its potential 
problems. 

Formaldehyde is mostly kno\lIl and discussed regarding urea-formaldehyde (UF) foam 
insulation, which is videly recognized as a source. P articleboard and interior 
plY"0od bonded Yith UF resin glues sbould also be publicized as a source of 
formaldehyde that is more vide spread and less recognized than UF foam insulation. 

Sincerely, 

�/� 
Richard Knight s, President 
Blue Sky Testing Laborato 
603 24th Avenue East 
Seattle, WA 98112 
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coLJNciL 
500 W Eighth Street · SUite 1 10  
Vancouver, WA 98660 
(206) 694-8593 
(503) 241 -3163 

November 1 4 ,  1 983 

Mr . Anthony Morr e l l  
Bonnev i l l e  Power Adm i n i s tr at i on 
P .  O .  Box 3621  - SJ 
Port land , Oregon 97208 
Dear Mr . Morrel l :  

Enclosed are the comments o f  the PPC Cons erva t i on 
Commi t tee on BPA ' s  draft E I S  on the Expanded Res i den t i a l  
Weather i zat ion Program . 

Thank you for the opportun i t y  to comment on t h i s  
important s u b j ec t . 

AA : j e 
ZZ : 2 : 02 

verjiy
_

ul)j ycrs 'j 
/l 1' 11'1L� --,-<' .L\ 

A l  A l dr i ch 
Cons erva t i on D i rector 
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DRAFT 

Comments on BPA ' s  Draft Envi ronmental Impac t Statement 

on I ndoor A i r  Qual i t y  Under the Expanded 

Weathe r i za t i on Program 

From the 

Publ i c  Power Cou n c i l  Conservat i on Commi t t ee 

November 1 4 ,  1 98 3  

The Publ i c  Power Coun c i l  Conservat i on Commi ttee , 

composed of representa t i ves of the BPA area consumer-owned 

e l e c t r i c  ut i l i t i e s ,  a p p r e c i ates this opportun i t y  to comment 

on BPA ' s  draft EIS on t he Expanded R e s i d e n t i a l  Weather i za-

t i on Program . The region ' s  pub l i c  power ut i l i t i es have 

foll owed closely the i ssue of i ndoor a i r  qual i ty s i nce i t  

first appeared several years ago . A s  t h e  p r imary operators 

of BPA ' s  resi den t i al weather i z a t i on program , we have 

been--and will be-- s i g n i f i cantly affected by any major 

change i n  program cond i t i ons , such as t he one i dent i f i ed as 

the proposed ac t i o n .  

I n  general , the i ssue s addressed b y  the draft E I S  are 

complex and not eas i l y  resolve d . The E I S  o b v i ously presents 

a large amount of i n format i on on the subjec t ,  much of which 

i s  hel pful . PPC ut i l i t i es , howeve r ,  do feel that the 
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i nforma t i on coul d have been presented in an improved manner 

i n  s e veral i nstances . Some a dd i t i onal o b s er va t i ons in that 

regard follow later i n  these comments . 

W h i l e  the i ssues are comp lex and not eas i l y  resol ved , 

PPC u t i l i t i e s  strongly feel that it is t i me the r e g i on and 

BPA move forward to resol v i n g  these i ssues to the extent 

they can now be resol ved . 

The PPC Conse rvat i on Comm i t tee has a number of s p ec i f i c  

recommenda t i ons regard ing what course BPA should take . I n  

addi t i on ,  there a r e  comments of a more general nature o n  

recommendations f o r  impro v i n g  the presentat i on of t he 

i nformat i on in several cases . 

In summary , here are the recommenda t i ons for future 

a c t i o n .  The recommendati ons are subseque ntly  di scussed in 

some deta i l . 

Consumer I nforma t i o n :  Consumers i n  a l l  c l asses o f  

homes should be p r o v i ded i nformation regarding t h e  pos s i b l e  

e f f e c t s  of house t i gh t e n i n g  measures o n i ndoor a i r  qua l i ty . 

W a i ver of L i ab i l i ty :  A l l  consumers shoul d be requ i re d  

to s i gn a consent form to rece i ve house t i gh t e n i n g  measure s .  

Weathe r i za t i o n :  A l l  t y p e s  o f homes s h o u l d  b e  

weathe r i zed . None s h o u l d  be categor i ca l l y  ex c l uded . 

However . the homes should be broken down i n t o  four d i s t i nct 

categor i e s .  Each category would be treated somewhat 

di fferently for the purposes o f i ndoor a i r  qual i t y  

P a g e  2 
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1 I cons i de r a t i ons . The four categor i e s  are : 

1 .  

2 .  

3 • 

4 .  

Homes mee t i ng the present program c r i t e r i a .  These 

homes should conti nue to rece i ve all house 

t i gh t e n i n g  measures . 

Homes w i t h  st ruc turally related po l l utants . These 

include homes with urea formaldehyde foam 

i nsulat i on ,  well wate r ,  s l a b  on grade 

construc t i on ,  a basement or an unvented crawl 

space , and m o b i l e  homes .  These houses shoul d 

rece i v e  house t i gh t e n i n g  measures , followed by 

moni tori ng , fol lowed by m i t i ga t i o n  by act i on i f  

mon i to r i n g  demonstrates that p o l l utants exceed 

some threshold amount . 

Homes w i t h  consumer l i f e s tyle-related source s .  

These i n c l ude homes w i t h  wood stoves , portable 

kerosene space heaters , smokers , p a i nt s ,  and 

i nsect i c i des . Because these sources are totally 

under consume r ' s  contro l ,  providing inf orma t i on to 

these consumers is the most effec t i ve means of 

control l i ng the i ndoor air qual i t y  i n  these homes . 

Homes w i t h  permanently unvented combu s t i on 

appl i ances . These homes should rece i v e  some form 

of vent i l at i on for the combust i on app l i ance . 

Consumer I nforma t i o n .  A l l  consumers shoul d be provi ded 

i nformat ion regar d i n g  the p o s s i b l e  effects of house 
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t i ghten i n g  measures on indoor a i r  qual i t y .  Consumers shoul d 

be provided w i th suf f i c i ent i nforma t i on so that they can 

make an informed de c i s i on whether to accept or r e j e c t  house 

t i ghtening measures . Informa t i on such as Bonnev i l l e ' s  

i ndoor a i r  qual i t y  pamphlet w i t h  some rev i s i on woul d be 

appropriate . 

W a i v e r  of L i ab i l i t y :  R e q u i r i n g  al l  consumers t o  s i gn a 

waiver of l i ab i l i t y  p r o t e c t i n g  BPA and ut i l i t i e s  seems to be 

a prudent l e gal course . PPC u t i l i t i e s '  j udgment is that 

requ i r i ng such a waiver would not s i g n i f i cantly reduce the 

number of consumers who would take advantage of the program .  

Homes me et ing the present program c r i t e r i a :  These 

homes should conti nue t o re c e i v e  al l  house t i gh t e n i n g  

measures . L i ke al l  o t h e r  consume rs , t h e  consumers i n  t h i s  

class shoul d be pro v i d e d  informat i on regar d i n g  i ndoor a i r  

qual i t y .  These consumers may l at e r  add a wood stove or 

portable space heat e r ,  new furn i t ure or carpet i n g  or o t he r  

l i festyle-related sources . Consumers s houl d  be ap p r i sed of 

the impacts of these sources even though they do not 

presently fall i nt o one of the prev i ously i dent i f i ed 

e x c l u s i o n  c r i t e r i a .  

Structurally related po l l utant sources : Ce r t ain 

pol lutant sour c e s  e x is t  b e c aus e  of the construct i on of the 

home . These i ncl ude homes w i th urea formaldehyde foam 

i nsulat i on ,  s l a b  on grade con s t ruct i on ,  basements , unvented 
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crawl space , well wate r ,  and mob i l e  homes . Fortunat e l y ,  

i nexpens i ve mon i tors e x i s t  f o r  t h e  p o l l u tants associ ated 

with these classes o f  homes , spec i f i call y ,  radon and 

formaldehyde . 

Bonnev i l l e  should offer house t i gh t e n i ng measures to 

these classes of homes . After the house t i ghtening i s  

completed , the home shou ld b e  mon i t ored for the pollu tant 

associated w i th the structural class of the home . If the 

mon i t o r i ng i nd i cates the e x i s t ence o f  pollutants in excess 

of a level e s t a bl i shed by Bonnev i l l e ,  m i t i ga t i on by a c t i on 

should be provi ded . 

Homes w i t h  l i fes tyl e-related source s :  Certa i n  

pollutant sources e x i s t  because of consumer cho i c e s  

r e g a r d i n g  l i fe s ty l e . T h e s e  i nclude homes w i t h  wood s t oves , 

unvented portable kerosene heaters , smo k i ng , pa i n t s , and 

i n se c t i c i des . Because all of these sources are d i re c t l y  

under t h e  consumer ' s  control , t he P P C  bel i eves t h a t  t h e  most 

e f f e c t i v e  means t o  control the sources is through consumer 

informa t ion . In add i t i on ,  the presence of these sources i s  

i n t e rmi ttent depen d i n g  upon consumer use . T h e  consumer 

should be i n formed of the proper means to control these 

sources dur ing t he i r  use . 

Pollutant emi s s i ons on a wood stove would depend 

substan t i ally on the i n d i v i dual ' s  use of the s tove . The 

emi s s i ons w i l l  vary d i rectly w i t h  the extent o f  the use of 
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the s t ove by the cons ume r .  Pollutant emi s s i ons also depend 

upon how well the s t ove and i t s  seals are m a i n t a i ned and how 

often the ch imney is cleane d .  

P P C  be l i eves that Bonnev i l l e ' s  approach to wood s t oves 

and i ndoor air qual i ty should be con s i s tent w i th 

Bonne v i ll e ' s  assumpt i on respe c t i ng heat loss me thodology . 

The current BPA heat l oss methodology assumes that homes 

w i t h  wood stoves w i l l  not be operated , and hence do not 

a ffect energy s a v i ngs . A s i m i l a r  assump t i on would 

necess i t ate a conc l u s i o n  that the wood stove w i l l  not be 

ope rat i ng and cont r i but i ng to a reduc t i on i n  i ndoor a i r  

qual i t y .  I f  o n  the other hand , BPA assumes a level o f  wood 

s t ov e  opera t i on w h i ch woul d cause a p o l l u t i on p r o b l em then 

the reduced energy sa v i ngs  a v a i l a bl e in the home should be 

recogn i zed in the heat loss methodol ogy . 

Permanently unvented combu s t i o n  appl i ance s :  A l t hough 

permanently unvented combu s t i on a p p l i ances are clearly 

cont r i butors to a reduc t i on i n  i ndoor air qual i t y , the 

occurrence o f  these source s i n  el ec t r i ca l l y  hea t ed  homes 

throughout the r e g i on is rare . Vent i l a t i on should be 

provi ded for homes w i t h  permanently unvented combus t i on 

a p p l i ance s .  Vent i l a t i on need not be an a i r- t o - a i r  heat 

exchanger . A s imple exhaust fan is less expen s i ve and can 

be controlled to operate at the t imes the consumer operates 

the a p p l i ance . 
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Other Commen t s :  D e s p i t e  the numerous c i tat i on s  in the 

draft E I S ,  one c i tat i on whi ch i s  not l i s t e d  i s  a 1 9 8 1  s tudy 

done by Lawrence Berkeley Laboratory for BPA . That st udy 

i n d i cates no s i gn i f i cant problems w i t h  radon and suggests 

that p roper use of ground vapor b a r r i ers could reduce radon 

problems . A t  the lea s t , vapor b a r r i ers should be i ns t a l l e d  

p r i o r  t o  radon t e s t i n g  i n  homes , as t h i s  a p p e a r s  to reduce 

poten t i al radon problems . 

The PPC recommendat i o n  t reats mob i l e  homes and 

apartments no d i fferently than other c l asses of homes . Good 

pub l i c  pol i cy d i c tates that these dwe l l i ngs should not be 

excl uded because of t h e i r  form of construc t i on .  I n  

add i t i on , BPA should immed i ately commence to develop a 

program for weather i z i ng these s t ruct ures . In the case of 

mob i l e  home s ,  cost-effecti veness and st ructural 

cons i derat i ons may l i m i t  what can be done , but nevert he l e ss 

these st ructures have been out of the r e s i de n t i a l  

weathe r i za t i on prog ram for t o o  long . 

Mov i ng to other areas of commen t ,  the draft E I S  does 

not do  a good job of d i scuss i n g  other t ypes of mi t i ga t i on 

b e s i d e s  a i r-to- a i r  heat exchangers ( AAHX ) . Th i s  i s  

unfo r t unate because AAHX a r e  r e l a t i v e l y  expens i ve and s eem 

to b e heav i l y  affected by act i ons of the consumer . Clearl y ,  

BPA should i ncrease the d i scussion o f  other possi ble 

mi t i ga t i on act i ons , and i ncrease the d i scussi ons o f  AAHX 
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operat i ons and potent i al l i mi t at i ons . 

A l t hough BPA has done a good job  of d i sc u s s i n g  many 

aspects of t h i s  i s sue , one area wh i ch seems to have been 

i gnored is a general d i sc�s s i on of other sources of 

acqui r i ng 75 megawa t t s  and the cost and poten t i al heal t h  

e f f e c t s  of those al t e r na t i ves . A thorough d i s cuss i on of 

those t o p i c s  i s  mos t l i ke l y  beyond the scope of this E I S , 

but it would be very hel pful to have an i dea of the 

consequences of the ma i n  alternat i ve s . 

Other areas where the draft E I S  could be improved as a 

document whi ch would a i d  deci s i onmakers in the re g i on i s  i n  

t h e  area of comp a r i n g  some of t he health effects . It i s  

d i f f i cu l t  for the t y p i cal reader t o  compare some o f  the 

health effects of the many al t ernat i ve a c t i ons . W h i l e  the 

effort to present somewhat s ummar i  zed data , foll ow,e d by more 

deta i l ed append i c e s , is apprec i ated , the data could be 

rearranged in some cases to a i d  comp a r i sons of var ious 

a l t e rnat i ves . 

Furthe r , t he re g i on t yp i c al l y now d i s cusses costs of 

resources in m i l l s  per k i l owa t t ho u r ;  i t  would be he l pful i f  

t h e  c o s t s  of t h e  var i ous al t ernat i v e  ac t i ons could be 

e xpressed in those t e rms for comparison w i th ot her 

resource s .  A l s o ,  the d i scuss i on of the health e f f e c ts would 

be a i ded by a d i s cu s s i on of the impact of the d i fferent 

levels of air changes per hour . 
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NORTHWEST POWER PLANNING COUNCIL 
SUitt 200 • 700 S.w. TAYLOR STREET 

PORTIAND. OREGON 97205 ' (503) 222-5161 

Tol/ free numberfor ldaho. Montana &. Washington, 1 -800-222-3355 
Tol/ free number for Oregon, 1-800-452-2324 

November 14, 1983 

AnthalY R. Morrell 
Environmental Manager 
Bonneville Power Administration 
P.O. Box 362 1-SJ 
Portland, OR 97208 

Dear Mr. M orrell: 

The Northwest Power Planning COl.,mciJ has reviewed Bonneville's Draft 
Environmental Impact Statement (DEIS) on ''The Expanded R esidential 
Weatherization Program.1I The Council's comments adopted at its November 
2-3 m eeting are enclosed. 

In summary, the Council bel ieves that the DEIS should be revised to 
include: 

I.  

2. 

3. 

M ore direct comparisons between the health risk associated with 
the substitution of thermal generation alternatives for 
conservation. 

Expanded discussion of mitigation-by-action alternative. 

Recognition of the lI1certainties surrounding the absolute 
magnitude of the potential health risk resul ting from "house 
tightening" measLre5. 

Finally, the Council recom mends that given apparent cost-effectivess I of mitigation-by-actioo alternatives, Bonneville, weatherization program 4 should be expanded to include financing for house tightening with mitigation
by-actial. 

�� 
Edward Sheets 
Executive Director 
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Idaho 
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Id.oho 

A)frlo<!A H"mp�on Oregon 
Roy Hemmlnfl_Y 
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DANIEL I EVANS 

(h.ouma" 
Washington 

Ch"rl .. , Collins 
Washlns'on 

KemCcObo 
Monl ........ 

Gerald Mueller 
Mont .. "" 

NORTHWEST POWER PLANNING COUNCIL 
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COMMENTS 

of the 

NORTHWEST POWER PLANNING COUNCIL 

on 
BONNEVD..LE POWER ADMINISTRATION'S 

DRAFT ENVIRONMENTAL IMPACT STATEMENT ENTITLED 

''THE EXPANDED RESIDENTIAL WEATHERIZATION PROGRAM" 

(AUGUST 1 983) 

COMMENT SUMMARY 

The Northwest Power Planning COl.mcil's Plan for meeting the future 

electrical energy needs of the Region includes the most comprehensive and 

aggressive conservation program in the nation. Throughout the development 

of its plan ,  the Council carefully weighed the potential environmental con

sequences (both positive and negative) of alternative approaches to supplying 

the Region's need for electricity. In general, the Co uncil calcluded that the 

environmental impacts created by relying on the more efficient use of exist-

ing resources were significantly less than those created by the addi tion of 

new generating resources. 

Nonet heless, the Council recognized that potentially adverse environ-

m ental effects could result from the use of some energy conservation 

measures. In these instances, the COl.,mcil concluded that the most appropri":' 

ate policy was to accept m easures for which cost-effective mitigation 

strategies were available. Those measures which, despite mitigation, might 
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result in negative environmental impacts larger than generation alternati ves 

were rejected. 

Bonneville's efforts to understand and quantify indoor air pollution and 

its potential health effects are commendable, and should continue. However, 

a thorough understanding of the issue may take a long time. Moreover, there 

will probably never be consensus on how much health risk is tolerable. Until 

the subject is better understooo, the COlDlcil believes that the most prudent 

policy may be house tightening with mitigation-by-action. BPA should evalu-

ate this alternative more thoroughly. In particular, the cost-effectiveness 

and health effects of this alternative should be compared to the thermal 

generation option available to meet the region's electrical energy needs. 

T here may be cheaper and/or more energy conserving ways to maintain In-

door air quality than by installing air-to-air heat exchangers and the cost-

effecti veness of these devices may be improved if location and control opera-

tions are thoroughly studied. The Region's ratepayers cannot afford to forego 

the development of the least expensive resource nor should its citizens be 

subjected to an increased health risk or other environmental degradation. 

The Council believes that if these mitigation-- by-action strategies are as 

effective as they appear to be in minimizing health risk and are cost-

effecti ve to the Region, Bonneville should adopt and finance them as part of 

its weatherization program. 

SPECIFIC COMMENTS 

The data available on the potential long-term health effects of reducing 

the air leakage rates of residential structures is at best extremely limited . 

Consequently, direct comparisons between the public health and environ-

m ental effects of such measures and those created by conventional electric 
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power generation technologies such as coal and nuclear-fired power plants 

are clearly needed . 

After reviewing Bonneville's D raft Environmental I mpact Statement 

(DEIS) on its Expanded R esidential Weatherization P rogram , the N orthwest 

Power Planning Council concluded that the DEIS: 

I .  

2. 

3. 

Fails to adequately address the cost-effectiveness of mitigation
by-action alternati ves. 

Fails to adequately describe the potential health and environ
mental impacts which will result from substituting thermal 
generation for conservation, including those produced by con-
sumer responses to higher electric rates. 

Fails to heed its own admonishments against using precise 
estimate (i.e., absolute value) of increased health risk for 
purposes other than making relative oomparisons between 
a!ternati ves. 

These points are discussed below. Recom mendations for addressing the 

DEIS's inadequacies are provided. 

COST -EFFECTIVENESS OF MITIGA nON 

Bonneville does not adequately address the cost-effeCtiveness of 

mitigation-by-action alternatives. Due to the latency period for cancer, it 

will be many years before potential long-term health effects of chronic low-

level indoor pollutant exposure are precisely understood. Moreover, our 

understanding of the health effects of indoor pollutants is presently con-

founded by extreme variation of individual sensitivity to certain household 

substances. In addition, indoor emissions vary widely on an individual house 

basis. Concentration levels tend to be more directly related to sources such 

as certain pieces of iLrniture, stove flue leaks, cigarette smoke, etc., than to 

the air leakage rate of a horne. T herefore, the Council beJieves that given 

the uncertainty surrounding the potential health effects of "house tighten--

-3-
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the lIlcertainty surrolHlding the potential health effects of "house tighten-

ing," actions m ust be taken to ensure t hat i ndoor air quality is maintained. 

The mitigation-by-action alternati ves proposed in the DEIS prescribe an 

air-to-air heat exchanger to maintain existing ventilation rates where 

potential indoor air quality problems might result from the installation of 

house tightening measures. The COlHlcil prefers this alternative where it can 

be shown to be cost-effective compared to thermal generation options. 

Recommendation. Discussion of mitigation-by-action should be 

expanded to include a cost-effecti veness analysis and variations on the 

mi tigation-by-action techniques discussed should be explored. Specifically: 

I. 

2. 

3. 

Consideration should be given to the cost-effectiveness of house 
tightening measures instaHed in conj Lnction with mechanical 
ventilation with heat recovery. The FEIS should identify those 
situations where this strategy is cost-effecti Ye. 

Consideration should be given to the cos t-effectiveness of house 
tightening measures installed in conjunction with mechanical 
ventilation w:thout heat recovery. In certain circumstances this 
strategy might be cost-effective when an air-to-air heat ex
changer would not be. One example would be a home whose only 
apparent air quality offender is an occasionally-operated wood 
stove. Ventilation could be accomplished by a fan, without heat 
recovery, operated only during wood stove operation. The PElS 
should identify situations where this strategy is cos t-effective. 

Consideration should be given to the cost-effectiveness of devices 
which remove air contaminants without ventilation. These could 
include paper and fabric filtration devices, charcoal filter 
devices, electrostatic precipitaters, and dehumidifiers. The PElS 
should identify situations where this strategy is cost-effective. 

ALTERNATIVE CONTROL STRATEGIES 

Booneville does not adeq.Jately address the cost-effectiveness of alter-

native control strategies that may be used in conj..,ction with mitigation-by-

action. Even within a single house, there are extreme variations in air 

quality. Although infiltration is nominally expressed as a constant rate, 
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houses do not leak at a constant rate. They may leak excessively when 

someone leaves a window open, when children are running in and out, and 

during windy weather. The same houses may become quite stagnant when 

none of the above conditions occlJ"'. 

Air leakage rate is not the only factor affecting indoor air quality 

which varies over time. E mission rates can be extremely time-variable as 

well as location-variable. For example, benzo(alpyrene (BaP) can be emitted 

in large quantities when a wood stove is stoked or a cigarette smoker lights 

up. Humidity and aerosols may become highly concentrated in confined loca-

tions when someone uses the shower or aerosol spray products in the bath-

room during cooking and dishwashing activities in the kitchen. 

Most devices f or controlling air quality have a substan tial operating 

cost. It follows logically that effecti veness and economic viability of air 

cleaning or mechanical ven tilation with or without heat recovery is highJy 

dependent upon location and operating schedule. 

The DEIS assumes that when a heat exchanger is used for air quality 

mitigation, the original air exchange rate is maintained. However, it may be 

possible to reduce a home's air exchange rate yet maintain or improve 

original air quality by better control and strategically locating air quality 

m aintenance devices. 

Prudent location can accomplish s�t removal of em issions from known 

emitters with greatly reduced flow volumes. Conversely, prudent location 

can ensure thorough flushing of dispersed contaminants. New or existing 

bat hroom and kitchen exhaust fans are welJ located for removal of many 

�llutants concentrated near their source. Outside makeup air can be admit-

ted into existing f urnace ducting or at a t hrough-the-wall location remote 

from exhaust locations. It may be prudent to admit outdoor air near f ree-
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standing wood stoves or through lDlheated interior spaces (if volatile or toxic 

household chemical products are not stored there). Excessive ventilation 

through outside makeup air inlets during windy weather can be minimized by 

one-way dampers. 

Recommendation. The FEIS should direct much more attention to loca-

tion of mechanical ventilation/filtration de vices and the scheduling and con-

trol of these devices' operation. The FEIS should identify when specific con-

trol strategies are cost-effecti ve. These strategies should include at least 

the following: dehumidifiers, time Clocks, outdoor anemometers, thermal 

sensors near showers, stove flues, or range hoods, special detectors which 

switch on when certain known critical contaminants exceed acceptable 

levels, etc., and certain combinations of the above. In additicn, increased air 

circulation to disperse potential pollutants should be studied and discussed in  

the FE IS treatment of  mitigation . 

ALTERNATIVE MITIGATION-BY-ACTION STRATEGIES 

Bonneville does not adequately address alternative technologies for

mitigating potential indoor air quality problems. It may be advantageous to 

exhaust stale house air t hrough a utility space containing a heat pump water 

heater. This could allow some heat recovery from the stale air before it 

exits the house. Heat pump water heaters which allow direct exhausting of 

house air, through their evaporator coils, are available in Sweden. 

Recommendation. The FEIS should explore the cost of adapting 

domestic heat I'lmp water heaters for this operating mode. This would likely 

require better aerosol filtration and lower water flow rates and/or higher 

temperature differential for operation. Also a larger than usua.l tank size 

might be required to ensure adequate thermal storage to accommodate the 
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time mismatch between ventilation needs and hot water needs. This strategy 

may be more cost-effective t han an air-to-air heat e xchanger in some 

applications because recovery of waste heat can occur year-round. 

HEALTH IMPACTS OF THE NO-ACTION ALTERNATIVE 

Bonneville does not adequjitely describe the health and other environ

mental impacts of its no-action alternative. particularly related to the sub-

stitutioo of thermal generatioo for conservation. The Air Qua.lity section 

states that 74.4 amual megawatts of additional electric energy would be 

needed without the proposed action. The additional em issions from coal or 

nuclear generation of this energy are given i n  Table 2.4. However the impact 

of these em issions on ambient air quality are not discussed. Nor does the 

DEIS discuss the health im pacts associated with the thermal generation 

alternati ves, such as coal and uranium miner deaths and acid rain. 

M oreover, as BPA acknowledges, some consumers wil1 install "house 

tightening" measures on their own i n  response to the higher electric rates 

caused by the substitution of higher cost thermal resources for conservation. 

The DEIS does not quantify these impacts. Indeed. it appears that it has been 

assumed for pLrposes of estimating the "no action" alternatives public health 

impacts, that no additional consumers will install house tightening measures 

in response to higher rates. 

In addition to producing a systematic overestimate of the incremental 

health impacts, the adoption of BPA's "no-action" alternative results in an 

lDldesirable public health policy. Under the no-action alternative, some con-

sumers will undertake "house tightening' m easures themselves. In some 

cases, these measures could exacerbate indoor air pollution resulting in 

potential increased health risk. H owever, if the no-action alternative were 
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adopted, BPA could neither readily identify which consumers might be at risk 

nor intervene with acceptable mitigation measures. Thus, the Region may 

incur both the health and environmental pollution created by substituting 

thermal resources for conservation and the potential health effects of indoor 

air quality deterioration. 

The � section discusses the additional acreage committed to 

generate 74.4 megawatts in the absence of the proposed action. This impact, 

along with the increased emissions information of Table 2.4, are the only 

apparent reference to impacts from the 74.4 megawatts of additional genera-

tion. 

Fish and Wildlife, Socioeconomic and I ns ti tutional E ffects, Water 

Quality, and Health E ffects sections do not appear to consider any impact 

- from the additional 74.4 m egawatts of thermal generation. 
-T The DEIS fails to provide an adequate discussion of the health and other 

� environmental impacts associated with the no-action alternative. Without 
� 
• such information, no reasonable judgment regarding the relative significance 

of the proposed action versus continuation of the status quo is possible. 

Recommendation. These sections should discuss health impacts of the 

74.4 megawatt thermal generation and compare them to the proposed action. 

UNCERTAINTY OF HEALTH IMPACT ESTIMATES 

The DE IS cautions the reader (page viii) against relying on the precise 

number given for increased health risk resulting from house tightening due t o  

the immature nature o f  the estimating procedure and data used. A similar 

caveat is given on page 2.10. Unfortunately, the DEIS does not heed its own 

admonishment. Two i nstances of this failure are of particular concern. 

-8-

• 

The DEIS states that under the proposed action the "estimated health 

effects increase the regional lifetime risk of developing lung cancer from 

4.0036 percent . . .  to 4.0235 percent. This .01 1 4  percent increase in the risk 

of contracting cancer implies a level of precision that is well-beyond that 

merited by the available data on typical pollutant concentration levels or 

dose-reponse rel ationships at lower than obser ved exposure levels. M oreover, 

since this Ildifference" assumes that aU pollutant sources are present in all 

houses that are tightened it represents a "worst case" estimate of increased 

risk. 

Recommendation. The PElS should characterize its conclusions and 

data at a le vel of precision which appropriately reflects the lBlcertainty in 

the impact data and method of estimation. 

In C hapters 3 and 4 the DEIS compares the indoor pollutant guide

lines/standards promulgated by several entitites (e .g., EPA, OHSA, ASHRAE, 

states, etc.) to the "typical" concentrations that might occur is residential 

buildings. Unfortunately, the reader is not reminded that these "typical" 

concentrations assume that aU sources of indoor pollutants are present in a 

"t ypical" house. The standards/guidelines referenced in the DElS set absolute 

exposure levels. It is widely recognized that there is considerable 

uncertainty surrounding both "t ypical" pollutant coocentration levels and 

dose-response relationships comparing these standards to the level of 

increased exposure anticipated when house tightening measures are i nstalled 

in " worst case" buiJdings is of limited value. For example, estimated 

"t ypical" pollutant concentrations could vary by a factor of four or five. 

Given this wide variance, one cannot reasonably assert that "typical" 

concentration levels are or are not, above or below some established 

standard. 
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Recommendation. The FEIS should limit com parisons between absolute 

exposure levels estimated for regulatory/advisory plEposes and "typical" ex-

IX'sure levels developed for the expressed purpose of making relative com-

parlsons. 
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COMMENTS ON THE DRAFT EIS (DOE/EIS - 0 0 9 5 ) ,  THE F.: >C PAN"DED 
RESIDENTIAL WEATHERIZATION PROGRAM. 

Chris Attneave, 8 5 3 2 8  Willamette, Eugene, OR 97405 November 198 3 

The purpose of an environmenLal impact statemenl is to bring to public 
attention BOrne problem that may come to exist as a result of a contemplated 
federal action and to compare the projected consequences  with those to be 
expected from not taking the action or from taking some alternat.ive course{s} 
of action. 

Bonneville is to be commended for dealing with the problem of indoor air 
q uality but it would be a gr eat shame if the finding s of this EIS were used 
to justify witholding house tightening measur es from 7 0 - 8 0 0;0 of the region ' s  
electric heat customers .  Concern that one aspect of a BPA program might 
in some degree contribute to health problems in a very few of the more than 
3 , 000, 000 customers affected must be tempered with some sense of proportion. 

The measures being wittireld are ones which are encouraged or made available 
to some of thes e  households by other government programs. They are also 
measures with the customer can implement for himself if resourc e s  are 
available. Building codes and good building practice s  beyond the r equirements 
of local codes make these  a featur e o f  many new hOllses whi.:h would not have 
b een eligible under the BPA program had they been older hollses which are 
more in need of energy saving meaSur e 9 .  

To the e:<tent that house tightening has b e e n  offered to many Northwest houses 
which did not run afoul of the pres ent c riteria, the potential exists that the 
r e sidents tnay in one way or another take acti'::lns such as buying a wood stove, 
remodelling to include an area on a slab, buying a kerosene heater ,  having 
foam insulation pllt into walls, switching to a gas range, closing off the vents 
in the crawl space, and So on. It is conceivable that a family or succes sion 
of families might do all those things and have four or five smoker s  beside s .  

The argument has been made that these  thing s a r e  voluntary actions which 
are not the r esponsibility of B PA but are thing s that the homeowner chose to 
do yet they are not actions which are against the law or ones which would be 
implemented only after the homeowner were fully warned about the possible 
consequences of taking such actions in a house that had been tightened. One 
can make a better case for the proposition that the Proposed Action (offering 
tightening measur e s  to all houses)  accompanied by education about possible 
air quality problems and mitigation measures that might be taken would truly 
offer the homeowner an informed choic e .  
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The problem of lack of choice on the part of succeeding owners or renters 
is raised a s  a diffic ulty with letting a present resident make an informed 
choice which might later be foisted upon unsuspec ting future occupants. 
It has been suggested that the energy consumption history of a housing unit 
i s  an important bit of information that utilities might be required to make 
available to renters or buyer s .  Perhaps BPA could requir e that utiliti e s  
provide on a routine b a s i s  a weatherization "historyll inc luding information 
about any possible air quality prob lem s .  This would apply, of cour s e ,  only 
to those measures implemented by utilities which participate in Bonneville 
sponsored weatherization programs. The history which the utility would 
keep on file Would address pos sible pollution sources ide ntified at the time 
of the weatherization So the prospective new resident could judge for himself 
whether these conditions still existed and how important they would be to him. 

The "history" could not reflect later ac tions of the previous r e sident(s) but 
could be accompa nied by an informative pamphlet te lling the new resident 
what to look for. In addition, the utility might be required to make avail
able, at cost, formaldehyde (and maybe a lso radon) monitoring d evic e s  for 
those new r e sidents who wanted a reading of the actual situation. 

This approach is suggested Dot only out of a concern for achieving all cost
effective cons ervation in the most effic ient and orderly fashion, but in the 
belief that other fac tors such as smoking, occupational and hobby exposure, 
introduction of Bubstanc e s  such as insec ticides and c leaning products into 
the house, etc. are likely to be far more important in causing r e spiratory 
and lung cancer problems than the effec ts of house tightening would ever be, 
at least in respect to those items now leading to exclusion from the program. 

Ultimately, indoor air quality has to be the responsibility of the individual 
who will make the decision to clean, or not to clean, the filters in a forced 
air system, or to start off the day in a c loud of hair spray and/or cigarette 
smoke. Bonneville has made a genuine contribution by calling attention to 
the problem and by helping to educate the public to the risks and some of 
the pos sible solutions. (On this subject, the i s s ue backgrounder is very 
well written but goes much too far in stressing risks and not far enough in 
exploring pos sible solutions and in pointing out other air air quality concerns 
such a s  moisture and other contributors to poor air q ua lity. I would urge 
that this paper be rewritten before it is distributed more widely . ) 

There is another reason why it is appropriate to leave the decision on house 
tightening to the individ ual. To the extent that house tightening may have 
undesirable effects, these fall almost entirely on the individ uals rec eiving 
the benefit of a more comfortable house and lower electric bills.  By contrast, 
the effec ts of added generation in the for m of a coal plant, for instance, are 
felt by an entirely different set of individ uals. 

Ir 
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It seems to me that the EIS is deficient in fully describing the benefits of 
the proposed action. On page xiii , it is suggested that saving 74. 4 average 
MW at 4¢ per kilowatt hour would repr.:'! gent a saving of $26, 000, 000 per 
year, but 4¢ a kilowatt hour s ur e ly und e r e s timates the cost per kilowatt 
hour in c oming years and p e � b..:;&.p.c:; even next year. Not only will consumers 
save much mo T �  than that, they will have hou s e s  that are more valuable 
and very much more comfortable. 

With respect to the costs cited for different possible programs, it is not 
c lear what portion of that cost Would b e  paid by the homeowner and what 
part by BPA (and the homeowner through bills). Comparison of the costs 
with c o s ts of replacement power by coal or nuclear should take into account 
the uncer tainty involved with the opera ting c o s ts of these which c o uld go up 
subs tantially over time while the program c o s ts for conservation are a known 
one time thing and the mea sures once in place are not likely to break down 
completely or go on strike or otherwise confront the region with unexpected 
sudden shortag e s  or price hike s .  

Reference i s  made to the fac t  that s to r m  windows and house tightening a r e  
popular measur e .9 .  I think the reason is not hard t o  find. At a given air 
temperatur� the flow of air from drafts and/or the effect of window areas 
radiating heat away will be a big factor in how comfortable a person will b e .  
W i th t h e s e  two things taken c a r e  of, t h e  occupants of a house may welt 
s e ttie for a lower thermostat s etting So that the energy saving g o e s  beyond 
just the calculation of what is not lo s t  from the hOll.'?e but reflects: in9t ead 
the amount of energy required to make the occupants co mfortable insid e .  
I b e lieve on the basis o f  a conversation with Walt Pollock several year s ago 
that there may even be some evidence on the magnitude of this effe(' t . 

(As a sometime duf�erer from a r thritis type pain in my wrist, the benefit 
of not being in ' a draft or next to a single pane windoW is particularly 
obvious to me. In research on s t r e s s  related diseases which are increasingly 
recognized as being a significant source of health problems, cold is often 
used as a powerful stres sor. Making it po s s ible for people to be really 
comfortable in their homes shOUld not be over looked as a po s i tive contril:>uti-:)n 
to gOOQ health. ) 

To the extent that reduction of air infiltration helps to reduce the stirring 
up of air and d u s t  within the h01lse, the occupants will be less apt to breathe 
particulates which would otherwi s e  settle out and be re moved during house 
c leaning . (The ElS s ug g e s ts that this might be particularly important in 
cases whet'e radon i s  present and radon daughters become attached to 
particulates which then lodge in the lung s . ) 
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Anything that tends to encourage a flow of air across windows (forced air 
systems, small heaters with fans ,  baseboarri heaters below the window, etc . )  
will cost more in heat los s  than would b e  the case if the air were more 
nearly still. Drafts within the house can obviously have the same effect. 

It appears that the basic data upon which the calculations in the EIS are 
performed falls far short of the desirable level. This impre s sion may be 
due in part to the way in which the information is presented and disc ussed, 
but at least in BOme cases I think ther� are clearly not the kind of studies 
on which firm conclusions can be based. 

On the matter of radon, fo r instance, it is  not :::: lea'!' that radon levels inside 
house s  are at all well understood as to source,  distribution within a house, 
relation to number of air chanJ e s ,  and relation to lung cancer.  Granting 
that dealing with very small effects makes for great difficulty, it would 
seem that mor e  cer tainty would b� required before concl,uding that this So 
c learly a serious problem that 627 , 150 houses should be excluded from 
tightening mea s u r e s .  (This i s  the sum of those lacking a vented crawl 
space and 15 10 o! the remainder who might be presumed to have well wat-er � )  

A'3suming th::.:.t t�e c�lc ul3.tions of h.ealth effects o f  radon are correct (and I 
would question whether it is logical to assume that mo s t  ( 1 )  lung cancers  in 
non-srnokera can be 3.ttributed to radon background levels) (see F. I0), do 
we have any evidence that radon levels within the h01l8P- woa1oi be greatly 
increased by house tightening ? A very simple experiment cQuld be made 
by measuring radon levels in residence s  before and after tightening for 
a relatively small administrative cost plus the cost of two radon moni!:ors 
and results could be 3.vailable  within 6 -8 months .  In fact, this makes a 
great deal moT e  sense t::> me l!1a.n plunging right into the proposed mitigation 
by providing heat exchangers for those r esidenc e s  above a certain level 
when it is not even ctear that the se would accomplish the objective. 

I would propose that a utility within the mineralized area and another 
outside that area be selected for such a program to be implemented 
in connec tion with the ongoing BPA program for tho se c ustomers who 
are willing to volunteer their homes as sites for the experiment. Note 
that they wodri be vol..1narily assuming a risk that they might bring on 
themselves if they implemented these weatherization measures outside 
the BPA program. Specifically, I would urge you to consider Lane 
Electric C('op in the: EUB"ene area as a possible utility to work with in 
the nonmineralized are.:t. Acceptance of the conservation program has 
been enthusiastic but there is gr eat disappointment in the restrictions 
which pr >!cl.lde all the r ura.l customers who are on well water (maybe 7 5 10 )  
and some of the other s  from r eceiving the full benefit of BPA weatherization 
because of concern for radon which is quite unlikely to be a serious problem 
in our area. 
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As you c a n  see from the enclosed map, L� n� Elec tric serves the larg est  
area in  Lane County with a service area stretching from the valley area 
around Fern Ridg e Lakp U? t.) the mountains (about 90 miles) and reaching 
about 50 miles north and south. The variety of areas covered sh.ould make 
up for any local effects that might obtain in a smaller area and the program 
couIi be easily coordinated from the offic e in Eug ene.  

I am not able to make detailed comments on the calculations of va:-ious 
pollutants as presented in the EIS, but I would like to make some general 
observations using the radon calculations as an exampl.e. 

The task of the reader i s  made extremely difficult by the disc u':>��::>n in 
rotation of each pollutant under each topic. Taking one topic (radon, 
formaldehyde, etc . )  and s ticking with it would have made it much. easier 
to folloW. Every attempt should be to s tick with the same units . The 
reader is invited to compare a standard of 3 pCi/liter with the Canadian 
unit of, for instance,  amO'.lnts greater than 0 . 15 WL v. Swedish standards 
for tlMaximum-exiting buildi� s t l  (is this a tm�' and "existing ! !  is intended) 
which is  said to be 200 Bg/rn or (0 . 02 7  W L) c . If this is not c rystal clear 
the reader might turn to the glossary where "working level" is defined as 
"A quantity of short-lived radon daughters that will result in 130 thousand 
million elec tron volts (MeV) of ?otential alpha • .  particle 3.ctivity per liter 
of air • •  " and the reader is referred in tur :1 to the definitions of MeV and 
radon daughter s  which are no help. (It is po ssible that in this case the 
footnote (c) which W3..s omitted would have explained everything . I know 
that working level was defined in more helpful terms somewhere in the 
documenl, but have not been able to locate it. ) 

(It may be that footnote (c) referred the reader to pp 3 . 7  & 3 . 9  
where there i s  some discussion of working levels in terms of 
pCi/liter but the discussion there is  not as precise or c lear 
as one could wish given the elaborate calculations on these 
numbers found in other parts of the EIS. ) 

The approach taken in the Sample Computation on A. IZ begins to take a 
mor e  reasonable appr0ach it'}. givi'lg alternat; -Ie values in meters and feet, and 
gallons and liters, So that the reader is not forced to turn to the calculator 
to relate the water usag e in the example to the table on A.  14 w!llch is 
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entiTely in t'!rms of gallons. The convention of using * to indicate multiplication 
uay baffle some readers,  espe,: i].lly whe:n it occurs in the same line with x 
to indicate the same thing . 

Assuming the r eader survives to page A. 14, he is promptly plunged into 
a whole new set  of of equations involving Ci (which has no relation to pCi), 
W which stands for wall emission rate and has nothing to do with water, and 
So on. Surely other letters of the alphabet could have been found for the 
sec tion on formal:iehyde.  
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An even more fundamental problem a rises from the difficulty in 
assessing the basic data on which tables such as A. La are based. 
Did Bruno's work deal specifically with the Northw e s t ?  How manr 
cases in our area were studied and does the range repre sent some 
confidence interval or merely the range of observed case s ?  Hollowell' s 
data on Concrete is said to apply to ''both regions" but, again, is this 
NW data and is it reasonable to expect that conc r e t e  made ..viS,. l�cat  
roc!t. wo!tld �J(� irjent j '�":il ill the two areas ? Is it reasonable that EPA 
rates for well water in the nonmineralized area would be a thtrd of 
that in the mineralized regions when Boil emanations differ by a 
fae tor of 1O :? 

Taking all this at face value and using the maximum values in the 
computation, we find that the family of four in the small hou8e in the 
example we see that the air infiltration rate could be reduced to . 276 ACH 
before reaching the cutoff point of 3 pCi!liter .  According to Table A2 
the likely value for ACH after all tightening measures is . 656 and the 
value of . 276 falls well below the suggested range of . 410 to l. 230 for 
such residences.  There would seem to be no r eason whateV"er for BPA 
not to have tightened such a house.  

(The suggestion in the middle of page 4.37 that all  residences with w e � l  
water except thos e  with ventilated crawl spaces would be assumed to 
exceed tae 3 pCi/Uter s tandard is somewhat puzzling in light of this . )  

Pe!"�laps this an appropriate point to mention a failing of the do<>lmp-nr, 
,hf..l it fails entirely to consider some low tech fixes for some of the 
possible problems that are raised. Are there houses with crawl spac es 
that couldn't be vented ? Oregon law r equire s  tha.t wells be vented and 
those that are not could surely be vented for less than the cost of an 
air to air heat exchange r .  Pe!'Bons with unvented kerosene heaters might 
find that getth .. rid of them would be well worth it if it helped them to 
qualify for the B PA program. (After all, these are pre sumabl:l electrically 
heated home s . )  Air filtering and introduction of outside air to stoves would 
seem to answer some of the problems associated with wood burning at a 
lesser cost and perhaps greater efficiency than air to air heat exchangers.  

Just  as it seems that data for the Northwest with respect to  radon is  
quite lacking (a  study in  Butte for the Montana legislature will hardly 
tell us all we'd like to know), the heavy reliance on one study in the 
Mid-South for data on wood stove emissions seem£; very questionable . 
Some discussion of each item in the bibliography would give the reader 
a better idea of where the study was made, wbat the sample size was, 
how reading s were obtained, and So on. Of .;ourse, the conscientious 
reader might obtain each of the works referred to and dig this out for 
himself hut few would have the time to do that and meet the deadline 
for comments. 

., 
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In the case of the Northwest, there are many stoves of a newer type ,  
the fuel would likely be different, and there a r e  some o f  the older and 
very efficent c entral sawdust furnaces which are very well vented, 
although they are used less and less as  sawdust has become difficult 
to obtain. 

The EIS would be much easier to read and unders tand if the data had 
been presented in a more straightforward manner .  On page ix, for 
instance,  the lifetime risk of a person developing lung cancer (the 
national average) is given as 410,  and it is said that about 710 of this 
may be caused by indoor air pollution (from sources other than any 
caused by smoking indoors ?) and that the present program may raise 
the average (presumably only in the region) lifetime risk to 4. 0036'1, .  

Assuming we are only talking about the region, does this refer to a 
risk for those who are having their houses weatherized (completely ? 
partially or completely ?) being raised to 4. 0036'1" or is this figure 
across the whole region including oil heat customers and all the others '  
who are not even eligible for BPA programs ? 

If this seems like a strange question, consider that the original 410 
includes everyone whether or not they smoke. 

I This kind of difficulty is compounded by the unfortunate choice of the 
word "typical" to describe a wor st-case residence and the confusion 

1 5 in all that follows as to which values are derived from a worst-case 
analysis and which estimates of health effects are tempered by likely 
values or average values which are used in some places.  

The reader can try to  work out  an  example, but in  most cases  this is  
extremely difficult (perhaps even impossible from the directions (not) 
given exc ept by a proc ess of trial and error) to see how a value in one 
of the tables had been reached. The sample radon calculation is very 
helpful and more of that should have been done. 

Working through this example with an average house of 3 40 m3 instead 
of the smaller house used gives slightly higher values ( . 8  v . 76pCi!liter 
and l. 002 v . 99 after tightening).  I did not try to adjust downward from 
the 4 persons in the example for the 3 . 49 in each household across the 
r egion. This would lower water use and radon levels. 

Having done this ,  one might expect to find agreement with concentrations 
for radon in the No Action/Proposed Action Table 4. l8 for a house of 
this type.  Including the background . 25  pCi!liter, the totals from the 
example become l . 0 5  and l . 2 5 2  instead of the l. 2 and l. 4pCi!liter given 
in the table for this type of house before and after tightening . 
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Thus it would appear that effects e stimated for the proposed ac tion do 
indeed take the conservative approach of the worst-case basis, but 
when thes e  are compared to the present situation or the no action case 
are we making equally conservative ( worst  case) assumptions about 
air quality in homes that are weatherized today and in ones that are not. 
It is  not clear,  for instance, that the same saturation level should be 
used since it is sugg ested that people are more eager for weatherization 
services when the full treatment is inc luded. (Not knowing the saturation 
level is  another big - 15'1, - unc ertainty. ) 

The "as B umptions l l  on 4 . 2  and 4. 4 are not that much help because it is 
hard to know when they come into play. The source terms and use rate s 
ar e said to be for the heating season. What does this mean ? In the 
discussion of cancer from BaP which would occur under the Proposed 
Action and in the elimination of woodstoves condition, it appears that the 
cigarette induced cancers  in nonwoodstove homes (2) plus those in the 
woodstove homes attributable to smoking (. 87)  are added to thos e  from 
effects of the s toves to tTlake up the 4. 5 expected cancers  (4-5) under the 
Proposed Action. It also appears that the number of cancers  attributed 
to woodstoves is the result of operating thos e  stoves for 8 hours a day 
year round. (This can't mean operating during the 6 month heating season 
in suc h  a way as to yield a year round average of 8 hr s /day b ecause one 
could not do this So as to get  an average of l6 hrs /day and that is given 
as a possible high value. )  

On the other hand, it does not appear that the cigarette source  term was 
not artificially manipulated to apply only to the heating season - alth(J.ugh 
I can think of a reason why that might be done. A very real flaw in the 
EIS is any consideration of the effect of windows being opened at some 
times of the year . Much of the Northwest does not have an air conditioning 
load and sc.mmer temperature control depends in large part on opening 
windows .  Assuming that the overestimation of time of woodstove use were 
corrected, this factor should still affect  some of the other pollutants such 
a s  radon and formaldehyde.  

The assumption that the proposed action would have no effect on the 
amount of wood being burned is nonsensical. Tightening of houses like 
any other weatherization measure would have the effect of shortening the 
heating season for that house as well as reducing the amount of heat required 
for that house during the heating season. (Potentially the saving could be as 
much a s  an amount of wood equivalent to 26.  1 av 'MW which is a great deal 
of Wood ! )  In many parts of the region, Wood is  not all that cheap and is not 
likely to become any more so. I think it is certain that there would be some 
reduc tion in wood use and a corresponding improvement in air quality. 

The a ssumption that additional generation would be from coal or nuclear 
plants tTlay not be appropriate. Are these the proper type of generation 
(base  load) to replace what is  not achieved through conservation ? 

s, 
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The whole treatment of apartments is curious. What have you got against 
apartment dweller s ?  Sinc e when are apartments all on the ground floor 
and hoW many have wood stoves and kerosene heaters when they are also 
basically electrically heated ? Sure it would save money and cut down on 
the health hazards not to do anything for them but the analysis of apartments 
has got to be the least c r edible of any in the EIS. 

Fig ure 4 . 2 which compares air exchange rate s over time is dropped into 
the document with no explanation of what time scale is intended and a 
mysterious (second) paragraph at the top of p. 4. 5 that sugg ests that the 
a s s umption that air infiltration rate s will inc r ease over time and eventually 
rise to pre ... tightening rates has been used in the EIS. I see no evidenc e 
of any such a ssumption being used anywhere in rates of infiltration expected 
to result from the program. 

On p. 4 . 4 the volume for single family detached is given a s  3 40 m3 but 
A . 8  (Table A.  3) gives this as 350 m3 • An important assumption that 
s hould have been mentioned here is the 7 5 10 ocrupancy figure. Certainly 
this would not be appropriate for school children or people who work and 
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shop. With the majority of households tending to have at least two persons 
e mployed, it is difficult to see hoW enough people would b e  left in the categories 
that might s tay home quite a bit (retired or children in the summer or housewives 
who hardly ever left the house) to even approach such a fig ur e .  

Time simply does not permit further comments . Be c learer in the 
next draft of the EIS and adopt the f'roposed Action. 

� �  
8 5328 Willame't� 
Eugene, Oregon 9 7 405 
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• AREA NOT ALLOCATED 

o BLACHLY-LANE CO-OP 

� CENTRAL LINCOLN P . U  . D .  - UNALLOCATED 

o CONSUMER POWER 

o DOUGLAS COUNTY ELECTRIC CO-OP 

o EUGENE WATER & ELECTRIC BOARD - UNALLOCATED 

o LAKE COUNTY ELECTRIC CO-OP 

o PACIFIC POWER & LIGHT 

D SPRINGFIELD UTILITY BOARD - UNALLOCATED 

SYIIBOLS FOR TRANSMISSION LINES 

A SUliSTATION 

� SWITCHING STATION 
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F O R M A L D E H Y D E  I N S  T I[£III 1 075 CENTRAL PARK AVEN U E, SCARSDALE, N . V. 1 0583 

["OffICiAL fiLE ((,'. _ 58 Nt U Nlv � 5 198� 
� r4r725: 1 492 I 
�A." '0.'1 Tdk:r�-'--\ 

November 1 0 ,  1983 , ANS � li \ 
By D,, " I 

Mr . Peter T .  Johnson 
Administrator 
Bonneville  Power Administration 
Department of Energy 
P . O .  Box 3 6 2 1  
Portl and , O R  9 7 2 08 

Re : Draft Environmental Impact Statement , 
Expanded Residential Weatherization Program 

Dear Mr . Johnson : 

The Formaldehyde Inst itute , Inc . ( the Institut e ) , l/ 

appreciates this opportunity to comment on the draft envi

ronmental impact statement ( EIS ) accompanying proposed 

y The Formaldehyde Institute , Inc . , is a not-for-profit 
trad e  association with over 6 5  member companies and asso
ciations , representing a l l  phases of the formaldehyde 
industry . Members includ e  manufacturers and distributors 
of formaldehyde ;  manufacturers and distributors of resins 
and adhesives containing formaldehyde ;  and industrial 
users who manufacture and distribute a wide variety of 
products containing formaldehyd e . The obj ectives of the 
I nstitute are to provide manufacturers and industrial 
users of formaldehyde and formaldehyde-containing prod
ucts with technical and scient i f ic information relating 
to the potential health e ffects of formaldehyd e ,  to deve
lop protocols and sponsor appropr iate health e ffects 
testing of formaldehyde and formaldehyde-containing prod
ucts , to cooperate with federal and state agencies  in the 
development of standards and regulations related to form
aldehyde and formaldehyde-containing products , to provide 
the industry with a mechanism for communicating with such 
government agencies , and generally to take such action as 
may be proper to encourage the continued safe use and 
manufacture of formaldehyde as a maj or organic chemical 
i n  the United States . 

1 I 

revis ions in the Bonnevi l l e  Power Administration ( BPA ) 

Weather ization Program and the " I ssue Backgrounder" book l et , 

"Heal th Impacts of Horne Weather ization . "  

The Institute agrees with BPA that indoor air pol-

lution in excessively tightened homes i s  an important health 

issue . However , the Institute believes that the draft E I S  and 

the " Issue Backgrounder"  bookl et gros sly exaggerate the risk 

o f  cancer from formaldehyd e .  The draft EIS  c laims that four 

people wil l  develop cancer each year in the Northwest region 

from ex isting levels of formaldehyde ( as a baseline cond ition ) 

and that one additional cancer would develop every four years 

from elevated levels of formaldehyde i f  additional homes are 

included in the weather i zation program . 

The Institute has not been abl e  to review in depth 

a l l  deta i l s  of the procedures used by BPA to derive its 

estimates of the health e ffects of indoor air pol l �tants . 

These comments focus on two questions , the val id ity of EPA ' s  

predictions o f  cancer risk from formaldehyde exposur e ,  and the 

accuracy of BPA ' s  cal culation of formaldehyde exposure l evel s . 

For the reasons set out below , the Institute believes that the 

predictions of cancer r i sk from formaldehyde exposure are 

based on use of overstated exposure levels and a d i scred ited 

quantitative risk assessment whose as sumptions are not suppor-

ted by scientific evidence . As this comment demonstrate s ,  and 

as borne out by the recent NCTR Consensus Workshop, there i s  

- 2 -
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no evidence of cancer r isk to man at prevail ing (or pas t ,  

h ighe r )  level s  o f  exposure .  The Institute urges BPA t o  cor-

rect exaggerated predictions of cancer r i sk that can only 

a l arm homeowners and need lessly depress real estate values 

adverse consumer impacts which are unwarranted by the 

sc ienti f ic evidenc e . �/ 

Summary 

For generations ,  formaldehyde has been used in the 

workplace -- at much higher level s  than currently prevail in 

res idences ( or in the workplace ) -- without any demonstration 

of elevated cancer risk in exposed worker s .  Contrary t o  the 

suggestion in the " I s sue Backgrounder"  booklet that there is 

evidence that formaldehyde causes  nasal cancer in man,  epi-

derniologic stud ies covering thousands of workers have shown 

neither any elevation in nasal or upper respiratory cancers 

nor any stati stically signi ficant e l evation in other cancers 

that may fai rly be attributed to formaldehyde .l/ 

y Formaldehyde is produced commercially at the rate of 
seven bil l ion pounds a year in the United States . 
Formaldehyde in its various appl ications appears in prod
ucts aggregating 8% of the gross national product .  
Formaldehyde resins are used i n  the production o f  a wide 
variety of products , including plywood , particleboar d ,  
a n d  permanent press fabrics . ( U rea- formaldehyde foam 
insulation has always been a very minor u se . ) Members of 
the Institute as manufacturers and users of formaldehyde 
and products containing formaldehyde are concerned to 
as sure the accuracy of claims about the health effects of 
formaldehyde and to avoid unsubstantiated claims of can
c er risk . 

3 / See attached exhibit book for cited studies and further -
information on formaldehyd e .  

- 3 -

•• 

In tests conducted by the Chemical Industry 

Institute of Toxicology ( C I IT ) ,  a stati stically significant 

number of rats contracted cancer only at 14 . 3  ppm , l evels  much 

higher than humans are exposed to or could tolerate for a few 

minutes . Lacking any evidence that the formaldehyde leve l s  

found in homes c a u s e  cancer in animals ,  let  alone humans , the 

draft EIS rel ies on a mathematical model to extrapo late a r i sk 

of cancer to humans from the CIIT rat data . It is incorrect 

s imply to extrapolate from high dose animal tests i n  a s ingle 

species to predict human risk at lower doses , in l ight of the 

long favorabl e  human experience with formaldehyd e .  Such 

extrapo lation ignores evidence of inter-species d i f ferences 

between man and the rat ; evidence of a threshold or " no 

e ffect " level ;  and evidence that the mechanism by which form-

a ldehyde causes cancer in rats at high doses is such that it 

does not cause cancer at low doses . Moreover , although the 

mathematica l  model  ind icated that the most l ikely estimate of 

r i sk was essenti a l ly zero , the draft EIS  improperly adopts the 

9 5 %  upper confidence limit as its prediction of risk . 

The theory that the CIIT formaldehyde tests indicate 

unreasonable cancer r i sk to man has been specifically r e j ected 

by the Fi fth Circuit in Gul f  South Insul ation v. CPS C ,  7 0 1  

F . 2d 1 1 37 ( 5th Ci r .  1983 ) ,  Ex . 4 .  The Gul f  South court set 

aside the Consumer Product Safety Commi s sion ' s  ban of urea-

formaldehyde foam insulat ion ( UFFI ) .  CPSC had relied 

- 4 -
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primarily on a mathematical extrapolation of risk to humans 

from the CIIT rat data , which predicted a risk of cancer of 51 

in a mil l ion based on levels of formaldehyde wh ich CPSC 

c la imed prevailed in UFFI r es idences . �/ In an unanimous deci-

s ion,  the court held that CPSC ' s  " finding that UFFI poses an 

unreasonable risk of cancer is not supported by substantial 

evidence on the record as a whol e . "  701 F . 2d at 1 1 47 . 

The court stated that the current epidemiologic stu-

d ies of formaldehyde workers show no statistical l y  significant 

excess of cancer and critici zed as " unsupportable "  CPSC ' s  

" exclusive rel iance" on the CIIT rat test in its quantitative 

r i sk assessment to the exclus ion of other data . Al though the 

court did not need to address the as sumptions of CPSC ' s  risk 

assessment in detail in view of its conclusion that CPSC ' s  

data base was inadequate and that its sole rel iance on the 

C I IT rat test was a fatal flaw , the court observed that " s ub-

stantial questions" were raised as to the key assumptions 

incorporated in CPSC ' s  quantitative risk assessment model ,  and 

that such models are no better than the data and assumptions 

on which they are based . The prediction of cancer risk in the 

draft EIS is based upon the same di scred ited quantitative risk 

assessment . 

�j CPSC contended that exposures in UFFI homes were 0 . 2-0 . 3  
ppm after installation and that levels at the end of a 
nine-year period averaged 0 . 08 ppm . See 47 Fed . Reg . at 
1 4 37 7 .  
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The draft E I S  a l so relies on a highl y theoretical 

calculation based upon laboratory data , rather than available 

home measurement data , to obtain a prediction of formaldehyde 

exposure levels . BPA ' s  calcul ation ignores the e f fects of 

absorption and other mechanisms wh ich operate to reduce form-

aldehyde leve l s  in residences . For example ,  the draft E I S  

concludes that formaldehyde l evels in UFFI homes a r e  0 . 2-0 . 3  

ppm, whi l e  controlled studies based on actual home mea-

surements show formal dehyde levels in UFFI homes of 0 . 04-0 . 06 

ppm . 

1 .  Evidence of Potential Carc inogenicity 

Que stion as to the potential carcinogenic ity of 

formaldehyde arises primarily from tests by the C I IT which 

showed a 44 percent incidence of nasal tumors in rats at 14 . 3  

ppm, 0 . 9  percent incidence ( not statistically s ignificant ) at 

5 . 6 ppm, and zero incidence at 2 . 0  ppm . The rats �ere exposed 

for six hours a day , five days a week , for up to two years 

( v irtually the l i fetime of the rats ) .  In mice similarly expo-

s ed ,  CIIT found a 0 . 9  percent incidence ( not statistically 

s ignificant ) at 1 4 . 3 ppm , and a zero incidence at 5 . 6 ppm and 

2 . 0  ppm . �/ A New York University study also showed nasal 

carc inomas in rats exposed to 1 4 . 6  ppm . �/ 

'l/ 

�/ 

Batte l l e  Memorial Institut e ,  Final Report on a Chronic 
Inhalation Toxicology Study in Rats and Mice Expo sed to 
Formaldehyde to Chemical Industry Institute of 
Toxicology, revised Dec .  3 1 ,  1981 , Ex . 5 .  

Albert , et al . ,  " Gaseous Formaldehyde and Hydrogen 
ChlorideInduction of Nasal Cancer in the Rat , "  68 J .  
Nat ' l  Cancer Ins t .  597 ( 1 982 ) ,  Ex . 7 .  

- 6 -
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The human epidemiologic experience with forrnalde-

hyd e ,  including the most recent scientific evidence reviewed 

in October 1 98 3  at the NCTR Consensus Workshop, is reassuring 

that exposure to formaldehyde does not present a significant 

risk of cancer to humans and suggests reasons why i t  i s  wrong 

to extrapolate from high-dose rat tests to predict hUman r isk 

at far lower exposure leve l s .  

A .  The Human Epidemiologic Experience 

The only type of cancer observed in rats i n  the CrIT 

study was nasal cancer . Based on thi s  resul t ,  it i s  highly 

l ikely that if formaldehyde were to pose a cancer risk to man ,  

i t  would b e  a risk of nasal cancer rather than any other type 

o f  cancer ,  for two reasons . First ,  for known carcinog e n s ,  

cancer in humans generally occur s at the same site where i t  i s  

observed in the experimental animal s ;  i f  formaldehyde were a 

human carcinogen,  the n ,  nasal cancer would be the expected 

e ffec t .  More importantly,  formaldehyde i s  rapid ly metaboli-

zed . It i s  highly unl ikely that i t  would travel to points in 

the body beyond the site of contact .2/ Given the l ikel ihood 

that nasal cancer woul d  be the observed e ffect i f  formaldehyde 

were carcinogenic,  it is reassuring to note that nasal cancer 

is extremely rar e ,  despite the ubiquity of formaldehyde 

2i Swenberg , et al . ,  " Non-Linear Biological Responses to 
Formaldehyde and Their Imp l i cations for Ca rc inogenic Ri sk 
Assessment , "  Ca rcinogenesi s  (June 1 4 ,  1 98 3 ) ,  E x . 2 3 .  

- 7 -

I. 
exposure in daily l i fe . The rarity of nasal cancer in the 

Un ited States genera l ly suggests that i nd ividua l s  exposed to 

formaldehyde must not be experiencing signi ficant cancer r i sk . 

S e e  Affidavit of Dr . Robert A .  Squire , Ex . 1 7 ,  � 3 7 .  

Epidemiologi c  studies  are a n  e ffective way to eval-

uate the potential adverse health e ffects of formaldehyde and 

correct for errors in simply extrapolating animal results to 

man. No epidemiologi c  study has attributed any nasal or other 

cancer to formaldehyde ,  even though for decades workers have 

been exposed to formaldehyde levels many times higher than 

levels in homes .  See Affidavit of Dr . Walter C. Barnes , Ex . 

1 6 ,  •• 3 ,  3 8 .  In fac t ,  the incidence of overal l respiratory 

tract cancers in the stud ies has been normal or lower than 

expected . A study of 2 , 490 formaldehyde workers by Marsh 

found no nasal cancer and no dose-response relationship 

between formaldehyde exposure and respiratory or other 

canc e r . �/ Similarly , a study of 2 , 026 formaldehyde workers by 

Wong found no nasal cancer mortality or excess respiratory 

cancer mortal ity . �/ A study of 1 , 106 morticians by Wal rath 

and Fraumeni of the National Cancer I nstitute also disclosed 

fi/ 

'if 

Ma rsh , " P roportional Mortal ity Among Chemical Workers 
Exposed to Formaldehyd e "  ( Nov . 2 1 ,  1980 ) , i n  Formaldehyde 
Toxicity ( Gibso n ,  ed . ,  1983 ) ,  Ex . 1 ,  at 23 7 .  

Wong , " An  Epidemiologic Mortality Study of a Cohort of 
Chemical Workers Potentially Exposed to Formaldehyde ,  
with a Discussion o n  SMR and PMR" ( No v .  2 1 , 1980 ) ,  in 
Formaldehyde Toxicity ,  Ex . 1 ,  at 256 . 

- 8 -
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no nasal cancer mortal ity or unusual level of respiratory 

cancer mortal ity . !Q1 Levine ' s  study of 1 , 47 7  morticians 

l icensed over a 20-year per iod showed no deaths from nasal 

cance r ,  and upper respiratory cancer was less than 

expected • .  !!/ 
A recent case control mortality study analyzed 481 

cancer deaths among Du Pont employe e s . Mortal i ty rates among 

the formaldehyde workers were no higher than among other work

ers . The statistical "power "  ( abil ity to detect a signi ficant 

excess cancer risk)  of thi s  study was comparable to what could 

be expected from a cohort study of 2 , 650  formaldehyde workers 

fol lowed for at least twenty year s . �/ 

A report was recently presented by Professor 

Acheson , the chief med ical officer of Great Britain , on a 

large- scale study of formaldehyde workers . Records on 7 , 71 6  

workers who entered the workforce before 1 9 6 5  were traced 

through 1981 . Al though exposure levels in the early years 

1 0/ Walrath & Fraumeni , " P roportionate Mortal ity Among New 
- York Embalmers "  ( Nov . 2 1 ,  1980 ) ,  in Formaldehyde 

Toxicity , Ex . 1 ,  at 2 2 7 . 

g/ Levine,  " Mortality of Ontario Undertakers"  ( Dec . 1982 ) ,  

1 2 / Fayerweather , et a l . ,  " Case-Control Study of Cancer --
Deaths in Du Pont-Workers with Potential Exposure to 
Formaldehyde "  ( Dec . 3 ,  1982 ) ,  in Formaldehyd e ,  Ex . 2 ,  at 
47 . 
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were high , there were fewer cancers than expected . Acheson 

found no nasal cancer deaths among the 1 , 6 2 1  men who had died 

by the end of the period . �/ For a discussion of these and 

other stud i e s , see Barnes Aff . ,  Ex . 16 , � �  6-24 . 

The numerous epidemiologic studies now cover thou-

sands of formaldehyde worker s ,  with no indication of an asso-

ciation , let  alone a causal connection , between nasal cancer 

and formaldehyd e .  As the Fi fth C i rcuit found in Gul f  South v .  

CPSC ( even before the release of the latest study results 

covering almost 8 , 000 worke rs ) :  

E l even epidemiologic stud ies involving a total 
of 1 0 , 000 [ formaldehyde ]  worker s  were 
introduced into the recor d .  None of the stu
dies ' authors found a statistically signi fi
cant increase in the number of cancers among 
workers exposed to formaldehyde compared to 
the general population . 

701  F . 2d 1 1 3 7 ,  1 1 4 5  ( 5th Cir . 1983 ) .  

The recent NCTR Consensus Workshop on Formaldehyde 

addressed the formaldehyde epidemiologic studies . The 

Consensus Report , issued by a panel wh ich included some wel l-

known advocates of the theory that formaldehyde presents cancer 

1 3 / British Med ical Research Counci l  Environmental -
Epidemiology Un i t ,  " Formaldehyde Study - I nterim Report , "  
s ummarized in The Lancet 2 6  (July 2 ,  1983 ) ,  Ex . 8 .  
Acheson has described a s  insigni ficant an excess o f  lung 
cancer mortality at one of the six plants when compared 
to the mal e  popul ation of England and Wales , s ince there 
wa s no excess when compared to the incidence in the local 
population in the area of that plant , and no excess in 
other plants ( nor evidence of an as sociation with lung 
cancers in other studies ) .  Id . 

- 10 -
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, risk ,  found no "persuas ive evidence of a causal relat ionship 

between exposure to formaldehyde and cancer risk . "  The panel 

concluded that there was no evidence of substantial nasal can-

cer risk although that possibility could not yet be excluded 

for those subpopul ations which had been exposed in the 

workpl ace for more than 2 0  years ( stud ies with longer term 

" l atency" would be required to resolve thi s  issue ) . The panel 

a l so found that there was no convincing evidence of lung can-
1 4 / cer . -

1 4/ The NCTR panel noted that studies of profess ional groups --
who preserve human t is sues wi th solutions containing var
ious chemical s ,  includ ing formaldehyde ,  have shown very 
sl ight increased risk of brain cancers . However , other 
evidence does not support attribution of brai n  cancer to 
formaldehyde .  Studies o f  industrial workers i n  fact have 
shown a deficit of brain cancer . ( I t  has been suggested 
that socioeconomic status or close assoc iation with the 
med ical profession may account for the more frequent 
d iagnosis of brain cancer among the pathologi sts , anat
omists and embalmers . ) S ince these sporadic excesses 
have only been observed i n  profess ional s  who handl e  human 
t i ssue , they may be related to a number of other causal 
factors ,  such as contact wi th other chemica l s ,  excreta , 
human tissue,  bacter i a ,  or viruses . Because the epi
demiologic studies of formaldehyde-exposed persons fail 
to show consistency, dose-response relationships , d ura
tion of exposure and other relationships expected of a 
real human carcinogen , the s tudies do not in any way sug
gest that exposure to formaldehyde has caused cancer in 
humans . 

Moreover , based on scienti fic knowledge of the mechanisms 
of toxicity , metabolism detoxi fication, repair and car
cinogenicity of formaldehyde in animal s ,  it i s  extremely 
unl ikely that formaldehyde would have an effect other 
than at its point of contact . Formaldehyde is rapidly 
metabolized and i s  unlikely to collect anywhere other 
than the point of contact .  There a lso has been no evi
dence of brain cancer in any of the animal studies . See 
Barnes Aff . ,  Ex . 1 6 ,  • 3 3 :  Letters from Maureen O ' Be rg;
Ph . D . , and Neil Krivanek , Ph . D . , Ex . 1 5 .  

- 1 1  -
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B .  The Error o f  Extrapolating Human Ri sk From 
the Results of the CIIT Tests 

Lacking evidence that formaldehyde i s  a human carcin-

ogen , the draft EIS  bases its  pred iction of r i sk on the C I IT 

rat data . For many reasons , the fact that rats developed nasal 

cancer after exposure to 1 4 . 3  ppm of formaldehyde does not 

i nd icate significant cancer risk to man at lower doses . First , 

human beings s imply cannot tolerate -- even for a few moments 

-- exposure at the highly irritating 1 4 . 3  ppm doses to which 

the rats were exposed . At these leve l s ,  the epithel ial l ining 

of the nasal cavity is destroyed , the cell ' s  protective mechan-

isms are overwhelmed , and ( a s  d i scussed below) the cytotoxic 

doses cause tissue damage and eventually cancer . But humans 

are not exposed to these extremely high doses . The d iscomfort 

of the irritant effects at high l evels precludes chronic expo-

sure to level s  comparable to those that caused cancer in the 

rats . 

Second , there is a very steep dose-response curve to 

the C I IT result s .  Wh ile formaldehyde apparently led to cancer 

i n  44 percent o f  the rats at 1 4 . 3 ppm, there was no statisti-

cally sign i fi cant inc idence of cancer i n  rats at 5 . 6  ppm, nor 

any incidence at 2 ppm . There was no statistically significant 

i ncidence of cancer in mice at any dose -- even with l i fetime 

expo sure to 1 4 . 3  ppm . These data are cons istent with a no-

e ffect level ( but , of course ,  do not define that level ) .  

- 1 2  -
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Third,  there is evidence that the cancer observed in 

rats at high doses i s  related to the " cytotoxic"  effects of 

those high doses , thus indicat ing that cancer wi l l  not occur at 

low doses . Cytotoxicity is the capacity to induce cell  death . 

In the crIT s tudy , high doses of formaldehyde caused acute 

i n j ury and death of cells in the rats ' nasal cavities � s urviv-

ing cel l s ,  probably injured , then rapidly d ivided to replace 

the dead cel l s .  CIIT regards this cell death and attendant 

pro l i feration of inj ured cel l s  as an essential precond i t ion to 

the cancer observed ; the evidence suggests that this is because 

formaldehyde acts on DNA only during cell divi sion . �/ Squire 

Aff . ,  Ex . 1 7 , � �  3 0 ,  4 2 .  

Moreov e r ,  there i s  also substantial evidence o f  

several biological protective mechanisms (�, c e l l  repair ,  

detoxi fication , mucus absorption o f  o r  reaction with formalde-

hyd e ,  and immunolog ic , tumor-associated rej ection mechanisms ) 

that prevent or mitigate carcinogenic e ffects at low exposure 

l evel s .  For exampl e ,  the nasal mucus acts a s  a protective bar-

rier against low concentrations of formaldehyde ,  but becomes 

saturated and permits formaldehyde to reach the epithelial 

cel l s  only at high concentrations . �/ 

�/ 

�/ 

See Swenberg , et al . ,  " Effect of Formaldehyde Exposure on 
Cytotoxicity and Cel l  Pro l i feration" (Nov . 1982 ) ,  in 
Formaldehyd e ,  Ex . 2 ,  a t  2 2 5 :  Swenber g ,  et al . ,  
" Mechanisms of Formaldehyde Toxicity" ( Nov . 2 1 ,  1980 ) ,  in 
Formaldehyde Toxicity , Ex . 1 ,  at 1 3 2 ;  Swenberg , et al . ,  
" Non Linear Biological Responses to Formaldehyde and 
Their Impl ications for Carcinogenic Risk Assessment , "  
C I I T ,  Carcinogenesis (June 14, 1983 ) ,  Ex . 2 3 .  

See Morgan , e t  al . ,  " Formaldehyde and the Nasal 
Mucocil iary Apparatus , "  Formaldehyde Toxicology Semina r ,  

( Footnote Continue d )  

- 1 3  -
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Fourth , any assumption that man wil l  respond to form-

a ldehyde in the same manner as the rat is arbitrary . It i s  

s igni ficant that the CIIT ( and othe r )  studies demonstrate 

cons iderable var iation in response even among rodent species . 

In contrast to the rats in the CIIT s tudy , the mice s tud ied by 

CIIT showed no statistically significant incidence of cancer 

even at 14 . 3  ppm, and no cancer at 5 . 6  ppm or 2 ppm . The d i f-

ferent response in mice apparently refl ects the fact that what 

is important is the dose that reaches the target orga n ,  not the 

concentration of formaldehyde in the air . The mouse must be 

exposed to twice the concentration in air to which the rat i s  

exposed t o  achieve s imilar effects o n  nasal tissue s ,  even 

though both species are obl igatory nose breathers . See Squire 

Aff . ,  Ex . 1 7 , � �  1 8 ,  28,  34-36 . In a subchronic study by 

Bio/dynamic s ,  hamsters exposed to 3 ppm for 2 2  hours a day for 

6 months ( 2 5 %  more hour s  than the CIIT s tudy ) showed no 

e f fects ,  al though a mild cel lular change which often accom-

panies irritation appeared in the rat and the monkey . See 

Squire Aff . ,  Ex . 17 , � 2 1 .  In another study , by Dalbey, 

l i fetime exposure of 30 ppm once a week produced no tumors in 

hamster s ,  nor d id l i fetime exposure to 10 ppm five times a 

week . !2/ The marked inter-species difference in the e ffects of 

( Footnote Continued ) 

J;2/ 

Nov . 1982 , in Formaldehyde ,  Ex . 2 ,  a t  193 ; Swenberg , et 
al . ,  " Mechanisms , "  in Formaldehyde Toxicity , Ex . 1 ,  at 
1 3 5 . 

Dalbey, " Formaldehyde and Tumors in Hams ter Respiratory 
Tract , "  Toxicology 2 4 : 9 ( 1982 ) ,  Ex . 6 .  

- 1 4  -
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formaldehyde suggests that it is erroneous to extrapolate from 

the c r IT tests in predicting r i sk to man .  

I I .  Rel iance on CPSC ' s  Quantitative Risk Assessment 
to Pred ict Cancer Ri sk I s  Unsupported 

No scientific body has ever concluded that formalde-

hyde has in fact caused cancer in man .  Even CPSC admits that 

" [ fJ ormaldehyde is not one of those substances " as to which 

" there is d i rect evidence of human carcinogenicity . "  cpsc 

Brief i n  Gul f South at 2 3 .  

Al though there i s  no direct evidence that forrnalde-

hyde is a human carcinogen at the levels that actua l ly prevail 

i n  res idences ( or indeed at any level ) ,  the draft E I S  predicts 

an annual incidence of four cancers in the Northwest region 

from existing levels  of formaldehyde and one addit ional cancer 

every four years from elevated formaldehyde levels if the 

expanded weatherization program is impl emented . These predic-

tions are based on incorporation of assumed exposure leve l s  

into a quantitative risk assessment a statistical procedure 

which i s  not biologically val idated . 

The draft E I S  adopts the d iscredi ted CPSC formal de-

hyde r i sk assessment, which used the Global 79 computer pro

gram ,  to extrapolate from rat data at high doses to predict the 

r isk of cancer to humans at low exposure levels where no cancer 

has been observed . However , mathematical r i sk assessment 

models are merely statistical constructs which are no better 

- 15 -
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than the data and biolog ical assumptions on which they are 

based . �/ The risk asses sment prepared by CPSC did not take 

into account all available health effects dat a ,  and the model 

and the prediction of risk was based expl ic itly on assumptions 

which are subject to serious questio n . !2/ Whi l e  it might be 

acceptable to construct a risk assesment extrapo l ating from rat 

data when there i s  no other data available , such extrapolation 

is not appropriate when there is human data . 2 0/ Moreover ,  to 

obtain its pred ictions of cancer risk ,  the draft EIS ignores 

the mathematical model ' s  pred iction of a most l ikely risk of 

" essentially zero" and instead used the model ' s  95% upper con-

f idence l imi t .  

18/ 

A .  The CPSC Risk As sessment Fai l ed T o  Incorporate 
A l l  Available Data 

The quantitative risk assessment prepared by CPSC and 

See Affidavit of Profes sor Robert L. Sielke n ,  Jr . ,  Ph . D . , 
'EX:" 2 4 ,  �� 4-5 . 

19/ As discussed below, these include assumptions that --
effective doses are proportional to administered doses , 
that there is a cancer risk at any level of exposure , 
that benign tumors should be treated as identical to 
mal ignant tumors , and that there is low dose l inearity. 
See,  �, Sielken Aff . , Ex . 24 ,  � 1 2 ;  s ee a l so Gul f 
South , 7 0 1  F . 2d at 1 1 4 7  n . 1 9 .  

2 0/ For a discuss ion o f  the human epidemiologic data and evi--
dence of non- linearity in the dose response to formalde
hyde , see Swenberg , et al . ,  " Non-l inear Biological 
Responses to Formaldehy�and Their Implications for 
Carcinogenic Ri sk As sessment , "  CIIT,  Carcinogenes i s ,  June 
14, 1983 , Ex . 2 3 .  

- 16 -
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adopted by BPA was not des igned to incorporate the ful l range 

of rel evant scientific considerations .  The risk assessment 

u s ed only the rat data from the C I IT study, in which about 44% 

o f  the rats exposed at the 1 4 . 3  ppm level developed cancer and 

about 1% of the rats developed cancer at 5 . 6  ppm . No rats de-

veloped cancer at 2 ppm . The risk assessment ignored thi s  evi-

dence of a threshold level below which no carcinogenic response 

is observe d .  The CPSC r i sk assessment al so ignored the data on 

mice in the same study , which would have r�sulted in much lower 

pred ict ions of risk . ( No cancers were found in mice exposed to 

2 ppm or 5 . 6  ppm and there was no statistically significant 

incidence even at 1 4 . 3  ppm . ) �/ 

There are a number of mathematical model s ,  incorpor-

ating different theories or assumptions about the biolog ical 

processes that lead to canc e r ,  wh ich can be used to gues s  at 

risks at low levels of exposure . 22 / Estimates of risk at low 

doses may vary by several orders of magnitude depending on the 

model chosen . CPSC arbitrarily chose the model that pred icts 

the highest risk . Other models would have fit the experimental 

�/ The multistage ( G lobal 7 9 )  model ' s  best 
the rat data are approximately 70 times 
model ' s  estimates u s i ng the mice data . 
2 4 ,  � 7 .  

estimates using 
greater than the 
Sielken Aff . ,  Ex . 

2 2 / Thes e  models include the probit,  l og i t ,  Weibul l ,  multi--
hit,  and l i near model s ,  as well as the mul tistage and 
one-hit . See S i elken Aff . ,  Ex . 24 , � 8 .  

- 1 7  -
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data better and would have yielded substantially lower 

estimates of risk.  Si elken Aff . ,  Ex . 2 4 ,  � 9 .  For examp l e ,  

the Weibul l  model , which i s  from the same model family as the 

mul ti stage model used in the Global 79 computer program , pro-

vides a better fit to the CIIT data . �/ At 3 ppm , the Global 

79 multi stage model ' s  pred ictions are 13 times higher than the 

Weibull model ; at 1 ppm, they are 76 times highe r ;  at . 5  ppm , 

they are 2 3 5  times higher ; and at . 1  ppm , they are 3 , 26 5  t imes 

h ighe r .  Sielken Aff . ,  Ex . 24, � 1 0 .  

Mathematical models are o f  l imited util ity because 

they do not deal with the ful l range of experimental data , nor 

do they address the compl exities of extrapolation from rat to 

man . At bes t ,  meaning ful pred ictions can be derived from 

mathematical models  only when the results of thei r  appl ication 

to animal data are considered in conj unction with human data 

( such as epidemiOlogic studies ) and qual i tative biological data 

2 3 / Sielken Aff . ,  Ex . 2 4 ,  � 1 0 .  Thi s  i s  because the Weibul l  --
model allows the predicted dose-re sponse curve to be as 
s teep as the experimental data ' s  dose-response curve i the 
multistage model restricts how steep the predicted curve 
can be . Because the multistage mode l  used in Global 7 9  
restricts how quickly the risk pred ictions may fal l a s  
the exposure levels decreas e ,  the multistage model pre
dicts much higher risk at low leve l s .  

Global 7 9  includes a n  indicator o f  how well the risk pre
d i ctions fit the experimental data . In performing the 
r i sk assessment s ,  OSHA ' s  scientists apparently ignored 
( or perhaps chose not even to check ) the computer pro
gram ' s  warning that the mUltistage model they had selec
ted was not a good f i t .  Sielken Aff . ,  Ex . 24 , � 9 .  

- 1 8  -
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( such as the type of tumor produced in the experimental 

�nimal s ,  whether the tumor i s  benign or mal ignant , the mechan-

i sm by which tumors appear to be induced , inter-species compa-

ri sons , tirne-to-tumor information, and actual dose delivered to 

the target t is sue and other factors ) . 2 4/ 

As noted above , the Fi fth Ci rcu i t  rej ected CPSC ' s  

sole rel iance on the Global 79 pred i c tions , to the exclus ion of 

other available animal and human data : 

2 4/ Sielken Aff . ,  Ex . 2 4 ,  � 5 .  See general ly a report of the 
National Center For Toxicological Research and the 
Society of Toxicology, Fund . App . Tox i c .  3 : 1 2 9 ,  1 3 5  
( 1 983 ) ,  Ex . 2 5 :  

[ I ]t would appear that mathematical models  
cannot be used at thi s  time to c learly 
del ineate the shape of dose-response curves 
below the observable response range . In 
addition,  these model s  do not account for 
shifts in metabolite patterns that may 
occur as a result of changes in dose leve l , 
enzyme induction , or the dosing regime n .  
Further ,  they do not factor in biological 
defense mechanisms such as detoxi f ication 
or genetic repair which may function at 
markedl y  d i fferent levels of efficiency 
below the observable range . . . • 

[ L ]ow dose risk assessment procedures do 
not take into account signi ficant interspe
cies  di fferences . Successful interspecies 
conversion requires cons ideration of fac
tors such as di fferences i n  pharmacokine
t i c s  and metabolism,  nutrition and physio
logy, as we l l  as species specific biologi
cal or biochemical defense mechanisms . 

See a l so National Academy of Sc iences , Regulating 
Pesticides at 6 ( 1 980 ) ( " [O ]ur present understanding does 
not permit us to draw rel iable numer ical inferences from 
the kind of laboratory data normal ly avai lable about the 
effects of pesticides and other compounds on the develop
ment of cancers in humans . " )  

- 19 -

�. 
Wh i l e  the Commi ss ion correctl y  notes that 
the epidemiologic evidence i s  not conclu
sive,  its exclus ive rel iance on the 
Chemical Institute study in its Global 7 9  
r isk assessment i s  equal ly unsupportable . 
. . . As Dr . Higginson aptly stated , it i s  
n o t  good science to r e l y  o n  a s ingle exper
iment , particularly one involving only 240 
subjects , to make precise estimates of can
cer risk.  

Gul f  South , 7 0 1  F . 2d at 1 146 . The court referred to a letter 

in which the former di rector of the International Agency for 

Research on Cancer , Dr . John Higginson , cautioned CPSC about 

the dangers of extrapolating from data on a sing l e  speci e s  of 

anima l s  to predict effects on man : 

Today few experienced experimental oncolo
g i sts would make any attempt to extrapolate 
mathematica l ly the degree of human risk 
from anima l s ,  although such attempts were 
fashionable among biostat istic ians in the 
early ' 7 0s when the compl exities inherent 
i n  modern theories of carcinogenesis in man 
were not appreciated . Exact estimates as 
to the number of cases of a cancer that 
might be expected to occur in man based on 
a s ingle experiment are s i l 1

1 i
nd simply 

ignore biological realit ies . �  

B .  The Underlying Assumptions of the CPSC 
R i sk As sessment Are Unsupported 

1 .  The assumption that the effective doses 
are proportional to admini stered doses 
is erroneous 

The risk asses sment prepared by CPSC and adopted by 

BPA was based upon the critical assumption that response i s  

�/ Letter t o  CPSC Chairman Steort s ,  Feb .  1 2 ,  1982 , Ex . 2 6 .  

- 2 0  -
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d irectly related to the administered ( or ambient ) l evels of 

formaldehyd e .  I n  fact , response i s  correlated with the 

e ffective ( or delivered ) doses that reach the target organ . 26 / 

The CPSC r i sk assessment s imply assumed that the ambient levels 

are proportional to effective doses over the entire dose spec-

trum . To do so is pl ainly wrong , for it ignores how the body 

can handl e  low doses di fferently from high doses , �, the 

protective effect of mucus , cell  repa i r ,  and immunologic 

meChanisms . �/ In ignoring the divergence between administered 

and delivered doses , the Global 7 9  mathematical model vastly 

overes timates risk . �/ 

Moreover , the CPSC risk assessment assumed that, at a 

given ambient level , the delivered dose to man was the same as 

the del ivered dose to the rat . This assumption ignores 

?:£/ 

32/ 

28/ 

See Squire Aff . ,  Ex . 1 7 ,  �� 8 ,  3 2 -3 3 :  Hoel , et al . ,  
"Impl ication of Nonl i near Kinetics on Risk Estimation in 
Carcinogenesis , "  219 � 1 0 3 2  ( Ma r .  4,  1983 ) ,  Ex . 27 . 

See , �, Prod . Sa fety & Liab . Rep . ( BNA ) 7 7 0  (Nov . 1 2 ,  
1 982 ) ;  Swenberg , e t  al . ,  " Mechani sms of Formaldehyde 
Toxicity , " in Formaldehyde Toxicity ,  Ex . 1 ,  at 1 3 2 ;  
Swenberg , e t  al . ,  " Induction o f  Squamous Ce l l  Carcinomas 
of the Rat�a sal Cavity by Inhalat ion Exposure to 
Formaldehyde Vapor , "  Cancer Research 4 0 : 3398-3401  ( 1 9 80 ) ,  
E x .  2 1 ;  Gibson , " Ri sk As sessment Using a Combination of 
Testing and Research Results , "  1 980 C I IT Conferenc e ,  in 
Formaldehyde Toxicity ,  Ex . 1 ,  a t  295 . 

According to Hoel : " Th e  mathematical models typically 
used for low-dose extrapolation are shown potentially to 
overestimate risk b several orders of rna nitude when non
l inear kinetics i . e . ,  a relationship between administered 
and del ivered dose-that is not d irectly proportiona l ]  are 
present . "  Hoe l ,  Ex . 2 7 ,  at 1 0 3 2 . 

- 2 1  -
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substantial evidence of s ignificant interspecies d i fferences i n  

r eactiv i ty t o  formaldehyde -- i n  particular , d i fferences 

between man and the rat in breathing rate and method , anatomy , 

and mucous flow . See Squire Af f . , Ex . 1 7 ,  � �  33-36 . Failure 

to account for these dif ferences has a s igni ficant e ffect . I f ,  

for exampl e ,  when all d i f ferences are taken into accoun t ,  the 

del ivered dose to man were approximately one- fourth the 

delivered dose to the rat , and thi s  information were incorpor-

ated into the equation of the Global 79 mul tistage model ,  the 

risk predicted for man would be one sixty-fourth that which is 

predicted by Global 7 9  without taking into account the d i ffer-

ences in delivered dose to rat and man .  Sielken Af f . ,  Ex . 2 4 ,  

'I[ 1 3 .  

The inval id ity of assuming equivalent delivered doses 

for d i fferent species i s  i l l ustrated by the di fference in 

results between the rats and the mice in the CIIT s tudy . I f  

the risk assessment can as sume that the delivered dose i s  the 

same for rats and man ,  surely one would think that it is the 

same for rats and mic e .  But thi s  is not the cas e .  Mice in the 

C I IT s t udy had almost no cancer . Whi l e  both rats and mice are 

obligatory nose breathers ( in contrast to man ,  who breathes 

through both mouth and nose ) ,  the mouse ad justs its breathing 

rate when exposed to formaldehyde and does not contract cancer 

as readily as the rat . The model using the rat data cannot be 

an accurate predictor for what occurs in mice unless a 

convers ion factor is appl ied to take thi s  into account . 2 9/ As 

2 9 / Squire Af f . , Ex . 17 , '1['1[ 1 8 ,  2 8 ,  3 5 ;  S ielken Af f . ,  Ex . 2 4 ,  --
'I[ 7 .  

- 2 2  -
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the Fi fth Circuit noted , the assumption that e ffective and 

administered doses are equivalent is " of questionable val id-

i tyU : 

The Commis sion assumed that at identical 
exposure levels  the e ffective dose for rats 
is the same as that for humans . The 
industry points out that the effective dose 
for mice is much less than that for rats 
and argues that it is far more sensible to 
assume that rats equal mice than that rats 
equal humans . 

Gulf South, 701  F . 2d at 1 147 n . 2 0 .  

2 .  The assumption that there i s  a cancer 
r isk at any level of exposure ignores 
evidence of a threshold level 

The CPSC r isk assessment assumed that some risk mus t  

b e  present a t  even the lowest exposure leve l s . The Fi fth 

Circuit also regarded the assumption that there is no threshold 

below wh ich formaldehyde poses no r i sk of cancer as an assump-

tion of " questionable validity . "  Gulf South , 701  F . 2d at 1 1 4 7  

n . 2 0 .  Such a n  assumption " leads inescapably to the conclusion 

that ambient air [which contains formaldehyde] is carcino-

genic . "  I d .  

The rarity o f  nasal cancer despite over ninety years 

of widespread occupational exposure to formaldehyde provides 

practical evidence of a threshold . An important criter ion for 

acceptance of a heal th risk projection is whether the results 

agree with findings of hUman epidemiologic studies . 30/ I f  the 

3 0/ The Subcommittee on Environmental Carc inogenesis of the 
National Cancer Advisory Board has stated : " Negative data 

( Footnote Continued ) 

- 23 -

" 
number of excess nasal cancer deaths predicted by the 

mathematical r i sk asses sments were actual ly occurring , they 

would be detectable , and would have appeared , in even smal l  

epidemiologic studies . However , none of the exi sting studies 

has observed any nasal cancer mortal ity , much less a level that 

approaches the level of OSHA ' s  quantitative predictions . See 

Barnes Aff . ,  Ex . 16 , � 3 7 .  

The no-threshold assumption i s  also undermined by the 

Bio/dynamics low-level exposure study where monkeys ,  rat s ,  and 

hamsters were exposed 22 hours a day for s ix months to formal-

dehyde at 0 . 2  ppm , 1 . 0  ppm, and 3 . 0  ppm . ( Wh i l e  it was a s ub-

chronic study,  the total hours of exposure exceeded those in 

the CIIT tests by 25%,  and there was much less recovery time 

between exposures . )  No cell  changes and indeed no adverse 

e ffects whatsoever were observed at 0 . 2  or 1 . 0  ppm . A mild 

cellular change which often accompanies irritation was observed 

at 3 . 0  ppm in the rat and the monkey but no change was observed 

in the hamster . �/ 

( Footnote Continued ) 

�/ 

on a given agent obtained from extensive epidemiologic 
studies of sufficient duration are useful for indicating 
upper l imits for the rate at which a specific type of 
exposure to that agent could a f fect the incidence and/or 
mortal ity of specific human cancers . "  General Cr iteria 
for Assess ing the Evidence for Carcinogenicity of Chemical 
Substances : Report of the Subcommittee on Environmental 
Carcinogenesis , National Cancer Advisory Board , 5 8  J .  
Nat ' l  Cancer Inst . 46 1 ,  46 2 ( Feb . 1 9 7 7 ) .  

This type of cel lular Change i s  reversible when expos ure 
ceases . 
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Furthermore , the CPSC r isk assessment ignored evi-

dence that cancer observed in rats at high doses is related to 

the cytotoxic effects of those high doses -- evidence that can-

cer wi l l  not occur at low dose s . �/ As discus sed abov e ,  it 

appears that the high " cytotoxic" doses o f  formaldehyde l ed to 

the acute cell  inj ury , cell death , and the cancer in the rats ' 

nasal cavities in the C I IT s tudy .  Moreov e r ,  recent research 

indicates that formaldehyde acts on DNA only during c e l l  divi-

sion,  wh ich occurs at an increased rate as a result of exposure 

to cytotoxic doses . At doses that are not cytotoxic , b iologi-

cal protective mechanisms prevent or mitigate carcinogenic 

e ffects of formaldehyde .  For exampl e ,  nasal mucus acts a s  a 

saturable protective barrier against low concentrations of 

i nhaled formaldehyde .  I �  is therefore highly unlikely that 

cancer would develop at low exposures wh ich do not cause c e l l  

i n j ury and increased cell  prol i feration. See Squire Aff . ,  Ex . 

1 7 ,  1111 9 ,  41-44 . 

c .  The U s e  of an Upper Con fidence Limit Is 
Improper 

Even the Global 7 9  multi stage model used in the draft 

E I S  predicted a most likely l evel of risk which CPSC has 

described as " essential ly zero . "  Howeve r ,  CPSC resorted to 

�I See G .  Will iams & J .  Weisburg e r ,  2 2 1  Sc ience 6 ( 1 983 ) ,  Ex . 
�( suggesting that carcinogenicity of cytotoxic agents 
may disappear as dose is lowered ) .  

- 2 5  -
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using a 9 5 %  upper confidence l imit as the quantitative 

prediction of risk ; the draft EIS fol lows the same approach . 

Unl ike the "maximum l ikel ihood estimate , "  which is a 

mode l ' s  best guess of the risk at a certain exposure l evel , the 

9 5 %  upper confidence l imit is not a prediction of risk at any 

g iven dos e .  Rather ,  the confidence l imits define a range 

within which i t  can be said with a spe c i f i ed degree of cer-

tainty that the true risk wi l l  actua l l y  fal l .  See Sielken 

Aff . ,  Ex . 24, � 1 5 .  Thus ,  the 95% upper confidence l imit is 

the upper boundary of a range within wh ich there is a 95% cer-

tainty that the actual risk wi l l  fal l .  Gul f  South , 701 F . 2d at 

1 141 . 3.21 U s e  of upper con fid ence l imits to generate " up-to" 

e stimates does not provide substantial evidence of unreasonable 

risk . 7 0 1  F . 2d at 1146-48.  

Not only was the use of the G l obal 7 9  95% upper con-

f idence l imits in the CPSC r isk assessment an improper u s e  of 

- the upper confidence l imit concept ,  but it was a l so based on 

the unsupported as sumption that the dose-response relationship 

i s  l inear at low doses . ( I n other word s ,  the dose-response 

curve is a straight line drawn through zero, such that r i sks at 

low exposures are proportional to risks at higher exposure s ,  

3.21 For exampl e ,  one could say that there is a 9 5 %  probability 
that in the Seattle Seahawks ' 16 game season , they wi l l  
w i n  between 0 and 1 5  game s ;  that s tatement may be tru e ,  
b u t  i t  does not pred ict the most l ikely number of actual 
wins . 

- 26 -
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and the only point where there i s  no r isk is at zero exposur e . ) 

See Squire Aff . ,  Ex . 1 7 ,  • 4 4 ;  S ielken Aff . ,  Ex . 2 4 ,  • 1 6 .  For 

this linearity hypothesis to be sustained , among other thing s ,  

formaldehyde mus t  b e  both a n  initiator and a promoter of can-

cer,  it mus t  act by way of genetic toxicity,  its e ffect must be 

additive to ( and act by the same mechanism a s )  that of other 

presumed carcinogens to which man may be exposed , and the 

delivered doses to the target site must be directly pro

portional to administered doses . 3 4/ The r i sk assessment offers 

no support for these supposition s ,  and they are not supported 

by the biological evidence . Such assumptions ignore evidence 

that the rapid metabol i sm and detox i f ication of formaldehyd e ,  

cel lular repair processes,  and the protective action of mucus 

could prevent vi rtually all formaldehyde from reaching the cell 

nucleus at low concentrations . Moreover ,  there i s  evidence 

that formaldehyde acts on DNA only during cell  pro l i feration, 

which occurs at an increased rate only upon exposure to tox ic 

l evels of formaldehyd e .  See Squire Af f . ,  Ex . 1 7 ,  •• 30, 40-42 . 

The low dose l inearity assumption causes the 9 5 %  

upper confidence l imits determined b y  Global 7 9  t o  b e  many 

t imes larger than the corresponding maximum likelihood estimate 

at low doses . For example ,  the Global 79 95% upper confidence 

3 4/ Sielken Aff . ,  Ex . 2 4 ,  11' 1 2 ;  Carlborg , " Mathematical Cancer 
Ri sk Assessment for Formaldehyd e , " Formaldehyde Toxicology 
Seminar , 1982 , in Formaldehyde ,  Ex . 2 ,  at 3 3 -3 4 .  

- 27 -
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l imit at 0 . 1  ppm is 6 1 9  t imes larger than the corresponding 

maximum likel ihood estimate . By contras t ,  when the upper con-

fidence limits are computed using the classical statistical 

approach of the We ibu l l  model , the upper confidenc e  l imit at 

0 . 1  ppm is only 7 . 3  times larger than the corresponding maximum 

l ikel ihood estimate . The combinat ion of the l i nearity assump-

t ion in the Global 7 9  mul ti stage model ' s  upper confidence l imit 

and the Weibul l  model ' s  better fit  to the data have a parti cu-

larly dramatic e ffect . The Global 79 multi stage model ' s  9 5 %  

upper confidence l imit at 0 . 1  ppm i s  2 7 5 , 000 t imes larger than 

that of the Weibu l l  model ; at 0 . 5  ppm it is 1 , 1 3 3  t imes larger;  

at 1 ppm i t  i s  1 2 4  t imes larger ; and at 3 ppm i t  i s  7 . 1  t imes 

l arger . Sielken Aff . ,  Ex . 24, • 1 6 .  

I n  sum, the draft E I S  util izes the Global 7 9  mul-

t istage model and adopts the 95% upper confidence l imit as its 

pred iction o f  risk -- the only pred i ction of r i sk greater than 

e s sentially zero . The favorable human epidemiolog i c  experience 

with formaldehyd e ,  the evidence of a threshold level below 

which formaldehyde poses no risk of cancer,  and the predictions 

o f  other risk assessment models wh ich are more consi stent with 

the scientific evidence , indicate that i t  is inappropriate to 

conclude that there is any risk of cancer from either the 

existing level s  of formaldehyde or from elevated levels of 

formaldehyde if addit ional homes are included in the weatheri-

zation program . 

- 28 -
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I I I . The Formal dehyde Exposure Levels  are Exaggerated 

The pervasive problem with BPA ' s  cal cul ations of 

indoor exposure leve l s  is that they are mathematical exercises 

computed on the bas i s  of laboratory tests in d isregard of con-

trol l ed stud ies providing actual home measurement data . The 

calculations are based on claimed emi s s ion rates from building 

and furnishing material s ,  combustion sources and UFF I ,  ignoring 

we l l-recognized suppression agents and absorption phenomena 

that are at work in real world conditions . Moreover,  the cal-

cuI at ions as sume that the emission rates from materials are 

equal to those observed under laboratory conditions and that 

formaldehyde emi s sions remain constant over time , and they also 

involve a number of other assumptions about the character istics 

of typical residences , includ ing the fresh air exchange rate , 

the buld ing volume , and the mas s  of formaldehyde-emitting mate-

rial  in the home . It would have been more accurate and less 

specul ative to use actual home measurement data . 

For exampl e ,  the exposure l evels claimed to prevail 

in the UFFI homes as a result of the mathematical formula are 

unrepresentative of actual cond ition s .  The draft EIS appar-

ently assumes that formaldehyde levels  of 0 . 2  to 0 . 4  ppm are 

found in UFFI home s . �/ See Draft EIS at pp . 2 . 1 3 ,  4 . 7 .  

3 5 / The draft EIS states that residences without UFFI have --
l evels of from 12 to 2 5 %  of the levels in resid ences with 
UFF I ,  or 0 . 0 25 to 0 . 1  ppm . 

- 29 -
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Al though these levels pose no health risk ,  it should be noted 

that they are erroneous . Contrary to the draft EIS , contro l l ed 

studies based on actual measurements demonstrate that the form

aldehyde levels found in UFFI homes are far lower -- in the 

range of 0 . 04 to 0 . 06 ppm, wh ich are barely above background 

level s . �/ 

Univers ity of Iowa data presented to CPSC i n  January 

1982 demonstrate the formaldehyde concentrations in randomly 

selected homes averaged 0 . 0 59 ppm in UFFI homes and 0 . 06 3  ppm 

in non-UFFI home s / �/ an insignificant di fference . Similarly,  

an extensive Canadian government study demonstrates that wh ile  

formaldehyde concentrations averaged 0 . 054 ppm in 1 , 146 UFFI 

homes that were the sub j ect o f  " inquiries , "  and 0 . 04 ppm in 6 5 1  

randomly-sel ec�ed UFFI homes ,  concentrations i n  3 7 8  non-UFFI 

homes averaged 0 . 0 34 ppm -- a d i f ference of not more than 0 . 0 2  

ppm . 3 8 / In like manner , a 1 9 7 8  study b y  Dr . Sidney I .  Fi rstman 

whil e  he was at the Georgia Institute of Technology found that 

36 / 

r!./ 

Al though the Formaldehyde Institute ' s  members do not mar
ket or install UFFI , the Institute has experience with 
UFFI , beginning from the time the Inst itute proposed prod
uct standards to DOE and CPSC to avoid improper instal la
t ions . 

See Dr . Clyde Frank , Comments on CPSC Proposed Ban on UFFI 
( Apr i l  6 ,  1981 ) ,  Ex . 2 8 ,  at 46 . 

3 8/ The Report on the National Te sting Survey to the Board of --
Review by the Urea Formaldehyde Foam Insulation 
I n formation and Coordination Centr e ,  Dec .  1 4 ,  1981 , Ex . 
2 9 .  
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UFF! " appears to add , at mos t ,  0 . 01 ppm formaldehyde !! to the 

a ir in a sample of UFF! homes in New York and New Jersey . 3 9/ 
The highly theoretical predictions of formaldehyde 

l ev e l s  in UFFI homes calcul ated in the draft EIS were based on 

chamber tests conducted by the Franklin Institute Research 

Laboratory ( " Franklin Institute" ) and the Oak Rid'ge National 

Laboratory ( " ORNL" ) . The Franklin  Institute tests purported to 

extrapolate from experimental panels of UFFI and predict form-

aldehyde leve l s  in a room insulated with UFFI averaging 0 . 1 3 

ppm . Data from these tests fail to indicate the formaldehyde 

levels to be found in UFFI homes for several reasons . Fi r s t ,  

l2./ See Testimony of Dr . Firstman before the Subcommittee on 
Rural Housing and Development , Senate Committee on 
Banking , Housing and Urban Affairs , in Ex . 2 8 ,  at 49-59 . 
Other studies have confirmed these results . Anders and 
Shor have reported on the results of over 1 0 , 000 badge
type analyses done for homeowners throughout the United 
State s .  They found " comparable concentrations of formal
dehyde in homes with and without UFFI . "  L. Anders & R .  
Shor , " Formaldehyde Concentration Measured i n  U . S .  
Res idences  by Di ffusional Samplers and Impingers , "  
American Industrial Hygiene Conference ( May 2 2 ,  1983 ) , Ex . 
3 0 .  Records of home measurements compil ed by the 
Tennessee Department of Health found that formaldehyde 
l ev e l s  in UFFI homes averaged s lightly less than in non
UFFI homes . Tennessee Department of Health , " Summary of 
Ai r Monitoring Stud ies"  ( 1983 ) , Ex . 3 1 .  Measurements col
l ected by the Minnesota Department of Health also found 
that UFFI homes had sl ightly lower values . Minnesota 
Department of Heal th ,  " In the Matter of a Proposed New 
Rule Relating to Formaldehyde , "  7 MCAR 1 . 448 ( 1981 ) , Ex . 
3 2 .  Robert Orheim of the Northwes t  Environmental 
Laboratories in Seattl e ,  Washington found an average value 
of 0 . 05 ppm formaldehyde in about 600 UFF! homes and 0 . 02 5  
ppm i n  about 1 7  control homes without UFFI . R .  Orheim, 
Chemical & Engineering News 60 : 2  (April 2 6 ,  1 982 ) , Ex . 
3 3 .  

- 3 1  -
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the tests ignored the fact that when UFFr is properly 

i ns talled ,  in external wal l s ,  much of any formaldehyde emitted 

from it is vented to the exterior . Second , the tests d id not 

r e fl ect the capacity of drywal l  to absorb formaldehyd e . 40/ 
Th ird , the test panels were stored in conditions to render them 

unfit for testing . Before the panels were shipped to ORNL, 

they were exposed to extremes of temperature and humidity .ill 
I n  addition , ORNL attempted to correlate s tatic con-

d1tions with dynamic conditions like those in actual l iving 

spaces where there is air flow and exchang e ,  but it did not 

test the panels  in spaces approximating actual room size s . 

ORNL admitted that its methodology in predicting forma ldehyde 

40/ 

4 1 / 

In the Franklin Institute experiment , the test panels were 
sealed in test chambers intended to s imulate wal l  cav
ities , and then measurements of formaldehyde wer e  taken 
from nitrogen gas that was forced through the chambers . 
Rates of transmis s ion of formaldehyde through the drywa l l  
membrane in the t e s t  chambers w e r e  then calculated . 
However , during the tests , formaldehyde was permitted to 
d i stribute its e l f  into the chamber s ,  the wal ls of the 
chamber s ,  and the drywal l  membrane .  Thus , formaldehyde 
evaporated from mul tiple source s ,  and the observed levels 
did not reflect transmission through the s ingle source of 
the drywal l  membran e .  Because the high absorption capac
ity of drywall was ignored by the test s ,  evaporation rates 
in the test chambers cannot be equated with transmiss ion 
rates into actual living spaces .  

The panels were stored hor i zontal ly in a open carport , 
under black plastic sheeting , for a period of nine to 
twelve months . 47 Fed . Reg .  at 14408 . During that t im e ,  
the panel s  were exposed t o  extremes of temperatu r e ,  humid
i ty ,  and precipitation that are far in excess of thos e  to 
which one could reasonably expect UFFI to be exposed in 
the wal l  cavity of a bui lding . 

- 3 2  -
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levels under dynamic conditions based on levels under static 

conditions could " lead to errors of 2 - to 3-fold as suming the 

ratio is constant with time and environmental conditions . ,, 42 / 

The Fi fth Circuit criticized CPSC ' s  use of the 

in-home and the Franklin Institute/Oak Ridge Lab studies  as 

bases for a quantitative risk assessment:  

The in-home study focused on complaint res
idences , not average residenc e s ,  not ran
domly sel ected residences . The 
Frankl in/Oak Ridge Labs studies reflected 
cond itions similar to an unheated , 
unair-conditioned home , not an average 
home . The similar results achieved by the 
two studies val idate neither . The studies 
were inadequate to serve as a data bas� for 
the Global 79 r isk asses sment . 

Gul f South , 701  F . 2d at 1 1 4 5 .  Th e draft EIS utilizes the same 

exposure data r�j ected by the cou r t .  

The calculations of formaldehyde exposure levels in 

the draft EIS a l so failed to take into account the fact that 

formaldehyde levels in UFFI homes decrease rapidly over time . 

Even CPSC,  which argues that level s  in UFFI homes are 0 . 2-0 . 3  

ppm at the time of instal lation , concedes that leve l s  in UFFI 

homes approach 0 . 1  ppm after a yea r . �/ Since there have been 

42 / 

4 3/ 

A .  Hawthorne , et al . ,  Oak Ridge National Laboratory , "An 
Evaluation of Formaldehyde Emission Potential from 
Urea-Formaldehyde Foam Insulat ion : Panel Measurements and 
Modeling " ( Sept . 1981 ) ,  Ex . 3 4 ,  at 3 8 .  ORNL and CPSC per
sonel acknowl edged that the ORNL and Franklin Institute 
s tud ies produced data that were " not good enough for 
making correct extrapolations for room concentrations . "  
See Dr . Clyde Frank , Statement to Jan . 2 9 ,  1982 Br iefing 
�CPSC Commissioners , Ex . 3 5 ,  at 2-3 . 

M. . Cohn , " Revised Carcinogenic Risk As sessment For Urea 
Formaldehyde Foam Insulat ion" (Oct . 26 , 1981 ) ,  Fig . 3, Ex . 
36 . 
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few if any installations in the Northwest region in the past 

year in view of the ban , it is most unl ikely that UFFI homes 

would have levels which approach , much less  exceed , 0 . 1  ppm . 

Wi. th respect to the issue of formaldehyde exposure 

l evels in manufactured hous ing , the draft EIS assumes that 

levels of 0 . 2  to 0 . 3  ppm are typical ly found . Draft E I S  at pp . 

2 . 13 ,  4 . 7 .  Howeve r ,  those units which would perhaps bene fit 

from the weatherization program are the older units which pre-

date the 1976 HUD regulations impos ing strict energy efficiency 

requirement s .  These homes are at least seven years old and it 

is unl ikely that they would have el evated levels of formalde-

hyd e . A study of Minnesota manufactured homes by Garry sug-

gests that after four year s ,  formaldehyde level s  in manu

factured homes are 0 . 1  ppm or l es s . 44/ Newer units are l ikely 

to be energy efficient and not to need the increased tightening 

from the weatherization program . 

I V .  Conclusion 

The draft EIS o ffers a prediction of risk which is 

unsupported by the weight of scientific evidence and which has 

already been discred ited by the Fi fth Circuit . Correction of 

the draft EIS wil l  not only serve the interest of sc ienti fic 

accuracy,  but avoid unneces sary al arm and loss of property 

44/ Garry ,  et al . ,  " Formaldehyde in the Horne : Some 
Environmental Disease Perspectives , "  Minnesota Medicine 
6 3 : 1 0 7 - 1 1 1  ( 19 80 ) , Ex . 3 7 . 
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value . We urge BPA to review the scientific evidence on the 

c arcinogenicity of formaldehyde issue and the actual horne expe-

rience as to exposure levels prior to final izing the EIS . The 

Institute would be pleased to consult with you and to otherwise 

assist in your efforts to revise the draft EIS . 

- 3 5  -

Sincerely, 

C, r. �#f,/ .. r" 
C .  T .  Howlett , Jr . 
Chairman , Government Affairs 

Committee 
Formaldehyde Institute , Inc . 
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PACIFIC NORTHWEST UTILITIES CONFERENCE COMMITTEE 

Anthony Morrell 
Environmental Manager 
Bonneville Power Administration 
P. O. Box 3621-SJ 
Portland, Oregon 9720& 

RE: PNUCC Response to Draft EIS 

Dear Mr. Morrell: 

November 14 ,  19&3 

PNUCC, on behalf of the region's utilities, is pleased to comment on the Bonneville 
Power Administration's Draft Environmental Impact Statement (DEIS) on the expanded 
Residential Weatherization Program. While the comments below have not been fully 
reviewed by PNUCC's Executive Committee due to time constraints, they are 
representative of utility attitudes on the DEIS. Generally, utilities feel that 
unencumbering the Regional Weatherization Program is significant and necessary. 

The proposed Bonneville Power Administration alternative of expanding the 
weatherization program is generally supported by the region's utilities. The utilities are 
not, however, totally satisfied with the presentation of calculations and technical detail 
in the DEIS. Most have cited difficulty or inability to track development of values in the 
DEIS. Standard calculations and measures of risk were not demonstrated clearly in the 
document. 

PNUCC believes all residences in the region should be weatherized, that informed 
consent should be solicited prior to weatherization, and that factual information should 
be supplied to customers as it is developed. The region's utilities believe mitigation by 
information, allowing the consumer to make an informed decision, is appropriate. 

Active mitigation prescribed in the DEIS was needlessly confined to "air to air heat 
exchangers." This ignores the appropriateness of using "ventilation" or "mechanical 
ventilation." Heat recovery devices, such air to air heat exchangers, should be evaluated 
for cost effectiveness against alternative ventilation strategies such as operable window 
usage, exhaust fans, outside air intakes, and source control strategies. BPA has not 
identified additional mitigation strategies and thus the weatherization program may be 
unnecessarily hampered by the DEIS. 

PNUCC 520 SW SIXTH AVENUE, SUITE 505 PORTLAND, OR 97204 15031 223-9343 
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Anthony Morrell 
November 14, 1983 
Page 2 

Additional research, some of which is currently underway, is not referenced in the DEIS. 
With the uncertainties inherent in the document, the additional research commitments 
specified are appropriate. Answers to questions posed in the DEIS should be sought to 
the maximum extent practicable consistent with future budget considerations. 

RH:se: 1 4 IEE 

Si� � �� 
Randall W. Hardy 
Executive Director 

S9 
HATER AND LIGHT COMMISSION 

WmfR Rn � l l b H l �fPRRlmfnl DONALD 0 PORTER, Mayor 
HOMER ROHSE, Chairman 
NORMAN R. SCOTT 

THOMAS GUNNESS 

CHARLES MOORE City of McM innville ,  Oregon 97 1 28 
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P O. Bo)( 638 130 NORTH BAKER STREET PHONE 472·6158 222·1466 

Novembe r 1 4 ,  1 98J 

Anthony R. M o r r e l l  
Bonnevi l l e  P o w e r  Admin i s t ra t i o n  

P .  O .  Box 3 6 2 1 -SJ 
P o r t l and , OR 9 7 208 

Dear Mr. Morre l l :  

Sub j cc l :  E I S  on Expanded Re s i d e n t i a l  
W e a t h e r i za t  i on P rogram 

We f e e l that an npprop r i a t e  m i t i g a t i o n  t o r  the 
p o s s i b l e  h e a l th e t f e c l s  o f  h o u s e  t i g h t e n i ng me a s u r e s  wou l d  
be L o  make a l l  i n f o rma t i o n  o n  t h e  sub j e c t  ava i l a b l e  to a l l  
c U S lome r s . 

The f i l e s  on t h e  he a l l h h a z a r d s  of house t ig h t e n i ng 
s h o u l d  be c o n s t a n t l y  upd a t e d  a n d  made ava i l a b l e  

to t h e  p ub l i c  o r  t h e  s e rv i ng u t i l i t y .  

W e  f e e l  t h a t  t he p r e s e n l  r e s i de n t i a l  c o n s c rv a t  i on 

programs s h o u l d  go f o r w a r d  as s c h e d u l e d  and funded . 

S i n c e r e l y  y o u r s , 

A�O!!� 
Gene ra l Mana g e r  

AHJ :man 

01 Munlclplll 
I. Owne,.hlp �'{. .. 
'�'Io /..i" '., ;p-' 

ALAN H. JONES 
GENERAL MANAGER 

DELORES LAND 

CLERK 
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[! Depantnent of Energy 
LABOR & INDUSTRIES BUILDING, ROOM 102, SALEM, OREGON 97310 PHONE 378-4040 

November 1 4 ,  1 983 

Anthony R. Morrel l ,  Envi ronmenta 1 Manager 
Bonnevi l l e  Power Admi n i strati on 
P . O .  Box 3621 - SJ 
Port 1 and , OR 97208 

Dear Mr . Morrel l :  

BPA has requested comments on i t s  E nv i ronmental Impact S t at ement ( E lS )  t i t l ed 
"The Expanded R es i den t i al Weatheri zat i on Program" , August 1 983, 00E/ElS-0095, 
BPA has been c r i t i c i zed for undertaking the E IS .  However, the Oregon 
Department of Energy (OOOE ) appreciates BPA ' s  forthright att empt to quantify 
the health  impacts of the proposed program. Hi stori cal ly a l l  new endeavors 
have unant i c i pated effects.  BPA ' s  scrut i ny of i t s  program wi l l  help avo i d  
many p i tfal l s . 

OOOE i s  committed to cost-effect i v e  conservation as a means of meeting the 
region ' s  energy needs. However, OOOE bel i eves that i ssues rai sed in  the ElS  
regard i ng t h e  health  impacts and cost-effectiveness of conservation must be  
addressed.  OOOE has the fol l ow i ng comments :  

1 1 .  OOOE questions the cost and sav i ngs estimates i n  the E l S .  If, i n  fact, 
both the costs and heal t h  impacts ident i f i ed in the E I S  are correct they 
wou l d  i nd i cate BPA shoul d  not proceed with the proposed program. Adverse 
health  impacts may be  10 to 1 00 t imes greater t h an other energy resources 
and t h e  costs are twi ce  as h i gh. OOOE b el i eves that BPA shou 1 d rev i ew 
t h i s  conc l us i on by tak i ng the fol l ow i ng actions : 

a. Revi ew the cost of t h e  proposed program and compare that cost to 
other generat i ng resources. Accordi ng to the  cost and savi ngs 
estimates g i ven in the E lS ,  the proposed act i on is not 
cost-effecti v e. BPA projects a tota l program cost of $794 mi l l i on to 
save 75 average megawatts or approx imate1y $10, 500 per average 
k i l owatt . OOOE est imat es other generat i ng resources wou l d  cost from 
$4, 000 to $6, 500 per av erage k i l owat t .  

tJ." 
Anthony Morrel l 
November 1 4, 1 983 
Page 2 

2 

b .  Reconc i l e  the  cost a n d  en ergy sav i ngs estimates i n  t h e  E I S  w i t h  other 
estimates. The R eg i onal Power Counc i l  estimates the cost of a 
pr09ram s i mi l ar to that proposed by BPA to be $3, 500 per average 
k i l owatt.  BPA h as a l so used d i fferent estimates in the past (for 
exampl e, see the Technical  Appendix,  Draft T echn ica l  Ass essment of 
the Potential  for Conservation and End-Use R enewabl e  R esources, Apr i l  
1 981 , p .  A-31 . )  T h e  est imates a r e  a l so n o t  consi stent w i t h  OOOE ' s  
experi ence that t i ghten i ng measures for homes, i nc l ud i ng storm 
windows, can be  cost effective  for d i sp l ac i ng any fuel resource, 
i nc l u d i ng new el ectrical  generat i ng resources. 

c ,  

d ,  

Base t h e  cost effec t i veness d etermi nation o f  a program o n  total costs 
to the region,  not just the costs to BPA. Th i s  is a l so the  pos i t i on 
taken on d eterm i n i ng cost-effecti veness by the  R eg i onal  Counc i l .  BPA 
states the proposed action i s  cost-effecti ve because the  costs to BPA 
are l ess than 35 mi l l s  p er k i l owatt-hour. 

Compare health effects :  BPA estimates that the proposed program 
wou l d  cause n early 1 0  cancers per year in order to save 75  average 
megawatt s.  Various organ izations  ( Ford-Mitre, Argonne Nat ional  
Laboratori es, Nuc l ear Regul atory Commi sSion and U nion of Concerned 
Sc i entists )  have estimated the health  impact s of other resources over 
the fuel cyc l e. Est imates by these organ izat ions i nd icate that the 
proposed program causes greater hea l t h  effects than other resources 
except wind  and hydro. BPA shou l d  pres ent a comparison of the hea l th 
effects of the proposed program to those of oth er resourc es . 

3 I e. Estab l i sh a dec i s i on cri t erion for acceptabl e  l evels  of h eal th 
impacts.  

OOOE ' s  preferred method of d o i ng t h i s  is  to incl ude the h eal th  
effects in  the env i ronmenta l  costs component of  a cost-effecti veness 
c a l c u l ation.  Thi s  is done in the case stud i es b eing done for BPA by 
ECO-Northwest, assessi ng the envi ronmental costs of Boardman and 
Frederi ckson. I n  this method, an exp l i c i t  cost or range of costs for 
heal th effects and mortal i ty is set. Th i s  is add ed to the di rect 
program costs to get the total cost to soc i ety of the program. Th i s  
methodol ogy i s  sugges t ed by the Regional Act ,  when i t  requi res 
envi ronmental costs to be  c a l cu l ated . 

An a l t ernate way to do t h i s  is to set a threshol d  or standard on 
heal th effects above wh ich  effective  m i t i gat i on woul d  be  requi red or 
if  mi tigation is not poss i b l e  t h e  proposed program wou l d  be  mod i f i ed 
to meet t h e  threshold or standard . For exampl e, the US N uc l ear 
Regul atory Comm i s s i on h as adopted the fol l ow i ng pol i c i es :  

"Soc i etal  r i s k s  t o  l i fe and health  from nucl ear power 
p l ant acci d ents shou l d  be as l ow as reasonably 
achi evab l e  and shou l d  be comparab l e  to or l ess than 
the risks  of generat i ng el ectri c i ty by v i a b l e  
compet ing t echnol og i es . "  

.1 
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"The r i sk t o  a n  i nd i v i dual or t o  the popu l ation  i n  the 
area near a nucl ear power p l ant s i t e  of c ancer 
fatal i t i es that mi ght resu lt  from reactor acci d ents 
shou l d  not exceed one-tenth of one percent (0. 1 % )  of 
the sum of cancer fatal i ty r i sk resu l t i ng from a l l  
other cancer s .  II 

In any case BPA shou l d  prov ide  i nformat i on on health  impacts and sui tabl e 
miti gat i on measures whether or not BPA pays directly for the 
conservat i on .  C i t i zens need good i nformat i on for eval uat i ng conservati on 
measures. 

ODOE b el i eves that the abov e i ssues shou l d  be  resol v ed before comp l et i on of 
the E I S  and a dec i s i on by BPA. ODOE is wi l l i ng to ass i st BPA in t h i s  effort. 
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NRDC COMMENTS ON 
THE EXPANDED RESIDENTIAL WEATHERIZATION PROGRAM DEIS 

Th i s  statement cons t i tutes the c omme nts o f  the Natu ral 

Resou rces Defense Counc i l ,  Inc . ( NRDC) on The Expanded 

Residential Weathe r i zation Program, a Draft Envi ronmental Impact 

Statement (DEIS)  released on September 1 4 ,  1 9 8 3  by the Bonneville 

Power Adm i n i s t r a t ion ( BPA) . NRDC i s  a nationa l ,  nonpr o f i t  
-',� 

envi ronmental organ i zation with mo r e  than 4 3 , 0 0 0  membe r s  a nd 

cont r ibuto r s , some 2100 of whom res ide in the Pac i f ic No r thwes t .  

NRDC ' S  involvement i n  Northwest elec t r ical energy issues , wh ich 

began i n  1 9 7 4 ,  has placed pa r t icular emphaS i s  o n  the development 

of conse r vat ion resources as a n  alternative to more costly and 

environmentally des truct ive gene r a t ing fac i l i t ie s .  

I .  Introduct ion and Ove r view 

An envi ronmental impact statement on a weathe r i za t ion 

program has seve ral fea tures that d i st ing u i s h  it f rom analyses o f  

gene r a t ing fac i l i t i e s .  F i r s t ,  a weathe r i zation prog r am 

potent ially can have both pos i tive and neg a t i v e  effec t s  on the 

human e n v i ronmen t ;  it cannot be evaluated on the assumption that 

-no ac t ion - i s  envi ronmentally preferabl e .  Also, the mit igat ion 

measures for the p r imary envl ronmental impac ts addressed in t h i s  

D E I S  do more t h a n  me rely l i m i t  o r  reduce damag e ;  a s  shown below, 

the proposed meas u r e s  w i ll actually produce an envi ronment 

characte r i zed by � � to human health than the status quo . 

U. 

2 

- 2 -

The draf t envi ronmental impact statement does a reasonably 

compe tent job of analy z i ng the r i sks of increased indoor a i r  

po l l u t ion f r om seve ral ma j o r  pollutants , and o f  calculating the 

possible e f fects on human health f r om an u nmitigated 

weathe r i z a t ion prog ram. The indoor air qua l i ty problem i s  

t r eated ser iously , a s  i t  m u s t  be , and t h e  analy s i s  o f  health 

r i s k s  prope r ly incorporates a number of con��fvat i sms (�, the 

use of l inear dose response c u r ves ) . The s t ructure of the 

analy s i s  i s  generally reasonable and objec t i v e .  

But there are m a j o r  f laws i n  t h e  DEIS , wh ich render i t  

inadequate a s  a dec i s ion document f o r  Bonne v i lle . A s  explained 

below , the p roblems are both technical and conceptual. These 

comments point the way toward an improved analy s i s  that w i l l  help 

Bonne v i lle maximize the economic and envi ronmental bene f i t s  o f  a 

reg ion-w ide weathe r i zation prog r am .  

We a rgue f i r s t ,  i n  section I I ,  t h a t  t h e  DEIS makes 

inapprop r i ate use o f  averag i ng in calcu lating the concentra tions 

o f  indoo r air pollutants before weathe r i zat ion and after 

mitigat ion . The DE lS e r r s  in its use of average parameter s ,  

rather than d i s t r i bu t i on func t ions , t o  calculate a i r  pol lut ion 

concen t r a t ions , and the document inco r rectly app l i e s  averag i ng in 

one o f  its key equa tions . As a r e su l t ,  BPA i s  d r iven to over look 

maj o r  net indoo r air qual ity improveme nts associated with 

"mit igated " weathe r i z a tion , compared to a scena r i o  i n  which no 

prog ram expansion occ u r s .  

02 
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Another weakness of the DE IS is i t s a r t i f ic i ally 

constra ined and i n  some r espec ts d i stor ted t r eatment o f  

m i t i g a t ion stra teg ies . T h e  agency focuses excessively on w a y s  to 

incr ease vent i l a t ion r a tes , while ove r looking more e f fec t i ve and 

less costly approaches that would a t tac k indoor a i r  po llution a t  

� �. These i ssues a re explored in sec t ion I I I .  

Equally troubl ing is t h e  documen t ' s  f a i l u r e  t o  address w i t h  

spec i f ic i ty the public health impacts o f  power supply 

alterna t ives to a n  expanded weathe r i z a t ion prog r am .  While SPA 

has c a lcula ted some o f  the d i rect impacts associa t�d with the 

add i t ional power generat ion that would be needed under the -no 

action" a l terna t ive , the DEIS nowhere conve r t s  these 

envi ronmental insults into est imates o f  human mo r t a l i t y  and 

mor b id ity . Moreove r ,  the DEIS g rossly understates both the 

pote n t i a l  energy savings o f  a prope rly designed weath e r i z a t ion 

program and the mag ni tude o f  d isplaced fos s i l  f uel generat ion and 

reside n t i a l  wood-bu r n ing . As explained in sec t ion IV below, 

r emed ial analy s i s  will s how that - - even w i thout m i t ig a t ion - - a 

reg ion-wide wea ther i z ation prog ram is preferable on health 

g r ounds to the power plants i t  will d i splac e .  Sect ion V r a i ses a 

number of add it ional technical po i n t s ,  which s t reng then our 

conv ic t ion that the DEIS unders tates net benef its assoc i a ted w i t h  

reg ion-wide weathe r i za t i o n .  

at 
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Inappropr iate Averaging Tec hn iques 

The DBIS r e l ies heav i ly on theo r e t ical mode l i ng o f  indoor 

a i r  pol lut ion . No emp i r ic a l  measu r ements of indoor a i r  po l lu ta n t  

conce n t r a t ions as a func t ion of � c hanges � hour ( ACH) are 

presented . ·  Instead , changes in concent r a t ions a r e  calculated 

theo r e t ically . The basic equa t i on used in t h i s  exerc i se appea r s  

on page A . 5 o f  the DE IS : 

a ve r ag e  d a i ly conce n t r a t ion = (Mt ll / ( 2 4 IV] 

where M i s  the source emiss ion r a t e ,  t l is the t ime 

d u r a t ion of the sou rce , I is the inf i l t r a t ion rate , and 

V is the house volume . 

The equat ion s uggests that a two-fold reduc t ion in interior a i r  

change r a t e  w i l l  result in a two-fold increase i n  the 

concent r a t ion o f  pollutants w i t h in the hous e .  I t  a l so s hows that 

a v a r i a t ion i n  source st reng t h  of a g i ven pe rcentage w i l l  have 

the same e f fect on pollutant concen trat ion as a v a r i a t ion in 

i n f i l t r a t i on o f  the same percentage .  As demons t r a ted below, t h i s  

equat ion m a y  y ie ld c o r r ec t  results f o r  any pa r t icular p a i n t  in 

t ime , bu t it canno t be used to calculate the d a i ly average as 

def ined and used in the DEIS . 

Resea r c h  on indoor a i r  pol lutants has s hown that the 

var i a t ion between houses of the source strength term ( M )  i s  mo r e  

* Notably , howev e r ,  informa l  d i scussions w i t h  BPA s t a f f  have 
ind icated t h a t  avai lable data on radon conc e n t r a t ion ( f r om 
seve r a l  hundred houses) show no c o r r e l a t ion between ACH and r adon 
concent r a t ions . 
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than three orders of mag n i tude , whereas the va r i ation in 

i n f i l t ra t ion r ate ( I )  i s  typically no more than one order o f  

mag n i tude . The p r o j ected change in inf i l t ration r ates under the 

Bonnev i l le weather i zation program i s  only 2 0 - 4 0 % .  Thu s ,  

var iations i n  source stre ngth w i l l  swamp var ia tions i n  

i n f i l t r a t ion r ate . *  

The exi stence o f  extreme variations i l').,.�ource s t reng t h  

rela t i ve to i n f i l t r ation r a t e  means that t h e r e  will b e  a parallel 

v a r iation i n  the p r e -prog r am air qua l i t y  o f  i nd i vidual Nor thwest 

houses . See , for example , Figure 4 . 1  of the DEIS ( p .  4 - 3 ) , which 

hypothes i z e s  " typical , ·  low, and h ig h  r anges o f  pollutant 

concentration that can be expected by v i rtue o f  va r i at ions 

between house s .  B u t  rather t h a n  cons t i tut ing a spec u lative o r  

i l lustr ative vehicle for d e f i n ing bes t  a n d  wo r s t  cases , t h i s  

f i g u r e  actually represents t h e  real i s tic v a r iat ion i n  a 

d i s t r ibution function desc r i b ing po llutant concentrations in the 

region ' s  home s .  That i s ,  some homes a r e  c u r rently at the upper 

*The extreme v a r i a t ion i n  source s t reng t h ,  c ompa red to the 
relatively minor c hanges i n  a i r  i n f i l t r at i on , may explain why the 
data collected by Bonnev i lle show no c o r r e l l a t ion between a i r  
changes per hou r and radon concentrat ions : the no ise i n  the 
source s t r ength term d rowns out the s ignal i n  the a i r  
i n f i l t r a t ion r a t e  term . O n  t h e  othe r hand , there i s  a n  equally 
plaus ible hypothe s i s  that reduced air changes per hoyr will not 
cause inc rea sed radon concent r a t ions within a house ; the same 
factors that reduce outdoor a i r  inf i l t r a t ion may a lso reduce the 
source s t rength term ( fo r  example, by restr icting the passage of 
r adon and i t s  daughters i nto the b u i ld i ng ) . This means that the 
DEIS may e r r  i n  associ ating lower infiltration with higher radon 
concent r a t ions . 

.. 
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end of the spec trum d e f i ned in the f i g u r e ,  while othe r s  are a t  

t h e  lower end . Th i s  has impo r t ant consequences for prog ram 

design and m i t i g a t ion , which the DEIS ove r look s .  

B y  u s i ng t h e  equation and assumptions noted above , 

Bonnev i l l e  has fa i led to ave rage prope r ly in two d imens ions . 

F i r s t ,  as a l ready i nd i c a ted , a c o r rect analysis must develop 

ave rages cased on d i s t r ibution func t ions fo� the cond i t ions 

before and a f te r  weathe r i za t i on . In contrast , the OEIS looks 

only a t  - typic a l "  house s .  Second , these ave rages must be 

calcu lated over t i me as we ll a s  over house s .  The t ime averag ing 

i s  perfo rmed inco r r ectly i n  the DEIS . 

To see t h i s ,  note that the equation properly desc r ibes the 

conce ntration d u r ing any hou r ,  rather than the average d a i ly 

concentration.  I f  the a i r  i n f i l t r a tion rate ( I )  i s  permit ted to 

vary ove r the hou r s  o f  the day , as i t  inevi tably will i f  

i n f i l t rati on i s  the only sou rce o f  vent i la t i on i n  the house , the 

daily average concent r a t ion will be the average o f  2 4  individual 

hou r ly concen t r a t ions . But the average of 24 " 1 / I ' s · is not 

equa l to to l over the average o f  2 4  " I ' s "  ( t he DEIS assumption) , 

and the d i f fe rence has prof ound implicat ions f o r  indoor a i r  

qua l i ty :  i t  means that relat ively leak y  houses which pe r iodically 

expe r ience low i n f i l t r a t ion r a tes may have h ig h  instantaneous a nd 

ave rage values of po llutant concentrat ions . As an i l lustration , 

consider a house which spends half of t he yea r at an i n f l l t r a t ion 

rate o f  . 1  a i r  changes pe r hou r ,  and the other half of the year 

62 
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at a r ate of . 9  a i r  changes per hou r .  The ave r age i n f i l t r a t i on 

r a te is . 5  a i r  changes per hou r ;  thu s ,  norma l i z i ng Mt l/V in the 

equ a t ion to 1 ,  one would calculate -- using the DEIS method 

that the average pollutant concent r a t ion is 2 (or 1 ) . Howeve r ,  
. 5  

the actual conce n t r a t ion would b e  a n  average o f  1 ( o r  1 . 1 1 )  and ----- .9 
1 ( o r  1 0 ) . The ave rage of these two values is 5 . 5 ,  which is 170% .T - L  

large r than the r e su lt i nc o r r ec tly calculated f rom the DEIS 

formu la . 

Th i s  example i ll us t r ates the general obse rvat ion that when 

i ndoo r ven t i la t ion va r ie s ,  as it does in non-weat h e r i zed houses, 

the DEIS f o rmula unde r -predicts indoor po l l utant concent r a t ions 

i n  the base case . I f  the house is me rely t ig h tened , and the same 

va r ia b i l l t y  in i nf i l t r ation r a te pe r s i s t s ,  the DEIS ' s  conc lus ions 

are not a f fected by this e r ro r .  Bu t i n  the m i t igate-by-ac tion 

scena r i os that Bonneville proposes, the imprope rly ave raged 

f o rmu la obscu r e s  an impo r tant environmental benef i t  o f  a i r -to-a i r  

heat exchanger s .  Heat exchang ers w i l l  ensure that a i r  

i n f i l trat ion rates neve r d r op below a predic table minimum leve l .  

Th u s ,  maximum i ndoor pol l u t ion conc�n t r a t ions i n  t h e  worst hour 

are reduced f rom levels observed i n  the base case . S tated 

d i f ferently , s i z ing the heat exchang e r  to maintain measured 

pre-weathe r i za t ion levels o f  a i r  exchange w i l l  ensure net 

improvements in post -weathe r i za t ion a i r  qua l i ty .  Ave rage 

i n f i l trat ion ( I )  will rema i n  the same , but average po l lutant 

" 
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conc entrat ions , which vary as 1/1 , w i l l  be reduced . Even w i t h  

t h e  l inear dose - r e sponse c u rve used i n  t h e  DE IS analy s 1 s ,  a 

prope r calculation w i l l  s�ow that the m i t igat ion-by-act ion 

a lterna t ives S ig n i f icantly reduce the number o f  deaths and 

d i seases c a used by indoor a i r  pol l u t io n . * 

This e r r o r  in ave raging over time is only part of the 

problem . It is also impo r tant to note the e�tec ts of the 

var i a t ion between houses . In a base case wi thout a Bonneville 

weathe r i z a t ion program, a number o f  houses in the reg ion are 

l i kely to expe r i ence ser iously unsafe i ndoor air qual ity . 

W i t hout a weathe r i za t ion program, i t  is unli kely that a i r  qual i ty 

will be improved or even mon i tored in t hese houses ; actual l y ,  

cond i t ions will often worsen a s  residents do some weathe r i z a t ion 

on t he i r  own w i thout any mitigation mea sures . In cont rast , a 

mit i g a t ion st rategy that matches heat exchang e r s  to a i r  qua l i ty 

needs can ident i f y  unsafe houses and p rovide s u f f ic ient 

ven t i l a t ion ( o r  othe r m i t igat ion) after weathe r i z a t ion to ensure 

safe occupancy cond i tions . Ag a i n ,  net publ ic health improvements 

w i l l  resu l t .  

I n  summa r y ,  these combined f a i l u r e s  t o  consider 

d i s t r i bu t ions o f  indoo r a i r  quality - - both over time and among 

houses - - i nvalidate the DEIS ' s  claim that a weathe r i z a t ion 

prog ram, even w i t h  mitigat ion , will wo r sen ave rage indoor qua lity 

* T h i s  ef fect i s  even more pronounced if there i s  a t h r eshold in 
the dose - r esponse c u r v e .  
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in the r eg i o n .  Proper accou n t ing for these two e f fec t s  y i e lds 

the conc l u s lon that a mi tigat ion-by-action s t r a tegy will reduce 

c u r rent exposures to indoor a i r  pollutants . 

7 I I I I .  M i t igation S t rategies : Go ing A f te r  the Sou rce 

The conclu sions of the preceding sec tion become even mor e  

r o b u s t  w h e n  o n e  cons ide r s  t h e  add i t ional options avai lable to 

Bonneville for improving indoor air qual i t y .  The agency 

appa rently has not g r asped that m i t igation measures a imed a t  

sou rce s t reng t h  a r e  inherently more e f fec tive than those 

address ing only i n f i l t r a t i on r a tes . According l y ,  the options 

that dom i nate the EIS are vent ilat ion-enhancing heat exchangers 

and catego r ic a l  exc lus ion o f  certain hous ing types from the 

program . ·  No a t tempt is made to s t udy m i t igat ion mea sures not 

d i r ec tly r ela ted to i n f i l t r a t ion r a tes . Fo r example , venting 

combustion appliances will be much more ef fec tive as a means of 

red ucing indoor pollutant concentrations than ven t i l a t i ng the 

whole house . Removing sources o f  formaldehyde ( fo r  example , by 

working toward enactment of s tate o r  federal standards l iml ting 

instal l a t ion of produc t s  that c reate excessive em issions)  would 

also be much more e f fec t i ve a t  cont rolling t h i s  pollutant than 

heat exchange r s .  Fo r radon , it is l i kely that m i t ig a tion 

*The exc l u s ionary policy i s  c learly inappropr i a te ; a s  shown in 
sec t ion I I ,  occupants o f  "problem houses " will reap net hea l th 
gains under "mitigation-by-ac t i o n "  pol icies , even as Bonnevi lle 
inc reases its captu r e  of cost-ef fec t i ve cons e r vation resource s .  

at 

- 10 -

s t r a teg i e s  des igned to reduce the int roduc t ion of radon into the 

house would wor k better than ventila tion. For pollutants 

produced by wood stoves , sealed combustion systems with tight 

f lues can v i r t ually e l iminate emissions to the room a r e a .  Not 

all of these and r e l a ted options are or need be exc l u s i vely 

Bonnevi l le ' s  r espons i b i l i t y ,  but " [ t J he mere fact tha t an 

a l t e r n a t ive r equ i re s  leg islat ive implementa��?n does not 

au toma t ically estab l i s h  i t  as beyond the doma i n  o f  what i s  

requi red f o r  d i scuss ion , pa r t icularly s i nce NEPA w a s  i n tended t o  

prov ide a basis f o r  cons iderat ion a n d  c hoice by t he 

dec i s ionma k e r s  in the legislat ive as wel l  as the execut ive 

branc h . " NRDC v. Mor ton , 4 5 8  F . 2d 8 2 7  ( D . C .  Ci r .  1 9 7 2 ) . 

8 1  IV. E s t imat ing the Envi ronmental Impacts o f  the No-Ac t ion 
Alternat ive 

A .  Hea l t h  Impacts o f  Coal -Fi r ed Gene r a t ion 

The Nor thwest Power Planning Counc i l  has concluded that the 

r eg ion ' s  "marg inal r esou rce " - - the most expensive supply source 

pote ntia lly i n  prospect over the next two decades - _  i s  a 

c oa l - f i red power plan t .  Coal ' s  con t r ibu t ion w i l l  have t o  

increase i f  demand g r owth conti nues and weathe r i za t ion i s  c u t  

bac k .  

I n  evaluat ing the enVi ronmental consequences o f  

weathe r i za t i o n ,  Bonneville has used reductions i n  a i r  

i n f i l t r a t ion to pred ict pollu tant concen t r a t ions and r esult ing 

effects on mo r t a l i t y  and mo r b i d i ty . Fo r cons iste ncy ,  the DEIS 
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must follow a s im i l a r  causal chain in evaluat ing the impac ts o f  

coa l - f i red power plants t h a t  would be needed i n  t h e  absence of a 

weathe r i z a t i o n  prog ram. But the DEIS f a i l s  even to c a r ry the 

analy s i s  f rom powe r plant emissions to pol l u t ion concent r a t ions 

in the a tmosphe re , much less to relating these concentrat ions to 

e s t imates o f  mor tal ity or mor b i d i ty . We show in this sec tion 

that had the a u tho r s  done s o ,  the DEIS would, �how mor e  lives 

saved through reduc t i on o f  power plant emiss ions than would be 

lost t h r ough even nonmitigated weathe r izat ion . 

The DEIS est imates total weathe r i zation sav ing s at 7 4 . 4 

ave rage megawa t t s .  For reasons d i scus sed below , t h i s  calcula t ion 

und e r e s t imates achievable saving s  by a factor o f  about n ine . But 

even it it were c o r r ec t ,  the coal alternative i s  a net 

envi ronmental loser . 

The f ig u r e  o t  7 4 . 4  average megawa tts is equ ivalent to some 

6 5 0  m i l l ion k i lowa t t -hours pe r year . As c a lc u lated in Appendix 2 

to NkDC ' s  Moael Plan , *  the quan t i t iable envi ronmental costs of 

equ i va lent produc t i on by a new coa l - t i red plant would be 

approximately $ 1 3  m i l l ion per yea r ,  almost all of which 

represents future deaths attr ibutable to the mining , 

* R .  Cavanag h ,  M. Gardne r ,  and D .  Gold stein , Model Elec t r ic Power and 
Con serva t ion Plan tor the Pac i f ic No r thwest ( No r thwest Conse r va t i on 
Ac t Coa l i t ion,  1 9 8 2 ) . See a l so Letter from Ralph Cavanag h ,  N�DC, to 
Shepa rd C. Buchana n ,  BPA, Re D r a t t  Assessments ot Envi ronmental 
Cos t s ,  Octobe r 26, 1 9 8 3  (copy attached) ( r eviewing d e f ic i enc ies in 
BPA-commissioned s tudy o f  deaths a t t r i bu table to cons t r uc t i on and 
ope r a t i on o f  new c oa l - f i red plants . )  
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t r anspor tation , and comb u s t ion of coa l .  A t  the $ l  m i l l ion per 

s t a t i s t ic a l  death valuation used i n  t he Model Pl a n ,  this means 

that approximately 13 deaths pe r year would be caused by the 

add i t ional power r equ i red to subs t i t u te for the BPA 

weathe r i z a t ion prog r am .  I n  contr a s t ,  the DEIS predicts an 

addi t i onal 9 . 2 5 annual deaths f r om a nonm i t igated weathe r i zd t ion 

program. Thu s ,  the program i s  environmenta�ly bene f ic i a l  even 

w i thout m i t ig a t i on ; this d i spa r i ty in impac ts becomes 

overwhelming when the e f fects of mitigation are prope r ly 

analy zed , as expl a i ned above in Section I I .  

B .  Magn i t ude ot Sav ing s from an Expanded Reside n t i a l  Weathe r i z ation 
Program 

In at least four major respec ts , Bonnev i l le has unde r s t a ted 

the r e l i able energy savings attr ibutable to a reg ion-wide 

weathe r i z a t ion prog r am .  F i r s t ,  the est imate o f  7 4 . 4  aver age 

megawatts excludes savings f r om mea sures which are intended only 

partially to r educe i n f i l t r a t io n ,  and which have addi tional 

energy saving s  assoc iated with the i r  installation ( such as storm 

windows ) . Second , i t  ignores the e f fec t o f  mea sures that do not 

s ign i t icantly r educe air changes pe r hour but a r e  c u r rently 

excluded t r om the BPA we athe r izat ion prog r am ( s uch as wall 

insul a t ion ) . Thi rd , it excludes the energy savings avai lable 

f r om " house doctor i ng , "  a soph is tica ted method for reduc i ng 

i n t i l t r a t i o n  in houses that is exceptionally cost-ef fective when 

m i t i gat ion mea s u r e s  would a l ready be requ I red w i t hout i t .  
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F i nally , the technical method for calculat ing energy savings 1 S  

incor rec t .  These points a r e  d i sc u ssed sepa ra tely below; we 

emphasize here that a mo re accurate savings est imate will greatly 

improve the p r o j ec ted cost-e f f ec t iveness o f  m i tigation measure s ,  

b y  expanding the base o f  elec t r ic i t y  savings over which 

m i t i g a t ion costs c an be spread . 

As a prel iminary matte r ,  we not e a p u � z l i ng internal 

incons istenc y . The DE IS total of 7 4 . 4  aver age megawatts averages 

to 685 k i lowa t t -hou rs per yea r  per el i g i ble household . A 

calculat ion on page 3 . 2 0 ,  represent ing the reg ional poten t i a l  f o r  

energy saving s  thro ugh l e a k  plugg i ng ( i nc lud ing res iaences 

already e l ig ible) shows a po tential for 123 aver age megawa t t s ,  o r  

1 1 3 2  k i lowatt -hou r s  per household ac tually weathe r i zed . Ye t the 

predict ions o f  savings due to i n f i lt rat ion reduct ion on page K . 7  

typically exceed 1 5 0 0  kWh/year . Thus ,  Bonnevi lle may be 

unde r -cou nting the energy savings a t t r ibutable to i n f i l t r a t ion 

reduc t i o n ,  even before it enters the prog ression o f  e r ro r s  

desc r i bed be low. 

In any even t ,  i t  i s  clear that t he SPA savings estimate 

makes no allowance for the e f fec t o f  storm w i ndows i n  reduc ing 

conduc t ion heat losses t hrough a build i ng . Aaaing double-pane 

windows (compared to s i ngle) to a house saves approximately 2 5 0 0  

kWh/y r ,  accord ing to the Counc i l ' s  Nor thwe s t  Con servat ion and 

Elec t r ic Powe r Plan ( Append i x  K, pp . K-3 to K - 4 ) . Th i s  is 

g r eatly i n  excess of the savings pred ic ted f r om i n f i l t ration 

I, 
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reduc tion , but i t  is an inextr icable pa r t  of the net bene f i t s  

that w i l l  emerge i f  m i t ig a t ion f o r  indoor a i r  qua l ity problems 

permits a Bonnev i l l e  program to go forward . Counting the f u l l  

� o f  s torm windows ( w h i c h  a r e  used to der ive t h e  7 9 4  m il l ion 

dollar cost es timate that appe a r s  at pag e xiv of the D E I S )  is 

u n f a i r  and incons i s tent unless the full savings f r om s torm 

windows (in add i t ion t o  inf iltration r educ t �on) are considered . 

Th i s  d i s to r t i on takes on major propo r t i ons , because s torm w indows 

account for the l i o n ' s  share of program costs in the DE IS . 

Also , Bonnev i l l e  is c u r rently exclud i ng wall insulat ion 

f rom its weathe r i z a t ion prog ram on indoor a i r  qual i ty g r ou nd s .  

NRDC h a s  always f e l t  that t h i s  w a s  inapprop r i a t e ,  because ( a s  the 

DE IS concedes) the data link ing wall insulat ion w i t h  reduced 

i n f i l t r a t ion are extemely wea k ; neve r theless ,  i f  the prog r am goes 

ahead , this mea s u r e  (which o f fe r s  mainly reduc t ions i n  conduc t ion 

losses) can no longer be omitted. The savings f r om adding wall 

insulat ion to the BPA program are est imated at 1 2 7  aver age 

megawa t t s ,  a f i g u r e  that su rpasses the � savings a t t r ibuted 

i n  the DEIS to i n f i l t r a t ion reduc t i o n .  These savings a r e  part o f  

t h e  envir onmental ben e f i t s  o f  a m i t igat ion -by -ac t i on a lterna t i ve . 

By the same token , the DEIS e r r s  in om i t t ing the potent i a l  

contr ibution o f  house doctor ing ,  which i s  n o t  c u r r ently a p a r t  o f  

the Bonne ville weathe r i z a t ion prog r am .  As sum i ng mitigation-by

action ,  this exc lus ion can and should cease . The r es t  o f  the E I S  

assume s t h a t  a i r  changes pe r hour w i l l  b e  1/2 or larger for a 
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typ ical house following the weather ization prog ram . If t h i s  i s  

t h e  case , house doctor ing provides a c lear and unchallengable 

pote ntial for add i t i onal conservat ion . If heat exchange r s  are 

already part o f  the m i t i g a t ion-by-act ion prog ram, the add i tional 

costs of house doc t o r ing are minimal compared to the large 

savings it would produce . The DEIS itself ack nowledges a 

potential con t r i b u t ion f r om t h i s  source of 1�� average megawatts 

( p .  2 - 5 5 ) . 

Final l y ,  the DEIS c a lcu lates savings in Appendix K u s i ng an 

ove r -s impl i f i ed deg ree day approac h ,  i n  contrast to the compute r 

based s imula t i on modeling used b y  t h e  Reg ional Counc i l  and £y 
Bonneville for purposes o f  prepa r ing i t s  reg ional demand 

forecasts . The s impl i f i ed method "pcedicts a lmos t  4 0 %  lower 

savings t han the ( Counc i l ' s ]  plan , " *  and i t s  abandonment is long 

overdue . 

Correc t 1 ng all the DEIS ' s  e r r ors and omi s s ions would 

produce a revi sed est imate o f  approximately 650 average megawa tts 

in region -wide wea th�r i za t i on savings - - a n i ne- fold increase 

ove r the DEIS f igure . Est imates of bene f i t s  a t t r i bu table to 

avo ided coal g e nerat ion must be r ev ised upward to compensa t e �  In 

add i t ion , as noted at the outse t ,  the cost-effect iveness of 

m i t i g a t ion mea sures will improve d ramat icall y .  

*See , �, Commen t s  o f  the Natural Resources Defense Counc i l ,  
Inc . o n  the Nor thwe s t  Power Planning Counc i l ' s  D r a f t  Reg ional 
Con servat ion and E l e c t r i c  Power Plan , p. 71 (March 1 8 ,  1 9 8 3 ) . 
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I V. 9 A .  

Other Technical Issues 

Cost o f  M i t i g a t i on Measures 

The DEIS ove r s tates the cost o f  mitigat ion s ign i f icantly i n  

its undocumented c o s t  p r o j ect ions for h e a t  exchanger s .  I t  

assumes a $ 6 5 0  1nstal led cost per u n i t , with a " low c a s e "  cost o f  

$ 6 0 0  and a " h ig h  case " o f  $ 7 0 0 .  Our data indicate that ac tual 

average and low costs a r e  s ig n i f icantly les&� High case costs , 

applicable to a house w i t h  unusually large ven t i lat ion 

requ i r emen t s ,  could exceed $ 7 0 0 .  

A compilat ion of hea t exchang e r s  o n  the ma r ket i n  late 

1 9 81/early 1982 showed that s i x  d i f fe r ent models we r e  availa ble 

at a reta i l  p r ic e  of $ 4 0 0  or less . "  These models are typically 

the low-capac ity units that are appropr iate for retr of i t  

applic a t i on s .  I n  f ac t ,  the lowest-capac ity , lowest-cost u n i t  o n  

t h e  l i s t  ( $ 1 2 0 )  suppl ies enoug h a i r  t o  compe nsate a . 1 4 -ACH 

inf i l t r a t ion r educ tion in a 1 2 0 0  f t 2 home -- an 1 8 %  r educt ion 

from the typical a i r  exchange rate of 0 . 8  ACH used in the DEIS 

(Table A . 2 ) . Instal lation o f  any of t hese u n i t s  is s impl e ,  and 

should not take mo re than an hou r .  Thus , a realistic r ange of 

costs would be f r om $ 2 0 0  to $ 4 5 0 ,  or less i f  who lesale pr ices a r e  

lower t h a n  reta i l ,  or i f  B P A  can secure volume d i scounts . The 

· S ource : W � A .  Shurchi f f ,  nA1r to Air Heat Exchangers for House s , " 
Solar Age (March 1 9 8 2 ) . S i nce this a r t icle was publ ished , heat 
exchangers became mandatory for new houses w i t h c e r t ain fuel 
sources or in certa1n c l i mate zones i n  Cal i f o r n i a ,  so a wider 
selection i s  l i kely to be ava i l able today . 
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DElS ' s  $ 6 5 0  mean cost estimate is probably too h ig h  by a factor 

of two . 

1 0 I B .  The DElS Ig nores the Bene f i t s  o f  Reduc ing Wood Heat Use 

Append i x  C to the DEIS descr i bes cur rent outdoor a i r  

pollut ion leve ls i n  t h e  Northwe s t .  Many r eg ions a re 

charac te r i zed by h ig h  concen t r a tions of outdqp r po llutants caused 

by woodbu r n i ng .  A BPA weath e r i zation prog ram w i l l  reduce wood 

combus t ion as wel l  as elec t r i c i t y  consump t ion . Wh ile prec i se 

quant i f icat ion is d i f f icult , it is clear that expanded BPA 

weathe r i za t ion c an mak e  i n roads on mor ta l i ty and mor b idity by 

reducing outdoor a i r  pollutlon . But t h i s  prospect is completely 

ignored i n  the DE I S .  The f i nal statement should include 

e s t imates o f  reduc t ions in outdoor air pollu tion emissions and 

the resultant reductions i n  conce nt rat ions and in mo r t a l i t y .  

1 1  I C .  The Est imated Costs of Infiltration Reduction Are Too High 

The DEIS c i te s  a cost est imate of $ 7 9 4  mill ion for the 

expanded weathe r i z a t ion prog ram. Th is appea r s  c le a r l y  excessive 

by r e f e rence both to a l te rna t i ve cost est imates and to the 

proj ected leve l of saving s .  

The proposed prog r am targets 9 51 , 0 0 0  household s ,  not a l l  o f  

which w i l l  respond . Y e t  even assuming 1 0 0 %  p a r t ic ipation , $ 7 9 4  

m i l l ion i s  equ ivalent to $ 8 3 5  p e r  house . In contras t ,  the 

Reg ional Cou nc i l  e s t imates that leak -plugg ing costs an ave rage o f  

.. 
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about $ 3 0 0  per hou s e ,  while storm windows cost less than $ 1 0 0 0 .  

( Reg ional Plan Appendix K ,  p p .  K l - 3 . )  S i nce less than one - t h i rd 

of the reg ion ' s  elec t r ically -heated houses a r e  e l ig ible for storm 

w i ndows , *  it i s  hard to see why BPA ' s  costs are so h ig h .  

1 2 I D .  The DE IS Igno r e s  Asbestos Ha zards 

Unlike the " Issue Aler t "  released with �he DEIS by 

Bonnev i l l e ,  which at least mentions the problem of asbestos 

pol lution , the DEIS i tsel f i s  s i lent on the subjec t .  But t h i s  is 

an area where a wea the r i z a t ion program o f f e r s  Bonneville the 

oppor tunity to remedy a pre-ex i s t i ng health problem. 

An undocumented numbe r o f  heating systems i n  the No r thwe s t  

u sed asbestos i nsulat ion i n  the i r  furnaces or hea t i ng ducts . An 

expanded weathe r i z a t ion program offe r s BPA opportunities to 

reduce o r  e l iminate the h a z a rd as a cos t -effective part o f  i ts 

prog ram, as fol lows : 

o If ducts are insulated with a sbestos , the prog r am c an 

remove the ma te r ia l  and replace i t  w i t h  more e f fective 

( a nd safe)  insulation ; alte r n a t i vely , the asbestos Can 

be covered by new insulation, p r otec t i ng it aga ins t 

c h ipping . 

·See R .  Cavana g h ,  M. Ga rdne r ,  and D .  Gold s te i n ,  Model Elec t r ic 
Power and Conse r va t ion Plan for the Pac i f ic No r t hwest ( 1 9 8 2 ) , 
Appendlx 6 ,  pp. 1 5 - 1 7  & 32 and Appendix 9 ,  p .  1 3 .  The Model Plan 
results are based on the same survey ( E l r ic k  and Lavidg e )  used in 
the DEIS . Th i s  s u r vey shows that less than 30% of the w i ndows i n  
t h e  r eg ion ' s e lectr ically heated houses are s i ng le -glazed .  

.2 
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o If fur naces use asbestos insulation , they can be replaced 

w i th h ig h -e f f ic iency heat pumps . 

1 3 1 E .  Linear v s .  Threshold Dose-Response Func t i ons 

The DElS takes a n  i nconsistent pos i t ion with respect to t he 

exis tence of th resholds for health e f fec ts of i ndoor a i r  

po llution.  Wh i le the calcu lat ions of incre��Cd c ance r  r i s k  a r e  

based on a l inear hypothe s i s  (which asser ts t h a t  all incremental 

exposu r e ,  no mat t e r  how t r i v i a l ,  produces propo r t ionate inc reases 

i n  cance r r i s k ) , the a i r  quality g u idel ines proposed for m i t igat ion 

p u r poses a s sume that there are thre shold levels of pol l u t ion below 

which no harm will occ u r . Th i s  incons istency means that the r i s k  

o f  mor tality i s  a potentia lly Impo r tant factor i n  deCId ing whe ther 

or not to do weathe r i z a t i o n ,  but i s  not as impo r tant when dec iding 

how muc h m i t igati on investment to provide . 

As a practical matte r ,  cor rect ing t h i s  inconsistency would 

enta i l  t he u se of a d i fferent mitigation s t r a tegy than those 

pr oposed in the DEIS . Th i s  s t rategy contemplates the unive r s al 

i nstallation of mechanical vent i lation ( suc h as a i r -to-air heat 

exchange r s ) , with the s i z e  of the unit to be determined by the 

extent of i n f i lt r a t i o n  reduc tion a nd the level o f  c r i t e r Ion 

po l lutants measured in the house . This could be implemented as 

follows : 

Fo r a house w i t hout mea s u r able pollution p r oblems, a heat 

exchanger would be s i zed to exac tly compensate the reduc t i o n  in a I r  

81 
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changes per hou r caused by the weathe r i z a t i on . · I f  pollutant 

conce n t r a t i ons were h i g h ,  heat exchanger s i ze would be adj usted 

upward to mee t some t a r g e t  level of concen t r a t io n  o f  the 

poll u tant ; a l terna t l ve l y ,  source-or iented pollut ion control 

tec hniques would be used . Th i s  s t r a tegy reduces t ime -average 

pollutant concen t r a t ions i n  all house s ,  while a lso add r e s s ing the 

"problem" house s .  

Conclus ion 

The maj o r  def ic iencies we have noted i n  the DElS c an be 

cor rected within the analytic f r amewo r k  of the docume n t .  These 

comments a r e  i n tended to provide con s t r u c t i ve g u idance to BPA in 

revis ing the DE IS and designing a n  expanded res idential 

weathe r i za t ion program. With the suggested revis ions , the f inal 

E I S  will demonstr ate that a weathe r i z a t ion prog r am c a n  improve 

the quality of a i r  both indoors and o u t ,  wh i le saving substantia� 

amounts o f  elec t r ic i ty i n  a cost-e f fec tive manne r . 

* I f  house doc t o r i ng is added to the program, as NRDC r ecommend s ,  
ac tual ACH reductions would b e  measured f o r  each house . 
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Office of Power and Resources Management 
Bonneville Power Administration 
Portland OR 9 7 2 0 8  

RE :  Draft Assessments of Environmental Costs 

Dear Mr . Buchanan : 

,\'�lJJ for.l: Olfi((! 
I : U  F. A S T  1 2 S D  S T R E E T  

H E '" Y O R K ,  N . Y. 1 0 1 6 8  

2 1 2  949-0049 

This letter responds to your request for NRDC ' s  comments on draft 

reports by BCO Northwest assessing environmental costs o f  coal and 

combustion turbine electrical generation facili ties . 

As I trust you real i z e ,  NRDC authored -- and submitted to Bonneville 

nearly two years ago -- a major effort to quantify gene ric environ

mental costs associated with five major electricity resource cate

gories . Coal-fired plants were included; combu stion turbines were 

not explicitly mOdeled, al though many o f  the NRDC propo sal s were 

generalizable across technologies . To my astoni shmen t ,  I discern 

no evidence in the ECO Northwes t  asse ssments that the authors so 
much as g l anced at NRDC l s  work . More than i n j ured pride moves me 

to protest, al though the omission would speak volumes about BPA ' s  

receptiveness to publ ic comment on technical issues unless _ _  as 

I hope -- you are moved to institute prompt remedial action (and I 

don ' t  just mean l isting in the bibliography : ) . What is most frus

trating is that 1 1 m  convinced the ECO Northwest analysis would have 

benefitted greatly from a process that built on Our work , el iminating 

the necessity for me to raise a number o f  fundamental objections 

at this stage of the process . The most important of these are 

"'c R('ndC'(j r3pcr 

.Y('w ErI!!/fI Il(i O(Jic c: I i  nOF OR.In: · :\ATICK, :'\'''. 0 1  iGn . iii i G55-!?GjU 
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October 2 6 , 1 9 8 3  
Page Two 

summar i zed below , but I commend to you all a careful review o f  the 

NRDC report i ts e l f  (Appendix 2 :  Environmental Co sts , Model Electric 

Power and Conservation Plan for the Pac i fic Northwest ( November 1 9 8 2 )  

( ci ted below a s  Envi ronmental Costs ; submitted i n  draft form to BPA 

on November 1 0 , 1 9 8 1 ) . 

• 

Value of Human Life : For our comprehens ive trea tment ,  see Environmental 

� at 9 - 1 0 , 1 4 -2 5 . ECO Northwes t  accords
'-

'th i s  crucial i ssue 

a l l  o f  two paragraphs ( Boardman , I I I -14 ) . The draft ' s  remarkably 

sel ective survey of the relevant l i terature suggests that the highest 

responsible "value o f  l i fe " e stimate i s  $ 7 5 0 , 0 0 0  (apparently 1 9 8 0  

dol l ar s ,  a l though the authors decline t o  specify) . As w e  demonstrate 

at length in Envi ronmental Cos t s ,  the upper end o f  a reasonable 

range is a t  least four times greater ( s ee , �, pp . 2 0 -2 5 ) . 

Discounting Human Deaths : ECD NorthWest uses a three percent real 

discount rate to ass ign a present value to future human deaths . 

Thi s  is bad economics and worse ethics . See Envi ronmental Costs , 

p .  9 :  

[ D ] iscounting [human deaths] leads to a 
mani festly unjust transfer of l i fe 
threatening hazards f rom our generation 
to future generations . . .  "Safety and 
l ives cannot be banked at interest as money 
can and . . .  discounting risks is neither 
morally nor theoretica l l y  soun d .  11 [Quoting 
A. B .  Lovins , IICost-Risk-Bene f i t  Assessment, 1 1  

45 George Washington University Law Review 
9 U ,  9 1 8 ] 

Does Bonneville really dispute thi s ?  If so , the region 1 s  citi z ens 

(not to mention their progeny) are entitled to some explanation . 

Shepard C .  Buch�nan 
October 2 6 ,  1 9 8 3  
Page Three 

Global Analysis o f  Carbon Dioxide : This section ( Boardman I I I - 15 

to I I I - 1 6 )  accords two gravely f l awed paragraphs to a global threat 
that we addressed at length- (Environmental Costs , pp . 4 0 -4 3 ) . The 
disparity in conclusions i s  staggering ; NRDC found an upper bound 
o f  1 2 3 . 6  mi lls per kWh, whereas ECO Northwe st derives an es timate 
e ssentially equal to zero . The primary reason for the disparity 

i s  that ECO/Northwest has al together ignored - �uman deaths attributable 

to global famines arising from the catastrophic c l imate changes 

modeled in the Schneider and Chen study cited at page I I I - 1 S ; 

Schneider and Chen themselves address only property damage . If you 

( 1 )  correct this omi ssion; (2) a s s i gn appropriate human l i fe val ue s ;  

and ( 3 )  re frain from discounting them into insign i ficance , carbon 

dioxide loadings will take on the major importance they in fact 

deserve . See Envi ronmental Costs , pp. 4 2 -4 3 .  

Other Comments : The "boomtown e f fects " analysis loses sight of the 
elemental fact that we are address ing environmental costs and 
benefits here . "Boomtown e f fec ts" end up as net bene f its on the 
strength o f  reduced per capita tax payments by residents in the 
host county . We awa it with eagerness some indication o f  the rele
vance of these reduced tax payments to environmental co sts and 
bene f i t s .  We would a l so welcome some source , even at the anecdotal 
leve l ,  for the propo sition that $ 5 0 0 0  i s  adequate compensation for 
the disruptions visi ted by plant construction on a pre- llboomtown "  
residen t .  For that purpo s e ,  w e  suggest that you contact a member 

o f  the sta f f  o f  the Northern Pla ins Resource Counc i l ,  an organization 

which -- unlike the authors o f  the draft -- has extensive experience 

with the social impacts o f  power plant construction in rural area s .  

These observations b y  no means exhaust our areas o f  difference with 

the a uthors ; we continue to fee l ,  for example , that a social 
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d i scount rate of 3 %  is too high by a facto r  of at least thre e ,  
f o r  the reasons expl ained in Appendix 1 to the Model Plan ( th i s  
i s  o n l y  relevant in the context o f  prope r ty damages s ince , as 
explained above , human deaths should not be d i scounted ) . *  What I 
hope we will ge t in the f inal report is a serious treatment of the 
i s sues raised in our earlier work , and the corrections that _ _  for 
the reasons explained above -- are urgently needed . ECO Northwe s t ' s  
analysis amounts to an i n v i tation to wri te environmental co sts out 
o f  Northwe s t  power planni n g ;  the entire region will be the loser 
i f  that invitation is accepted . 

Tha�k you for the opportuni ty to comme n t .  We look forward to 
receiving the f i na l  reports . 

Yours sincerely ,  

(f?4���oL 
Ralph Cavanagh 
Director 
Northwest Energy Pro j e c t  

*We a r e  puz zled by ECO Northwes t ' s  suggestion th a t  i ts conc l usions 
are " insens i t i ve to the choice of a d i scount rate" ( p .  IV-I ) . Looking 
only to property damages associated wi th carbon dioxide loadings , 
a 3% real discount rate converts $5 . 1  trillion in 2 100 to $ 1 3 9  b i l l ion 
today ( p .  111-5 ) . A 1% rate y i elds a present value of $ 1 . 55 tri l l ion . 
See Environmental Cos t s ,  p .  4 1 .  � fu ture cost or bene f i t  occurring 
as an "annual flow " sho uld Similarly be sen s i t ive to discount rate 
assumpti on s .  How does ECO Northwest j u s t i fy i t s  assertion ( p .  IV-I)  
that d i scount rates are only relevant i n  the context o f  "one-time
only costs " ?  

u 
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Bonneville Power Adlllinistration 
Expanded Weatherization Program C omments 

Marcia Rund Ie 
l H O  Mountain View Drive 
Missoula, Montana 59802 
November 8, 1983 

Of the three action al ternatives described, the "proposed actionn is the 
best. However, elit�ibility needs to be increased by providing mitigation W!tbOds 
and by usin� House Doctorin� and wall insulation. Air-to-air exhangers should 
be part of the plan. 

I have three basic concerns with the "raft, 

1 . )  that the eli�ibility requirements of holies are so strict that very few 
homes in Western Montana would qullifYJ 

2. ) that eligibility strictness .. y be the result of underestimating the amount 
of air excaange8 in the existin� housing stock, and, therefore, overesti .. ting 
the effects of indoor air pollutants, 

3. ) that existing techniques for .. a suring air exohanges or modifying their 
effects have not been prograamed into the Draft adequately. 

I agree that indoor air quality i8 an important consideration, but vigor
ous action should be taken to overcome the problems. 

T hank you for tbis opportu�ity to caa.ent • .t 

- --iiiViST6NoF Nt 
POWER MANfiGEMCN 

No_ D,te 1/ 1/£ 
Referred to, 

Action raken, 
oAns. ONo Reply By Date 
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November 1 4 ,  1 983 

Mr. Anthony R.  Morrel l 
Bonnev i l l e  Power Admi nistration 
P . O .  Box 3621 -SJ 
Portl and, OR 97208 

Dear Mr . Morrel l :  

Thank you for the opportuni ty to review the draft envi ronmental impact 
statement for "The Expanded Res i dent i a l  Weatheri zati on Program. "  We 
coordi nated the review of thi s document wi th the other state agencies 

.. 
i )( )'>\I I )  \\ "1( )(») 

[ )Ir�'( tor 

and received one comment l etter from the Parks and Recreation Commi s s i o n .  
The i r  l etter is  attached for your i nformation . 

I f you have any questi ons , pl ease cal l me at (206) 459-623 7 .  

SinCj;elY'tl / 
�' 

Greg Sorl i e 
Envi ronmental Review Section 

GS 

cc : Dave Heiser, Parks 

-.;,-.. ' 

'UHf\, .)Plll MI\r � 
CO\'''.'lor 

r%l" '� �)1 
<" l AH ( )f \,\" \)HINCT()N 

I/v /l,I IINGTON 'i I Al [  PARKS AND RECREATION COMMISSION 

" '5UC/t'JfmoJ(t?'flJne, k }'· 11 • ( /Irrnph'l �'\.·<151J/ngt()n Wi.504 • (206) 153.5155" 

V\I' [1. 

September 2 3 ,  1 983 RE:CEIVEI 
S E P  2 G 19, 

TO : 

FR0'-1: 

Barbara Ri tch i e , NEPA Coo rd i n a tor 
Depa rtment of Eco l ogy 
Lacey PV- l l  

Da v i d  \1. He i se r , E . P .  � 
C h i e f ,  Envi ronl'lental Coord i n a t i o n  

RE : Draft E I S  - Sonnevi l l e  Power Adm i n i s tr a t i o n  -
"The Expanded Res i denti a l  Weatheri zati on Program" 
( 35-2650- 1 820/E-2590 ) 

DUARfM[N[ Of [e( F'lVIRONM[NTAl R[ 

S t a ff of the �Ia s h i n a ton State Parks and �ecreat i on Comm i s s i on have 
rev i ewed th i s  DE I S  and offe r the  fo l l ow i ng comme n ts . \Ja s h i n9ton State 
Parks has been en� aqed i n a program to conserve energy by retro
fi tti ng e x i s ti ng b u i l d i ng s  and concurs .l i th BPA ' s  proposed a c t i o n  . 
We bel  i e ve there are s ubstanti a l  energy s a v i ngs yet to be made by 
such a rrogram. 

Secondl y , we "au l d  l i ke to be ab l e to recei ve cred i t  for i ns u l at i on 
of res i dences done p r i o r  to the i n i ti a ti on of t h i s  program. He are 
curre n t l y  engaged i n  a proCjri\rl "h i c h  wi l l  p l ace b l ankets on a l l hot 
water heaters �nd uti l i ze other II house ti ghteni ngl l  measures . 

Thank you for the cppcrtu l l i ty to Drol/ i de co:m::e nt  on th i s  program. 

bh 
cc: Bonnevi l l e  Power Ad"i n i s t rat i on 

Kri s Kau ffman , �;S P&RC 
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November 14, 1983 

Mr. Anthony R. Morre 1 1  
Envi ronmenta 1 Manager 
Bonnevi l l e  Power Admini stration 
P. O. 80x 3621-SJ 
Port 1 and OR 97208 
Dear Mr. Morre 1 1 :  

We appreciate the opportunity to review the draft E I S  o n  "The Expanded 
Resident i al Weatheri zation Program . "  Using the ava i l ab l e  data, the draft 
takes a fairly thorough approach to the prob l em of i ndoor air qua l i ty i mpacts 
from the proposed act i o n .  

T h e  reader i s  cauti oned on several occ asi ons that, due to i nput data vari a
b i l i ty, one shou l d  not rely on the magnitude of the projected impacts , but 
rather l ook at the relative differences between the impacts of the tested 
a l ternat i ves . However, upon reviewing the extreme range of values for i nput 
data,  we bel ieve i t  i s  doubtful that even an analys i s  of relative d i fferences 
wou l d  be very mean i ngfu l . Because of the uncert a i nty of this database, there 
may not be a stati sti cal ly s i gnifi cant di fference between projected air 
qua l i ty impacts of the action and no-action options . 

The results of the anal yses show very h i gh impacts of al l of the pol l utants, 
in many cases wel l above exi sting NMQS, even for the no-action a l ternat i ve .  
Even though the authors are correct i n  thei r  i nterpretation that these h i gh 
1 eve 1 s wi l l  not cause immedi ate deaths, the l ong-term chroni c effects are not 
we l l  known. 

I n  v i ew of th i s ,  we question the val i d i ty of OSHA workp l ace standards to eva
l u ate the health impacts . OSHA standards were wr i tten for general ly heal thy 
adults under normal work cond i t i ons . The draft shou l d  acknowledge that i n  
most i nstances i t  i s  the very young, the e l der ly, and the i nval i d  that spend 
the majority of their time with i n  the i r  homes . The draft does recogn i ze that 
there are no standards for i ndoor air qual i ty .  However, si nce the outdoor 
NMQS are developed more for the health effects on the general popul ation, 
these are probab l y  more appropri ate standards to use for evaluation of 
impacts . 

Spec i f i ca l ly, we would l i ke to comment on the data d i scussed on page C . 4 .  
You should b e  aware that the Eugene-Spr i ngf i e l d  Metropol i t an Area exceeded 
the 8-hour CO standard on two days dur i ng 1978 and 1980. Also,  resi denti a l  
wood combustion from wood stoves and fi replaces h a s  been ident i f i ed a s  a 
s i gn i f i c ant source of both TSP and CO i n  this  are a .  

Clean A i r  Is a Natural Resource , Help PreseNe It  

.. 

4 1  

Anthony R .  Horre 1 1  
Bonnevi l l e  Power Admi n i strat i o n  
November 14, 1983 
Page 2 

We wou l d  recOll11lend an accelerated research program to develop feas i bl e  active 
miti gat i o n  measures, and potent i a l  ways to he l p  f i nance them. 

If you have any quest i ons regarding these cOll11lents , pl ease feel free to cal l 
me at 686-7618. 
S i ncere ly, 

;(:.'!/ / � . .  (/ 
Ra 1 ph E. Joh'nston 
Projects and P l anning 

REJ/mjd 

� . 
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7049 - 34th N . E .  
Sea t t l e , Washington 9 8 1 1 5  
December 3 ,  1 9 8 3  

In rep! ' 7  to : Copyri.'�ht l icence 
reques t .  

Bonnev i l l e  Power Adminis tration 
P . O . Box 3621 -SJ 
Por tland , Ore,�on 9 7 20� 

At tention Mr o Anthonv R .  Morrell 

Dear Sir : 

Be it known that l icence is herebv ';ranted to Bonnevi l l e  
Power Adminis tra t ion t o  reproduc e ,  transmi t ,  s tore , and d i s tribute 
the material t i tled : 

Draft E . I . S .  
THE EXPANDED RESI DENTIAL 

WEATHERIZATION PROr,RAM 

A Review 

copyri,;ht 1 9 i1 3  bv Richard Lee 'iilmore , for free d i s tribution as 
educationa l / i n format ional material o Al s o ,  licence is hereby 
granted to anv a,:�enc v workinG w i t h  or under the author i t v  of the 
Bonnev i l l e  Power Adm inis tration . Licence is retroac tive to the 
date of publ ication, November 1 ,  1 9 3 3 . 

z:r ��/ LL�<, 
Richard Lee Gilmore 

.. 
Draft E . I . S .  

THE EXPANDED RESI DENTIAL 
��THERIZATION PROr,RAM 

A Review 

� 
COPYRIGHT Change bv in second l ine to �. 
page 1 

page 2 

page 5 

page 6 

page 9 

page 1 1  

page 1 2  

page 1 3  

page 1 4  

page 1 7  

page 1 3  

pa;,e 2 2  

page 20 

Change evironmental in l ine three to environmental . 
Change to in third l ine from bot tom to too . 
Move comma in eighth l ine from bot tom ffDOiD after "and " 
to a fter "wa s " .  
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Change air in ninth l ine from bot tom to �. 
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Chan"e sparkes in l ine eivht to sparks . 
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The purpose of this report 1s not to question the real or imagined dangers 

of house tightening. It will be assumed , for the sake of argument , that all 

pollution sources mentioned in the draft evlronmental impact statement (E. 1. 5 . )  by 

B . P .A. on the weatherization program dated August 1983, pose a clear and present 

danger. Active mitigation techniques will be explored for all pollution sources 

mentioned in the E. l . S .  I wl11 also cover simple and cost effect ive weatherization 

measures that should be included in the program to increase effect ive energy 

savings. Finall y ,  I will discuss a major indoor air pollutant that 1s almost 

totally ignored by the E. I . S .  

During m y  tenure a s  a residential energy auditor for Snohomish P . U . D . , 1 had 

the opportunity to take part in the initial implimentation of the B . P .A. Buy Back 

Program. I felt the mit igations by exclusion were based on vastly overstated 

dangers,  in some cases. The following is an example . A small two bedroom rambler 

with a vented crawl space had an at tached garage converted to a family room. The 

details of the garage conversion are as follows : 

1 .  A 6 mil plastic sheet covering the existing concrete garage floor. 

2. Fiberglass insulation, with a vapor barrier, installed using a 

B. P .A. approved proceedure . 

3. A continuous perimeter vent that exceeds all j urisdict ional 

requirement s .  

This home was and, a s  f a r  a s  I know, s t i l l  is denied any house tightening measures 

under the Buy Back Program due to supposed concerns that radon gas would some row 

breach this barrier/venting strategy and contaminate the home . 

The E. 1 . S .  f inding that the program, as it stand s ,  is unpopular with many 

people is hardl y surprising in light of the above example . I ,  and many of my co 

workers, became extremely frustrated. The situat ion I have described was all to 

common. I do not mean to imply that there are no real problems to be dealt with but , 

the E. I . S .  seems to be sadly misdirected in i t ' s  prior ities. 

.. 

MITIGATION BY ACTION; TECHNIQUES NOT EXPLORED 

Fire places and Other Wood Burning Appliances . To burn wood a source of 

oxygen is required. For most homes this source is found inside the room occupied by 

the appliance ( see Fig. 1A) . The rate at which air is drawn into t he firebox depends 

on three things : 

1. The size of the appl iance . 

2 .  The stage of the burn cycle . 

3. The control decisions of the operator . 

During the early stages of the burn cycle , a large amount of air is needed for 

e f ficient combus t ion. It is not unusual for a moderately sized wood heater to 

require over 40 c . f .m.  of air . I f  the home is typical and inadequately tightened, 

this means 40 c . f  .m. of cold and often dry outside air will be drawn into the house . 

In fact , the normal wood heating installation will , over the entire burn cycle , 

cause a net energy loss to the home through induced infiltrat ion . The house will 

feel overly warm for a short while , but by the time the last ember has died , all the 

energy will be lost up the chimney. I f ,  on the other hand , the home is properly 

weatherized , the stove will be starved for air and creosote will form and back 

drafting of smoke into the house will occur . 

How then air the problems of inefficiency and indoor pollution handled? 

There are two minimum requirements for a safe and eff icient installation . Fir s t ,  a 

source of combust ion air must be brought in from outside the structure . This is 

surprisingly easy in most cases be they cook stove s ,  masonry fireplace s ,  or free 

standing units. Figures 1B and 2 srow simple through t he floor and wall strategies 

that work for most free standing un i t s .  Figure 3 depicts an unusual set of 

circumstances encountered only once in the hundereds of installations I have 

inspecte d .  The intake vent penetrates the roof and is finished by a standard roof 

j ack vent . 

� 
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Finally,  figure 4 BEFORE and AFTER illustrates a common installation. The 

ash dump cleanout door 1s replaced with a screen. This 1s to prevent access to 

pests . The f irebox ash dump door is replaced by an operable vent . The firebox 

opening is covered by glass fireplace doors. If there 1s not a built 1n " heat-o-

later" , I recommend the 1nstallat10n of one 1n conj uction with the glass door s .  

have used this method on several fireplaces and everyone 1s continually amazed by 

the dramatic improvement 1n performance . The glass doors not only bloke smoke 

contamination , but provide a posst1ve barrier to flying sparkes and embe rs. 

The second requirement for a safe wood heat system is heat storage . This 

can be accomplished using water , masonry ,  or eutectic sal t s .  If storage is not 

available to capture the excessive heat released in the early burn stage s ,  the 

operator might waste heat by over ventilation (opening a door) or fall back on the 

dangerous and inefficient practice of starving the fire for oxygen by cloSing the 

dampers. Starving the fire for air does three things : 

1 .  It lowers the temperature differential between the heat source and 

the heat absorber . This results in less efficient energy transfer . 

2. Wood is a complex collection of fuels with various combustion 

temperatures that range from approximately 200 to 1 , 200 deg. F .  

Therefore , the higher the firebox temperature , the more fuels that will 

be consumed . Addi tional y ,  1£ the f i re is allowed to reach 500 to 600 

deg. F. the wood alcohol will be burned and no significant creosote will 

form in a properly sized chimney . I have never had to sweep the chimney 

of an appliance I operate , though 1 give them regular inspections. 

3 .  When a wood burning appliance is operated safely and efficientl y ,  

there is a significant reduction i n  outdoor air pollution . This i s  in 

direct contradiction to page 4 . 6  paragraph 5 of the E. l . S .  This 

assertion is supported by the research of Prof . Richard C. Hill of the 

Univeraity of Maine . 

.. 

Outside combustion air and a method of heat storage are two 

requirements of a safe wood heat installation , but any equipment is only as 

safe as it ' s  operator . "Heater-related fires are caused almost exclusively by 

installat ion , operation , and maintenance errors , not by unsafe equipment" 

Wood Heat Safety by Jay Shelton , Garden Way, 1 9 7 9 .  Example , wood smoke need 

not be released into the home when the appliance door is opened , as stated in 

the E.  1.5 • •  if the operator is aware of the damper controls and how to use 

them. Operator education is not peripheral to the indoor air quaIl ty issue, 

it is central. 

I can see no need for and air to air heat exchanger (A.A . H. E . )  based 

on the presence of a fireplace. However, a porperly tightened house requires 

one anyway , and its inclusion would only reduce the threat from the occasional 

puff of smoke that might occur. 

68 
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Radon From Concre te and Soil. The methods of mitigation in the 

E. I . S. are good , 8S far 8S· 
they go. However, ventilation of crawl or attic 

spaces and/or the use of A.A.H.E.  1s more effective when used in conjunction 

with barrier stratagies. 

Interior Slab on Grade . 

It 18 espeCially true in aress of high ground moisture content that 

prior to the pouring of concre te , a layer of plastic is installed to prevent 

moisture leaching through the floor (see Fig. 5 . ) .  assume this plastiC 1s 

also effective at inhibiting gasses from passing from the s011 to the slab. 

let us take the concept of barriers one step further and apply an 1mpemeable 

sealing coat to the cured concrete floor. This should stop gasses trapped in 

the slab from entering the home , thus drastically reducing the pollution an 

A.A. H . E .  would have to handle . Retro-fitting this sealant is a possibility 

for problem homes that might be encountered in the mineralized regions • 

propose the use of sealing coatings for concrete to be studied under the 

delayed option plan . This should not however , delay the iDDD.ediate 

implimentation of the full weatherization program to all home s .  

Homes With A Basement - Unheated Storage/Workspace . 

If there is an entrance to the basement from the living area , that 

door should be fully weathers tripped and the frame caulked. Next, any 

penetrations through the ceiling of the baaement for plumbing , electrical 

wiri ng ,  or any other holes should be caulked . The next concern is 

ventilation. The basement should be vented to prevent moisture problems. 

This would a180 reduce radon concentrations. Of course you will want to 

insulate the basement ceiling and the installation of a general vapor barrier 

lIight be considered . 

Basement Living Area or Earth Sheltered Homes.  
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In an earth sheltered home there 1s usually great attention paid to 

the tightness of contruction. This is true for all structures built with 

energy e f ficiency 1n mind. However, the common earth sheltered house has few 

places to leak air to begin with 80 ventilation 1s a high priority_ A.A.H.E.  

are used as a matter of course . The massive amounts of concrete though, may 

be cause for Bome concern as to whether an A.A.H.  E. provides sufficient 

protection. The techniques for sealing concrete could take on great 

significance 1n both earth sheltered homes and residences with basement living 

areas . 

Whole House Plenums. 

Though not mentioned in the E. I . 8 . ,  this rather rare ( 1n western Wa . )  

method o f  hot air distribution does disqualify a home from house tightening 

measures . The techniques of plastic sheeting and concrete sealing should 

solve any problems that might arrise . 

Unventilated Crawl Space • 

Most unventilated crawl spaces I encountered as an energy auditor were 

caused by the owners going to a local hardware store and buying kits packaged 

and advertised for the express purpose of danming vents to save energy .  This 

does in fact work for a few months to a few years .  Then the dry rot sets in 

and the structure eventually needs major repairs including installation of 

proper venting. The sale of ms.terial for blocking vents should be banned , and 

a public education program should be instituted to let people know why vents 

are necessary. I think leaflets and/or posters prominently displayed in the 

offending merchanants stores would be an effective and low cost start. The 

current requirements for vents and ground cover are adequate. 

Well Water . 

Water could be pumped into a storage tank that would allow the 

- •• 

outgassing of radon before it enters the house . Some balance of temperature , 

time , and evaporation loss will need to be worked out based on the amount of 

radon found on each site . 
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Combustion Products From Sources Other Than Wood Appliances .  exhaust vent hood ducted t o  the exterior o f  the building . This hood will not 

Mitigation in most cases 1s similar to that of the wood stove strategies only remove combustion products, but will also take care of the lions share of 

mentioned earlier. the cooking fumes and excess humidity.  A properly sized and installed vent 

Portable Combustion Space Heaters. fan will draw 200 to 500 c . f .m. of air from the kitchen area. The simplest 

The problems of the portable space heater are similar to the wood method of providing make-up air is to crack open a window that is closest to 

burning appliance only there is no chimney to carry combustion products away. the cooking surface . This will create a localized air flow in the kitchen and 

These heaters are used to take advantage of the highly effect ive concept of have minimal effect on the rest of the home . Spot venting of the kitchen is 

zone heating. Heating only the area you are using 1s an excellent idea when especially important in floor plans where the kitchen is no segregated from 

you take into account humidity control , heat source , and ventilation needs . the rest of the house by a door . 

In the properly tightened home there 1s no room for appliances that consume This technique for kitchen venting is extremely dependent on awarneS8 

interior air for combus tion. There 1s also no room for an appliance that 

discharges combustion products into the home . In chemistry it is taught that 

of the nece ssity of spot ventilation . Education is the key to succuess in 

this case . 

-
total combustion yeilds three products : CO(2 ) ,  H ( 2 )O ,  and heat . This is true Cigarette Smoke 
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if there is ample oxygen , high enough temperature , and fuel without 

impuLoities. Rarely ,  outside of the laboratory, are any of these three 

criteria meet , let alone all three . 

If a particular room has a high occupancy rate , then a permanent 

Smoking is its own reward . Unfortunately it seems to have a 

deleterious effect on other occupants.  It is certainly irritating to most 

nonsmokers. In my auditing experience I found that more and more smokers are 

coming to grips with these ideas. In cases where one occupant smokes and 

installation with proper intake and discharge vents might be appropriate . wishes to minimize the effects on others, I have suggested a smoking room 

Education of the public is needed since subsequent property owners can, quite equipped with a separate ventilation system much like the one I outline for a 

beyond the control of B.P.A. , bring in portable combustion space heaters. bathroom. Again, education is the only realistic action available . 

Natural Gas Furnaces and Hot Water Heaters in Living Areas . Ureaformaldehyde Foam Insulation , Formaldehyde Constuction Materials. 

Again , as with wood buring appliances , a source of combustion air must 

be brought in from outside the structure . Since furnaces and hot water 

I strongly recoDmend A.A. H . E . , monitoring and education over delay or 

exclusion. 

heaters already have flues to vent combustion products, the necessary Humans 

JDOdifications are minimal. If all other indoor air quali ty problems have been addressed , any 

Natural Gas Fired Ranges and Ovens . problems produced by resperation will also be solved. 

All 80tve and ranges, irregardless of their fuel types, should have an Exterior Air As A Pollution Medium.. 
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Some areas , under certain conditions of weather and pollution 

WEATHERIZATION TECHNIQUES NOT COVERED 
generation , develope health threatening conditions in the aDibient air . A 

It is understandable that the program ' s  weatherization be of a 
tightly sealed home with controlled amounts of outside air introduced through 

standard nature and address only the common problems of more typical 
a des1ghned ventilating system has a wonderful opportunity to protect the 

construction types. There are some substantial olllll.isions . One maj or source 
occupants from airborne hazards. Both electrostatic cleaners and fiber 

of infiltration only partially covered by the present program is electrial 
filters can be easily incorporated into the venting techniques I have 

penetrations. Currently ,  gaskets are supplied for outlets and switches on 
mentioned. 

exterior walls only. This totally ignors how houses are bui l t .  Wiring is 
For example , the use of a slightly opened kitchen window to allow 

typically run through the attic . Holes are drilled through the top plates of 
make-up air for the exhaust fan can be fitted with a frame on a hinge . This 

the stud wall to run wiring through interior as well as exterior walls. If 
frame , that folds out of the way when not in use , could hold any number of 

the attic is vented properly ,  air will leak through all wall s ,  unless the 
filter mediums available . This inexpensive system could handle many of the 

holes were filled with caulk after the wire was run . In the thousands of 
common air borne particulates .  Cleaners could be ins talled on an A.A. H.E.  or 

homes I have inspected , I have never seen this detail . 
indoor systems might be installed. In any case , the tight home is going to 

Therefore , the least B. P.A.  should do is provide gaske ts for all --- allow less of the harmful outside pollutants in when compared to the ordinary 
switches and outlets . Ideally ,  the penetrations should be caulked. Another 

I 
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leaky house . 
maj or penetration can be found in the ceiling where wires come through to 

0) supply light fixtures. It is not difficult to loosen the decorative cover of 

0) most f ixtures and discover a hole about the size of a DickIe that leads 

directly into the attic. This is easily sealed with a small amount of caulk. 

In most cases the fixture need not be disconnected. 

There is oowever , one CODDD.on light f ixture that represents a major 

energy leak and danger to the occupants.  This is the recessed can light that 

uses an incandescent bulb. 

In operation the incandescent bulb produces a lafge amount of sensible 

heat as compared to visible light. If the bulb gets to hot ,  it will have a 

much shorter life span. To cool the bulb, the can in which it is housed 

allows air to flow through freely. This is wonderful for the bulb , but not 

for the heating or cooling efficiency of the house. Some people , recognizing 
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this fact , have blocked the vents or installed insulation directly over these 

fixtures. This has been the cause of many fires. In the past few years 

something else has come to light. Wood exposed to what were thought to be 

harmless temperatures ( I50 to 200 deg. F. ) will over a period of 20 to 30 
years , change in chemistry and ignite in this low range . The 1982 I.e. B.O. 

uniform building code , j ust adopted by the city of Seattle , states that a 

permanent 108B of strength will occur when wood is subj ected to prolonged 

temperatures in excess of 150 deg. F. I have personal knowledge of a fire 

that started in a properly installed , non-modified recessed light that had 

been in place for about 25 years . My recommendation to people with these 

f ixtures 1s to have them removed and replaced by a safer installation. 

Much to the credit of the building industry, safer and more energy 

efficient recessed fixtures have been developed , though there is some question 

as to their compatability with the new code . If there is a need or desire to 

keep a recessed fixture , I always sugges t  the use of fluorescent bulbs. When 

used with a diffusing plastic lens, they provide more uniform and efficient 

general lighting than the cans did anyway. 

Finally, plumbing penetrations are common to most houaes and allow air 

infiltration into wall cavities. While the electrical outlet gaskets help, 

the problem is best handled at the source . A little caulk ,while installing 

floor and/or ceiling insulation , will go a long way toward much lower energy 

consumption. 

6' 

WATER VAPOR - TIlE POLLUTION TIlAT GETS NO RESPECT 

Host people have the mistaken idea that air temperature alone is what 

governs comfort . Comfort is determined by three main factors : air 

temperature , mean radiant temperature , and relative humidity (R. H. ) .  S tudies 

by A. S . H.R.A.E.  indicate that as R.H. approaches high or low extremes, the 

range 

of air temperature considered comfortable narrows. This means heating and 

cooling controls systems are constantly adj usted in a vain attempt to maintain 

comfort . This translates into less efficien t ,  and thus, more costly 

opera tion. 

The old idea that the moister the air ,  the warmer it feels is true 

only to a limited extent . If air is extremely mOist,  then slightly warm air 

will feel muggy and slightly cool air will feel clammy. If the air is 

particularly dry J then discomfort and respri tory problems will occur . It has 

been my experience that indoor air should , during the winter months , have a 

R. H. in the range of 50 to 60%. 
If a home is well caulked and weathers tripped , and all combus tion 

appliances are properly vented , the occupants will have little trouble in 

ma..1.ntaining this moisture leve l .  The lore of the wood stove says that they 

produce dry heat . The truth is,  fireplaces that take their combustion air 

from within the home will cauae infiltration of large amounts of cold dry air 

driving the R.H. down. A wood burning appliance installed in accordance with 

this report will not have that effect. Adding humidity, if needed , is much 

easier and less costly than dehumidification. Unlike air temperature , that 

tends to vary greatly throughout a structure , humidity tends to be very 

uniform. It is somewhat analogous to the level of a swiDllling pool. No matter 

where you add or take away water from the pool , the level of the pool is 

equally effected over the entire surface . Therefore , putting a pot of water 
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on to boil in the kitchen will raise the R . H. 1n the entire house , assuming 

you have not turned on the ventilation fan. 

During the Bummer months a lower R . H. 1s needed for comfort and 

health.  The human body needs to give off heat . This rate of heat loss 

depends on the age of , and amount of work being done by, the occupant . When 

air temperatures start to exceed 85 deg . F . ,  the major mechanism for heat 1068 

1s through persperation. This persperat10n must evaporate to do its job. If 

the R. H. 1s high, the rate of evaporative cooling 1s low. This relsults in 

discomfort at best and heat stroke at wors t .  It has been my experience that 

R.  H. should be kept at 30 to 40% if possible . 

In some climates this would be impossible without dehumidifiers during 

extreme conditions . Even under extreme conditions, the tight home has the 

advantage . Ventilation of the structure can occur during the most favorable 

time , usually early in the morning before the sun rises. Then during the 

worst part of the day, the home can be closed to a minimal venting mode and 

retain the dryer , cooler air for comfort . This would save money on the 

installation and operation of dehumidificat ion equipment or grossly oversized 

cooling systems. 

Comfort is important , but there are other considerations when diealing 

with excessive humidity. Dry rot is an insidious destroyer of property. 

have visited homes with major dry rot damage caused by the owner blocking 

vents with material packaged and sold for j us t  that purpose . This 

unconscionable retailing practice must stop. 

I have had owners tell me they open the vents in the summer , only 

blocking theem in the winter . The winter is when all the damage occurs due to 

higher moisture content of the ground and the greater temperature differential 

between the interior and exterior air .  Thi s ,  in fact , mimics the survival 

H 

technique used in the desert to trap water vapor under a plastic shee t .  

The attic vents must also remain open due to the migration o f  water 

vapor from the living space . In the tight construction of the " super 

insulated house" this migration will be minimal , but in the average retrofit 

dealt with in the B. P.A. program, a good ventilation sys tem is the only way to 

prevent dry rot from growing in the rafters. There are also records of strong 

allergic reactions to the mold and mildew associated with dry rott ing 

conditions . 

With proper humidity control , condenstaion on windows should be no 

more than a slight fogging . If storm windows or double glazing is added , the 

problem should all but disappear.  It can only be concluded that humid ity has 

a direct and distinct effect on the health and well being of the occupants and 

the st ructure itse l f .  

MITIGATION B Y  ACTION O F  WATEN. VAPOR. T o  solve a problem w e  must first 

identify it . The two major areas of concern are the kitchen and the bathroom. 

The kitchen is descussed in the section on natural gas stove s .  Therefore , to 

avoid redundanc y ,  I will turn to humidity control for the bathroom. ( see Fig . 

6 )  
The first requirement for dealing with water vapor is to trap i t .  

This is very effectively done b y  the installation of weatherstripping o n  the 

bathroom door . Interior passage doors are notoriously leaky. Next , the room 

should be disconne cted from any central H. V .A.C.  system. The occupancy rate 

of a bathroom does not j ustify the maintenance of a constant temperature . Do 

not think me cruel , I like a comfortable bathroom. To this end I install a 

separate heating system. It can be turned on in one of two ways, by a preset 

timer , or by the occupant upon entering the room. The bathroom must be 

provided with its own separate air supply. In my own house this was very 



--
T 
... 
0) 
CD 

A CRAIN! SPACE VENT 

B INTAKE BLOWER SYSTEM 
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easy. The forced air furnace runs ductwork through the vented crawl space . 

removed the bathroom branch and closed it off at the trunk. installed a 

section of triple wall chimney pipe to the register . In this pipe I 

installed a small heating element and 8 blower fan. This takes air from the 

crawl space and blows it into the room. If the air happens to be 

uncomfortably cool the heating element can be turned on . When the switch that 

turns on the fan 1s used , it over rides the speed control on the fan to insure 

an adequate flow of air over the element for Bafe operation. The heating 

element also has an over heat protection thermostat. 

For added heat in the bathroom, a double set of heat lamps are in the 

ceiling. The air blower/heater is controlled by a 60 minute spring timer . 

This way the system can be left on to work after the person has left ,  and not 

aCCidentally run all day. 

The air being blown into the room displaces moisture laden air through 

a short , but wide window near the ceiling (see item C Fig. 6 ) .  The windows 

shape will not allow access to intruders , so it can be left open any time . 

Host bathroom fans have a capacity or 40 to 80 c . f  .m. This is insufficient to 

the task. recommend a blower capable of 200 to 500 c.f .m. This size of 

blower tends to be loud . That is why I install a speed control . While the 

room is occupied , the fan can be run slow and quie t .  When the person leave s ,  

the fan can b e  turned u p  and left to finish the job. 

So there it is , a bathroom with it ' s  own H.V.A.C. system, separated 

from the rest of the house by a weathers tripped door. It is successful in 

stopping the migration of large volumes of moisture vapor into the rest of the 

house . I call the concept the " Inside-Out House " .  

INSET 1;9. 6 .---..... __ � The question some times comes up as to why I pressurize the bathroom 

);0- - . -�p) rather than use an exhaust fan. First of all , I could not safely preheat the 

., 
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incoming air .  If the door were left adjar , I could not be sure of proper flow 

rates for the element . Also , if you have , or are planning , a compost1ng 

toilet , you do not want to reverse the natural ventilation that occurs in that 

type of fixture. 

There i8 , in many homes , another maj or source of mois ture . I t  1s the 

automatic clothes dryer . Many people buy those totally usles6 plastic boxes 

that divert the warm exhaust air from the dryer back into the house . This air 

has a large amount of moisture and aside from creating the moisture problems 

addressed earlier , it also makes the dryer work longer . That 1s because the 

moisture it j ust got rid of 1s now befng drawn right back into itself. 

Clothes should not be dried within the heated structure . A good place for the 

dryer is the garage or an unheated vented basement . The dryer , like the 

fireplace , needs a large amount of air to run properly. 

The sale of dryer exhaust diverters is another piece of missinfonned 

retailing that must cease . The deletion of water vapor as an important 

pollutant in chapter 3 is a grave error . It is a problem that must be 

addressed in any house tightening program. 

66 

CONCLUSIONS 

In my estimation there is no reason for the continued "exclusion from 

4 the weatherization program of apprOXimately 70% of the electrically heated 

homes in the B. P .A. region . The concerns raised by the E. I . 8. can in every 

case be dealt with by cost ef fective mitigation by action. 

Plumbing and electrical penetrations should be more completely and 

thouroughly dealt with. These penetrations are substantial and I feel 

rep�esent some of the reason for the rather conservative estimation of the 

potential energy savings available . 

Water vapor is such an obvious indoor air quality issue I still find 

it difficult to beleive that it was over looked . In my experience as a 

designer , consultant , and auditor , mois ture damage has been a common thread in 

the problems to be solved in the properly weatherized home . 

The B. P.A. has an excellent opportunity to not only save large amounts 

of energ y ,  but to maintain and even improve the indoor air quality of most 

home s .  I urge the B. P.A. to move ahead quickly and aggressively with a 

program that will provide both jobs and energy through the proven means of 

conservation. 
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NORTH ERN PLAINS RESOU RCE COUNCI L 
Field Office Box 858 
Helena. MT 59624 

(406) 443-4965 

Anthony R. /oPrrell 
Envi.ro.nJrental Manager BPA 
P.O. Box 3621-5] 
Portland, OR 97208 

Dear Mr. /oPrrell: 

Main Office 
419 Stapleton Building 
Billing •• MT 59101 
(406) 248-1154 

Noverri:Jer 14 , 1983 

RE: Expanded Weatherization Program Draft EIS 

Field Office 
Bo>. 886 
Glendive. MT 59330 
(406) 365-2625 

There is def ini tel Y a need for a final revised EIS. This one fulfilled our worst 
fears about Bonneville ' s  ccmnitlrent to the Regional Plan. BPA has repeatedly 
stated it agrees with the plan , but continues to raise roadblock after roadblock 
to its inplerrentation . 

All agree that Indoor Air Quality is an issue which needs to be examined and 
effectively dealt with; however, the whole tone of BPA' s analysis is the dangers 
of weatherization . The inpacts can be taken care of effectively at a reasonable 
cost . It does absolutely no g<XJd to scare the pilblic about this problem. 

The EIS plainly does not treat resourses evenhandly. It is far too optimistic when 
it cares to thennal resource costs and envi.ro.nJrental problems J and then assurres the 
IN01"st case situation for conservation ITeasures. 

The final EIS should nodel ranges of hares with the various air quality problems 
and avoid chcosing a typical house. There is no average or typical house ;  sare 
will have problems quite diverse fran the nonn and require diverse mitigation 
rreasures, they should not be treated as the nonn. 

The inproper and in=eased use of wood stoves cannot be ignored. It is one of the 
clearest reactions to rising energy prices and becaning a severe problem. 

Finally, air exchanges used with weatherization can cost-effectively reduce health risks and should be used where necessary. Without a quality and ag:gressive conservation program the Northwest will have to resort to a thermal 
=se it cannot afford -- financially, envi.ro.nJrentally , socially or healthwise . 

Thank you for your consideration of these ccmtents; "" lcok forward to an inproved 
final EIS which treats resources fairly. 

Sincerely, 

=c::::� 
Tim Stearns 
NPOC staff 
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Mr Anthony Monell 
B . P . A .  

P . O .  Box 3 621 - SJ 
Portlan d ,  Ore . 97208 
Dear MrMorrell 

Nov. 14 , 1 983 
Harry L. Bruns d on 901 So Wright 
Tacoma, Wn . 98408 

In the past I have be ac tive in the Washington 
state Energy C ommi t t e e  for the Senate and the Chamber 
of Commerce for the C i ty of Tac oma Energy Commi t t e e . 

I I would support the expansion rff the prr,sent 
EPA ... eatheriz.ation program. In the long run , the more we 
c onserve the better off we shall be . I f  air p dlut i on 
p o s e s  a problem it can be handled by heat exc hangers 
or other means . 

!f
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DO Washington 
State Senate 

�[fj)®[J@W @l[fj)@] (lJJUu �uUu®® �@01iil O1iil UUU®® 
4th Aoor, Senate Office Building . Olympia, Washington 98504 aW�41 • (206) 753-91 07 

November 10 , 1983 

Anthony R. Morrel l ,  Envi ronmental Manager 
Bonnev i l l e  Power Admin i strati on 
P . O .  Box 3621-SJ 
Portl and , OR 97208 

Dear Mr. Morrel l :  

Senator AI Williams 
ChiJlrman 

Senator Margaret Hurley 
Vice Chalfwomi.ln 

Senator Max Bemll 
Senator W H '·B,II" Fuller 
Senator H A "Barney' GOltl 
Senator Dick Hemslad 
Senator Mike McManus 
Senator Ray Moore 
Senator J T QUIgg 

The draft  env i ronmental  i mpact statement ( E I S )  on the Bonnevi l l e 
Power Admi ni strat i on ( BPA) proposal to expand i ts present Resi dent i a 1 
Weatheri zation Program descri bes some of the negative health  effects 
of concentrati ng i n door a i r pol l uta nt s .  The concent rati on occurs  
as  a re s u l t  of decrea s i ng natural  i n f i l t ration .  It  wou l d  seem on  
the  surface that  two worthwhi l e  goa l s - - ene rgy conservati on a n d  
good heal th __ a r e  i n  confl i c t .  Thi s  i s  not t h e  case. 

The negative effects of i ndoor air pol l utants  a r i se s o l e l y  because 
outdoo r ,  unheated ai r i s  not a l l owed to l eak  i nto  the residence • 
Fortunatel y ,  a cost_effect i ve mea n s  e x i sts  to repl e n i s h  fresh  a i r 
wi thout si mply exhausti ng heated ai r :  the ai r-to-ai r heat exchanger. 

It is my understandi ng that in separate analyses the Northwest Power 
P l a n n i ng Counc i l  ( NP P C )  s t a f f  and t h e  Nat i on a l  Resources Defense 
Counci l staff have found ai r-to-a i r  heat exchangers to be cost-effecti ve 
i n  resi dences when i nstal l i ng t i ghtening measures . The i n s ta l l a t i on 
of heat exc hangers  i s  a m i t i ga t i ng mea s u re that  does not requi re 
researc h ,  assures a regu l a r  a i r  excha nge and , when i nc l uded i n  the 
cost of acqu i r i n g  c o n s e r v at i on ,  has  been shown to meet the NPPC ' s  
cost_effecti veness cri teri a o f  l ess than 4 cents/kwh. 

There are many as sumpt i on s ,  numbers  and conc l u s i o n s  contai ned i n  
the draft E I S  that one can chal l enge . However , I t h i nk  t h e  s a l  i ent  
poi nt is  that too l i tt l e  is  known about i ndoor ai r pol l utants and 
associ ated heal th effects to stop t i ghten i ng home s .  An acceptabl e 
mitigation meaSure exi sts ( a i r -to-a i r  heat exchangers ) and undoubtedly 
others wi l l  be found.  

.. 

At thi s t ime , I recommend that BPA acqui re cost-effecti ve conservation 
as d i rected by the NPPC ' s  Regional Power P lan.  The  proposed act i on 
i n  the draft  E I S ,  coup l ed w i t h  the i n stal l at i on of ai r-to-ai r heat 
exchanger s ,  f a l l s  w i t h i n t h e  P l a n .  It c o n s e r v e s  energy.  It i s  
c o s t -effec t i v e .  I t  preserves  good hea l t h .  The fai l ure to acqui re 
thi s resource  i s  a fa i l u re to i m pl ement the R e g i o n a l  Power P l an 
a n d  to p r o v i de con sume r s  wi t h  an adequate , rel i a bl e ,  economi cal 
and effi c i ent e 1 ectri cal energy suppl y. 

�4�� 
Al Wil l i ams , Chai rman 
Senate Energy and Uti l i t i es Commi ttee 

AW :mj 4-2 

60 



--
T 
..... 
� 
� 

JOHN SPELLMAN 
Governor 

I 
2 I 
3 I 

STATE OF WASHINGTON 
WASHINGTON STATE ENERGY OFFICE 

400 E Union, 1st Floor, ER· " • Olympia, Washmgton 98504 • (206) 754-Ql(X) 

November 14, 1983 

Mr. Anthony R. Morrell, Environmental Manager 
Bonneville Power Administration 
P. O. Box 362 1 - SJ 
Portland, OR 9 7208 

Re: BPA Expanded Residential Weatherization Program Draft EIS 

Dear Mr. Morrell: 

Bonneville's efforts to understand and quantify indoor air poJlution and its 
potential health effects are commendable. The potential health effects 
from indoor air pollution are a legitimate concern for people who are 
exposed to the sources of indoor air pollution described in the DEIS. The 
DEIS devotes considerable space to identifying existing conditions (sources) 
and attempting to quantify these conditions in terms of health effects. As 
such, the DEIS is a pioneering effort. However, the "action" triggering 
NEPA is BPA's decision on whether or not to expand the existing 
weatherization program to include certain "house tightening" measures. 
Thus, the EIS, if it is to be an aid in decision making, should focus on the 
environmental and health impacts that may result from: 1) substituting 
thermal generation for conservation, including consumer responses to higher 
electric rates (no action); and 2) expanding the existing weatherization 
program either immediately or under a delayed schedule. The DEIS fails to 
adequately address the first of these alternatives--No Action Alternative. 
(See specific comments below on the No Action Alternative.) Without this 
information, no reasonable judgement regarding the relative significance of 
the proposed action versus continuation of the status quo is possible. 

A second area of concern is the lack of emphasis in distinguishing between 
the health effects that may arise under 1) existing conditions, with or 
without the existing BPA weatherization program; and 2) an expanded BPA 
weatherization program. The final EIS should distinguish these effects, so 
the relative significance of each can be weighed in making a decision on the 
program. 

This does not mean that air quality impacts lIlder existing conditions should 
be ignored. In fact, the DEIS supports the need to inform the public of the 
potential health effects that emanate from certain sources of indoor air 
pollution that may be found within any given home. The need to educate 
and inform exists whether or not homeowners decide to "tighten" their 
homes under a BPA program or independently of a BPA or utility sponsored 
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Mr. Anthony R. Morrell 
November 14, 1983 
Page Two 

program. Whether this is a BPA responsibility, a utility responsibility, or a 
broader governmental responsibility is really be yond the scope of the DEIS. 
However, it is clearly BPA's duty to inform people of possible health 
impacts resulting from a delayed or immediate expansion of the 
weatherization (house tightening) program. By doing so, homeowners 
receive needed information to weigh in deciding whether or not to 
participate in BPA's expanded program. 

In essence, the EIS should not suggest that house tightening measures � 
cancer or respiratory diseases, it is the sources of indoor air pollution that 
may cause these health effects. Certain house tightening measures may 
increase the occupant's risk of experiencing these health i mpacts if the 
sources of pollution are rlot or cannot be eliminated or if house tightening 
�es are installed without adequate mitigation. -

A third area of concern pertains to the discussion of mitigation in the DEIS. 
The DEIS considers seven mitigations-by-exclusion and three mitigations-by
action. Mitigation-by-action appears to be a very sound alternative that 
should be discussed f urther in the FEIS. It appears irresponsible to perform 
house tightening measures without compensating measures to ensure that 
existing indoor air quality is maintained, or at least not allowed to 
deteriorate below certain conservative standards. The cost-effectiveness of 
the mitigation-by-action alternatives needs to be further developed in the 
FEIS. (See specific comments below on Mitigation by Action.) 

Specific Comments: 

No Action AlternatiYe: 

The "no action alternative" should be revised to consider the following 
comments: 

The Air Quality section states that 74.4 annual megawatts of additional 
electriC energy would be needed without the proposed action. The 
additional emissions from coal or noclear generation of this energy are given 
in Table 2.4. The Land Use section discusses the additional acreage 
com mitted to generate 74.4 M WA in the absence of the proposed action. 
This impact, along with the increased emissions information of Table 2.1t, 
are the only apparent reference to impacts from the 74.4 MWA additional 
generation. However, the impact of these emissions on ambient air quality 
are not discussed. Nor was there any discussion of the occupation-related 
health impacts associated with the thermal generation alternatives. 

Additionally, many consumers will install "house tightening" measures on 
their own in response to higher electric rates. Substitution of higher cost 
thermal resources for conservation will further increase rates and 
consumer-installed house tightening. These impacts should be quantified in 
the FEIS; they were not in the DEIS. 
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Page Three 

Fish and Wildlife, Socioeconomic and Institutional Effects, Water Quality, 
and Health Effects sections do not appear to consider any impact from the 
additional 74.4 annual megawatts generation. These sections should discuss 
impacts of the 74.4 MWA thermal generation. 

Mitigation-by-Action: 

Discussion of the mitigation-by-action should be expanded and variations on 
the technique should be explored. 

o Consideration should be given to house tightening measures in 
conjunction with mechanical ventilation without a heat exchanger. In 
certain circumstances this might be cost effective when an air-to-air 
heat exchanger would not be. One example would be a home whose 
only apparent air quality offender is an occasionally-operated wood 
stove. Ventilation could be accomplished by a fan, without heat 
recovery, operated only during wood stove operation. 

o Consideration should be given to devices which remove air 
contaminants without ventilation. These could include paper and 
fabric filtration devices, charcoal filter devices, electrostatic 
precipitators, and dehumidifiers. 

o Consideration should be given to optimal location, scheduling, and 
control of mitigation measures. Most devices for controlling air 
quality have a substantial operating cost. Even air-to-air heat 
exchangers fail to recover up to .50 percent of the heat energy in 
exhaust air and require fan energy to operate. Accordingly, the DEIS 
should ctirect much more attention to location of such devices and 
scheduling and control of the devices' operation. 

Even within a single house, there are extreme variations in air quality. 
Although infiltration is nominally expressed as a constant rate, houses 
do not leak at a constant rate. They may leak excessively when 
someone leaves a window open, when children are running in and out, 
and during windy weather. Air in the same houses may become quite 
stagnant when none of the above conditions occur. 

Leakage is not the only time varying indoor air quality factor. 
Emission rate can be extremely time variable as well as location 
variable. For example, BaP can be emitted in large p ulses when a 
wood stove is stoked or a smoker lights up. Humidity and aerosols may 
be emitted in large pulses in confined locations when someone uses the 
shower or aerosol spray products in the bathroom or during cooking 
and dish washing activities in the kitchen. It follows logically that 
effectiveness of air cleaning or exhausting devices is highly dependent 
upon register location and operating schedule. 
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The following paragraphs describe methods of air quality device 
control which have been tried or which appear to have potential. BPA 
should investigate and report on these and others in the FEIS. 

The ultimate control device would be a detector which could sense all 
potentially significant indoor pollutants and outdoor conditions, be 
programmed with an occupancy schedule, and process the inform ation 
to cycle or modulate air quality control devices. Such an ultimate 
controller would undoubtedly be too costly, but simplifications thereof 
should be stuctied. These could include dehumidistats; time clocks; 
outdoor anemometers; thermal sensors near showers, stove flues, or 
range hoods; special stats (i.e., detectors) to switch on upon rise of 
certain known critical contaminants, etc.; or certain combinations of 
the above. 

The FEIS should discuss location of inlets and outlets for ventilating 
and air cleaning devices. Prudent location can accomplish spot 
removal of emissions from known emitters with greatly reduced flow 
volumes. Similarly, prudent location can also ensure thorough flushing 
of dispersed contaminants. 

New or existing bathroom and kitchen exhaust fans are well located 
for removal of many pollutants concentrated near their source. 
Perhaps outside makeup air can be admitted into existing furnace 
ducting or at a through-the-wall location remote from exhaust 
locations. It may be prudent to admit outdoor air near freestanding 
wood stoves or through unheated interior spaces (if volatile or toxic 
household chemical products are not stored there). Excessive or 
nonoptimal ventilation, during windy weather, can probably be 
mini mized by one-way dampers in outside makeup air inlets. These 
matters of circulation should be studied and discussed in the FEIS 
treat ment of mitigation. 

Consideration should be given to alternate technologies for mitigating 
indoor air quality problems. It may be advantageous to exhaust stale 
house air through a utility space containing a heat pump water heater. 
This could allow some heat recovery from the stale air before it exits 
the house. Heat pump water heaters which allow direct exhausting of 
house air, through their evaporator coils, are available in Sweden. The 
FEIS should explore the cost of adapting domestic units for this 
operating mode. This would likely require better aerosol filtration and 
lower CF M/higher temperature differential operation. Also a larger 
than usual tank size might be required to ensure adequate thermal 
storage to accom modate time mismatch bet ween ventilation needs and 
hot water needs. Still, this might be more cost-effective than an air
to-air heat exchanger in some applications because recovery of free or 
waste heat can occur year round. 
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In summary, I again commend BPA for its efforts to understand and quantify 
indoor air pollution and its potential health effects. However, a thorough 
understanding of the issue may be a long time in coming. Moreover, there 
will probably never be consensus on how much health risk is tolerable. 
Given these realities it is important to emphasize the need to educate on 
sources of indoor air pollution and to provide information on the potential 
increased health risk of house tightening without mitigation. BPA should, 
therefore, thoroughly evaluate and expand in the FEIS the discussion of 
mitigation-by-actlon. There may be cheaper and/or more energy conserving 
ways to maintain or increase indoor air quality than by installing air-to-air 
heat exchangers. For whatever devices are used, substantial improvements 
in effectiveness and operating cost may be realized if location and control 
options are thoroughly studied. 

EMcG/sat 
D-U-28 

lZ/� 
Richard H. Watson 
Director 
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November 1 6 ,  1 983 

Mr. Anthony R. Morrell 
Envi ronm.ental Engineer 
Bonneville Power Administration 
P . O .  Box 3621-SJ 
Portland, Oregon 97208 

Dear Mr . Morrell :  

Subj ect : Comments on the Draft Environmental Impact Statement , "The Expanded 
Residential Weatherization Program . "  

Th e  American Plywood Association (APA) 1 s  a trade association representing 
6 1  member companies who collectively operate 148 manufacturing plants that 
produce about 85% of the Structural-Use Panels manufactured in the United 
States. These Structural-Use Panels include sof twood plywood , oriented strand 
board (OSB) , waferboard and structural particleboard. In 1982 , 1 6 . 4  billion 
s q .  f t .  of these products were produced in the United States. 

Our Association has recently had the opportunity to review the August ,  1 983 
Draft Environmental Impact Statement (EIS) titled "The Expanded Residential 
Weatherization Program. " We have also reviewed the "Issue Backgrounder" which 
was prepared in connection with the EIS.  These publications appear to be very 
comprehensive and generally well done . However ,  we noticed several statements 
in connection with formaldehyde emissions from plywood and particleboard that 
could be very misleading; and we would , therefore,  urge consideration of the 
following comments on these publications. 

Our concern with the draft EIS is that it uses the terms "plywood" and 
"particleboard" in a very broad generic sense, and it fails to distinguish 
between panel products manufactured with urea formaldehyde adhesives and those 
manufactured with phenol formaldehyde ( phenolic) adhesives . This distinction 
is very critical , since the amount of formaldehyde emitted from a wood panel 
product is highly dependent upon the adhesive type used. Formaldehyde-related 
problems with wood products have been associated with products that utilize urea 
f ormaldehyde , not with those that utilize phenol formaldehyde adhesives . 

Urea formaldehyde adhesives are used for most decorative hardwood plywood wal l 
paneling and for certain types of particleboards . Urea formaldehyde adhesives 
are not highly water resistant and are normally used in products that are to be 
used indoors where high moisture levels are not normally present.  

Products glued with phenol formaldehyde adhesives , on the other hand . include 
structural panel products such as softwood plywood , oriented strandboard (OSB ) ,  
waferboard, and structural particleboards.  Because phenolic adhesive. are 
extremely durable and waterproof , many of these products can be used for 
exterior applications. Phenolic adhesives do not break down during service 
to release formaldehyde vapors . Since phenol formaldehyde is the only type of 

7011 So. 19th St. / P.O. Box 1 1 700 / Tacoma, Washington 98411 / 206 565-6600 
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Mr. Anthony R. Morrell - 2 - November 1 6 ,  1983 

formaldehyde-containing adhesive used by manufacturing facilities represented 
by the APA, my comments will be directed toward products manufactured with 
these adhesives. 

The enclosed brochure , titled "Formaldehyde and Wood Products , "  provides some 
general information concerning hardwood plywood and particleboards made with 
urea formaldehyde adhesives. For more detailed information concerning these 
products , I would suggest you contac t !  

1 .  Hardwood Plywood Manufacturers Association 
P.O.  Box 2789 
Reston , Virginia 22090 
Phone : 703-435-2900 

2. National Particleboard Association 
2306 Perkin. Place 
Silver Spring, Maryland 20910 
Phone : 301-587-2204 

Formaldehyde emissions from panels glued with phenolic resin adhesives are 
extremely low, and to my knowledge , the use of these types of panels has not 
caused any problems . As far as we are awar e ,  formaldehyde emissions from. 
phenolic panel products made by APA member mills are below levels which have 
been established by all state or federal laws or guidelines .  The technical 
reasons for the low formaldehyde emissions associated with phenolic adhesives 
are summarized in the enclosed report by Dr. Richard Blomquist , entitled 
"Formaldehyde Emissions Are No Problem With Wood Products Bonded With Phenolic 
Resins . "  Dr . Blomquist is a chemis t ,  retired from the U . S .  Forest Products 
Laborator y .  

The statements i n  the draft EIS which are o f  concern t o  U 8  appear o n  pages i 1 ,  
3 . 1 , 3 . 3 ,  and i n  Table 3 . 1  o n  page 3 . 2 .  The generic use o f  the terms "plywood" 
and "particleboard" on these pages incorrectly implicates phenolic panel prod
ucts in the formaldehyde problem. We believe that this is inappropriat e ,  and we 
would strongly urge BPA to revise the text to indicate that formaldehyde emis
sions have not been considered a problem with wood panel products glued with 
phenolic adhesives. 

The "Issue Backgrounder , "  on pages 1 0  and 1 1 ,  at tempts to address the fact that 
formaldehyde emissions from certain plywood panels are lower than from others. 
However , the statements which are made are not correct and could be very 
confusing to the public.  The problem evidently arises from a misunderstanding 
of the meaning of the terms "interior" and "exterior . "  

On page 1 0  i s  a photograph o f  a stack of sof twood plywood panels ,  showing an APA 
stamp for an Exterior grade. The caption reads : "Exterior grade plywood gives 
off less formaldehyde than interior grades . "  This caption is incorrect , because 
of the peculiar meaning of the terms "interior" and "exterior" in the softwood 
plywood industry . 

A softwood plywood panel can be classified as Interior either because it con
tains an adhesive which is not fully waterproof or because it contains lower
grade (D-grade) veneers. Most Interior plywood 1."; made with an exterior 
(waterproof phenol formaldehyde) adhesive and is graded as Interior simply 
because it contains some D-grade veneer . Only a very small amount of softwood 
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plywood is classified as Interior solely because it is manufactured with 
protein-based adhesives , which are not fully waterproof. (Urea formaldehyde 
adhesives are not used in softwood plywood manufacture . )  

In light of the above considerations , virtually all sof twood plywood , whether 
classified as Interior or Exterior , is bonded with phenol formaldehyde adhe
sives and , therefore , should not cause any formaldehyde-related problems . The 
confusion caused by the caption on page 10 could be rectified by stating that 
"The use of structural panels bonded with phenolic adhesives , such as softwood 
plywood , should not cause formaldehyde-related problems . "  

The statement in paragraph 4 on page 1 1  o f  the " Issue Backgrounder , "  stating 
that Exterior plywood can be used for paneling , is also not quite appropriate , 
in light of the above discussion. From the standpoint of formaldehyde 
emission s ,  both Interior and Exterior softwood plywood could be used for 
paneling. However ,  the most important problem with the statement is that most 
paneling is hardwood plywood , not softwood plywood , since the hardwoods (oak, 
maple , walnu� are more attractive as paneling than are the softwoods 
( fir , pine , hemlock, e . g . ) .  I do not believe that exterior hardwood plywood 
paneling is readily available. I would suggest that the Hardwood Plywood 
Manufacturers Association be contacted for information on the availability of 
paneling which has little or no formaldehyde emitting potential . 

I hope that these comments are helpful . We will be happy to provide additional 
information, including test data on actual formaldehyde emissions from phenolic 
products , if it would be of help to BPA in developing the final E I S .  

The APA greatly appreciates the opportunity t o  comment o n  the draft E I S .  

Sincerely , 

� �� 
JOHN A. EMERY, Ph . D .  
Project Manager 
Environmental Affairs 

JAE : j i  

Encls .  

c c :  T .  R. Flint 
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Formaldehyde Emissions Are No Problem 
With Wood Products Bonded 

With Phenolic Resins 
By R. F. Blomq .... t 

Auguat 6, 1981 

INTRODUCTION 

There has been a great deal of national 
publicity lately about the irritating effects some 
people suffer due to formaldehyde emissions 
from certain products, particularly in newly· 
constructed mobile homes and smaller 
buildings. Since formaldehyde is used in the 
manufacture of phenolic resins. the question 
may arise as to whether there is a problem in 
panels bonded with phenolics such as softwood 
plywood and exterior-type particleboard. This 
report will show why the formaldehyde 
emissions problem is not caused by such 
products. 

Softwood plywood for exterior exposure 
has been made with phenolic resin adhesives 
for nearly 40 years. The proportion of plywood 
made with these adhesives has increased very 
significantly in recent years, however, due to a 
decline in the use of less durable interior-type 
glues. 

In the past, interior-type softwood plywood 
panels were typically made with other types of 
adhesives, including soybean and blood 
proteins. In more recent years, special modified 
phenolic resin adhesives have been used. In 
these adhesives, bark, blood protein, 
agricultural residues and other materials are 
added to the phenolic resin, primarily to reduce 
glueline costs and still provide the necessary 
levels of permanence required for protected 
and interior applications. Consequently, 
virtually all softwood plywood is now 
manufactured with some type of phenolic resin 
adhesive. Moreover, certain structural 
particleboards, waferboards and other panel 
products are increasingly being bonded with 
ph,enolic adhesives. 

The most complete current summary of the 
formaldehyde prOblem in wood products is that 
of Nestler (I), who reviewed world-wide 
chemical literature through January 1977. This 
document contains extensive literature citations 
on formaldehyde emission problems. 

Time did not permit the writer to review all 
the original articles cited, but a private 
conversation with Nestler indicated that only 
his citations A2 1 ,  A26, and C3I b had any 
mention of studies with phenolic resins. These 
were all apparently laboratory studies, and they 
made no specific mention of any problems with 
formaldehyde emissions from panels in use. 
Additional background is cited by Gillespie (2) 
and Kelly (3). 

In the absence of any demonstrated or 
reported formaldehyde emission problems with 
particleboard or plywood made with phenolic 
resin adhesives, this report will be concerned 
primarily with the technical factors involved 
with the phenOl-formaldehyde resins as 
adhesives and binders. The report will also 
consider how these factors relate to predicting 
formaldehyde emissions, or absence thereof, 
with phenolic-resin bonded products such as 
softwood plywood. 

Phenol-Formaldehyde Resins 
B8 BInders and Adhesives 

These resins are prepared by condensing 
phenol, a yellowish solid (commonly called 
carbolic acid), with . formaldehyde (a gas in 
water solution), using relatively low mole ratios 
of formaldehyde to phenol under heating and 
refluxing conditions. 

71 
The formaldehyde combines chemically 

with the phenol to form intermediate methylol 
groups on the phenOl molecule in the ortho and 
para positions. These methylol groups are 
largely chemically converted to methylene 
bridges by heat in the subsequent curing 
reaction. Thus, the original formaldehyde loses 
all identity as such, and is rigidly combined 
chemically with the phenOl to form stable 
polymeric structures, 

The typical phenOlic plywood adhesives 
must be cured with heat and pressure under 
rather highly alkaline conditions, with curing 
temperatures being typically 265 to 3000 F. 
Further chemical condensation during curing 
occurs to produce a very durable, insoluble and 
heat-resistant polymeric structure which resists 
chemical degradation very well and can be 
decomposed only by heating under strong acid 
or alkaline conditions. 

There is little free formaldehyde in the 
original resin dispersion and the higher cure 
temperatures used tend to volatilize any 
residual free formaldehyde. In addition, heating 
formaldehyde in the presence of the strong 
alkaline catalysts used would tend to convert 
any free formaldehyde into methyl alcohol and 
formic acid (as sodium formate) by auto 
oxidation-reduction referred to as the Canniz
zaro reaction. 

This combination of low free formaldehyde 
in the resin, the high temperatures and long 
cure periods, and the Cannizzaro reaction all 
tend to result in extremely low amounts of 
residual formaldehyde in the bonded product. 
These factors would tend to explain the lack of 
any reported problem with formaldehyde emis
sions from phenolic resins in wood products. 

The high resistance of phenOlic resins to 
deterioration under a variety of severe service 
conditions is, of course, a principal reason why 
these resins are used so widely in making 
Exterior-type softwood plywood and structural 
pariicleboard. The durability of phenolics also 
explains why they are used for plastic 
moldings, as adhesives for severe service as in 
bonding brake linings for vehicles, and for 
various components for aerospace vehicles. 
Being highly durable, these resins do not break 
down to release formaldehyde. Some other less 
durable resins are also made with formalde
hyde and they can break down and release 
some of this chemical under certain conditions. 
The phenolics, however, are not to be confused 
with such resins. 

CONCLUSIONS 

There are no confirmed reports of 
formaldehyde emission problems with phenolic 
resin-bonded wood panel products, and a 
formaldehyde emission problem with these 
resins is not anticipated for the following 
reasons: 

I. The demonstrated high stability and 
durability of the phenOlic resins. 

2. The low mole ratio of formaldehyde to 
phenol in the phenolic resins. 

3. The high cure temperatures and long 
cure periods used in hot pressing the phenolic 
resin-bonded wood products. 

4. The potential destruction of any free 
formaldehyde under alkaline curing conditions 
used with the phenolic resins (Cannizzaro 
reaction). 

Under the circumstances cited above, one 
would not expect any significant formaldehyde 
emission problems with phenolic resin-bonded 
wood panel products. 
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NoverTber 1 7 ,  1 983 

H r .  Anthony H .  I�orrell 
Environmmtal ['lanager 
Oonnev i l l e  Power Administration 
P . O .  Box 3621-5J 
Portland, Oregon 97208 

(9) 

RE : Ora ft US - T h e  Expanded Hesidential Ileatherization Pro�ram 

Dear Hr. I'lorrell: 

W e  recently have received the dra ft environmental impact statement for 
the Bonneville Power Administration' 5, proposed Expanded Residential 
Weatheriz ation Program. Upon reviewing the i n formation in the draft 
E I S  we have determined that the nature of th e proj ect is such that i t  
w i l l  have no effect o n  National r�egister properties or other signi flcant 
archaeological or historical sites. j[lY '

,

� 
Thomas �reen 
State A�j,�eOlOgist 
State Historic Preservation 0 ffice 

T JG/bhd 

7ft 
Your Seattle City Light 
Joseph P. Recchl, Supenntendent 
Charles Royer, Mayor A. ... s ",.r RE;)L'r 

By D,,"(-
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November 1 0 ,  1 983 

Mr. Peter Johnson,  Administrator 
Department of Energy 
Bonneville Power Administration 
P.O. Box 3 6 2 1  
Portland, Oregon 9 7 208 

Dear Mr. Johnson: 

My staff has reviewed the Draft Environmental Impact Statement (EIS ) 
on Bonneville Power Admin istration ' s  (BPA) proposed Expanded 
Residential Weatherization Program. Indoor air quality has emerged in 
recent years as a subject of clear concern. Numerous studies and 
reports , this EIS among them, have documented the issues . Seattle 
City Light j oins those recognizing the need to address these concerns. 
We commend BPA for its effort in this regard. 

I t  is also clear that some energy conservat ion measures will increase 
indoor air pollution problems if strong pollution sources are already 
present in the residence . It does not follow, however, that the best 
method of dealing with indoor air problems is to link them with home 
weatherization. Strategies which are under the control of homeowners 
rather than BPA or utilities are preferable. For example,  the 
elimination or control of pollution sources is almost certainly a more 
effective strategy than foregoing or preventing weatherization in most 
cases . Source control may often be more effective and less costly 
than mechani cal ventilation. It is our position that programs based 
on informed homeowner choice and mitigation measures geared to 
specific si tuations are most likely to accomplish both the goals of 
energy conservation and of indoor air quality. 

Our detailed comments make the following general points : 

; I 
; I 

BPA has in the past assumed responsibili ty, to the detriment of 
obtaining conservation, for choices properly made by homeowners 
provided with adequate informat ion. Mitigation-by-exclus ion 
strategies deny the homeowner the chance to make an inf ormed 
choice . 

BPA should apply the same level of scrutiny and evaluation of 
health effects to thermal generation which will be required if 
the expanded weatherization resource is not obtained as it 
applies to the expanded weatherization resource. 

"An Equal Employment Opportunity - Afflrmallve Acllon Employer"" 

City 01 Sealile - Clly llghl Departmenl. City Ught BUilding" 1 0 1 5  Third Avenue" Seattle, Washington 981 04 (206) 625-3000 
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The methodology and data on health effects raise more questions 
than they answer . 

The presentation of mitigation is incomplete.  Further, 
mi tigations are presented in a way which does not allow a 
comparison of their cost-effect iveness in relationship to energy 
and health. 

BPA ' s  presentation of the issues to the public does not promote 
obj ective analysis, but fosters the misconception that 
residential weatherization will only be obtained at the expense 
of human health. 

trrILITY RESPONSIBILITY. BPA ' s  approach in the EIS overstates the 
problem of indoor air pollution as it relates to utilities ' 
responsibilities and the acquisition of expanded residential 
weatherization as a conservation resource. 

a. 

b 

Implicit in the EIS, and apparently unquestioned, is the 
aSBumption that BPA (or the utility ) ,  rather than the 
homeowner ,  is responsible for both assessing the health risk 
for each home and making the decision whether to tighten the 
house .  (The decision against tightening keeps existing 
indoor pollutant levels unchanged . )  City Light ' s  position 
has been that the utility ' s  responsibility lies in notifying 
the customer about possible increases in concentration of 
pre-existing pollutant s ,  with the potential for increasing 
health problems as a consequence of the homeowner 's decision 
to acquire house tightening measures offered by City Light. 

We feel the EIS should have focused on the changes in indoor 
air quality which can be attributed to house tightening. 
Such an orientation would have led to the needed analysis of 
how tightening affects air exchange in the house, whether 
health is significantly affected by the resultant air 
exchange rates and what mitigation can be applied to the 
impact s .  

1 0 
The EIS offers a one-page treatment of a notification 
strategy under "Other Mi tigation", describing a program in 
which homeowners would be provided information on "possible 
detrimental effects of operating a wood stove inside a 
tightened house and possible detrimental effects of smoking 
inside a tightened house" ( p .  2 . 4 7 ) .  Notification as 
discussed in the EIS relates to a sensational but very small 
part of the health effects being linked to indoor air 
pollution -- smoking and cancer. Such information is greatly 
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2 .  

1 2 

1 0 

c. 

1 1  

deficient in disclosing what it is purported to disclose, the 
range of indoor air pollutant health effects . What is more , 
the section is devoid of the information homeowners should 
factor into their own decisions about exposure to indoor 
pollutant s ,  the kinds of increases in pollutant concentration 
attributable to house tightening, and the effects of 
ventilation measures. City Light has provided BPA details 
about our policy and program, in which we provide information 
to homeowners and allow them to decide for themselves about 
house tightening. Unfortunately, the EIS nowhere 
acknowledges this , and brushes aside disclosure to customers 
as a program which cannot be evaluated and whose effects are 
unknown although probably beneficial (p. 2 . 4 8 ) .  

Notification is one measure o n  the spectrum of BPA 
involvement . A more coherent description of program options 
is needed . Beyond disclosure , BPA could explore case-by-case 
approaches , with identification and response more tailored to 
specific problems . The monitoring measures in Mitigations 1 
and 3 are a start in this direction. We feel that a 
case-by-case approach should be fully analyzed before moving 
to broad exclusions as program choices. In order to decide 
when it might be practical to move from a disclosure-only 
strategy to a case-by-case approach, one must have available 
a good description of the cost and adequacy of moni toring 
methods.  

STANDARD OF ANALYSI S .  The approach taken in this EIS leads us to 
wonder why this level of scrutiny is being applied to acquiring 
this conservation resource. A different standard of analysis of 
health effects seems to be applied to non-conservation resources. 
The EIS does not equally detail the effects from acquiring the 
thermal generating resources which will be needed if conservation 
resources are unavailable. 

a .  An adequate comparison of health effects among options should 
estimate the degree to which negative health effects will 
occur with the No Action option (BPA ' s  existing program with 
substantial categories excluded from weatherization 
programs ) ,  especially if weatherization is pursued 
independently by homeowners uninformed of the impacts of 
their actions and unassisted by mitigation efforts . It is 
expected that some homeownerp will tighten their homes on 
their own ( p .  2 . 1 2 ) .  There is no mention that health risks 
will increase as a result unless these homeowners take their 
own steps to mitigate health effects . There is no attention 
to whether the No Action al ternative would contribute to 
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b .  

increased rates promoting price-induced tightening measures , 
with potential health risks . 

1 2 

The description of health risks of the No Action alternative 
includes estimates of injuries and accidents from 
construction of coal-fired or nuclear thermal plants ( the 
alternative resources )  but not the health effects from plant 
emissions or from water or land contaminated by their was tes . 
If health effects are to be examined in such detai l ,  then 
trade-offs between acquisi tion of this conservation resource 
and acquisition of a coal or nuclear resource would best be 
understood by comparing all disease risks from chronic 
exposure to indoor air pollutants with all disease risks from 
chronic exposure to coal-fired plants emissions or to 
radioactivity from handling and storing nuclear materials . 

3.  

1 3 1 

4 .  

COMPARISON O F  HEALTH EFFECTS AMONG ALTERNATIVES. The EIS fails 
to analyze house tightening health effects in a fashion which is 
complete and conducive to comparing the alternative proposal s .  
The cancer increases attributable t o  house tightening are so 
small that their signifi cance is not established, particularly in 
light of the statement that estimating cancers based on some 
substance levels is not accepted by the entire scientific 
community (p. 2 . 1 0 ) .  Such detailed presentation of cancers 
exaggerates that risk and obscures the signifi cance of 
"non-cancer" health effects . Yet for some pollu tants , such as 
formaldehyde , the major health problem is something other than 
cancer. 

a .  Because of contaminants , wood stoves and portable space 
heaters (kerosene) are indicated as bases for exclusion from 
weatherization . No mention is made of the degree to which 
tightening a home reduces or minimizes the use of these heat 
sources , presumably with an attendant reduction in pollutant 
emissions . Further reductions attainable wi th mechanical 
ventilation should also be considered, given the statistical 
levels dealt with in this study. 

b .  To properly assess health effects from indoor air pollution, 
one would need to take into account the distinct and the 
synergis tic effects related to outdoor air quality and to 
non-residential indoor air exposures ( indoor air can be a 
problem in work places and other buildings besides homes 
where people spend a good deal of time ) .  

EXAMINATION OF AIR CHANGES PER HOUR. The direct impact o f  house 
tightening is a decrease in the number of air changes per hour 
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(ACH) of natural ventilation. While houses cannot reliably be 
designated "safe" or "unsaf e "  based on levels of natural 
ventilation because the pollution levels are more important , it 
might be useful to a homeowner to know i f  the house would be 
relatively tight or relatively leaky af ter weatherization ,  and 
whe ther natural ventilation would be expected to go down 10% or 
80%. 

The homeowner would want to know the "baseline" ACH for her/his 
house and the change in ACH as i t  relates to specific pollutants , 
in order to be able to assess energy conservation savings versus 
health risks . A more "case-specific" approach appears 
appropriate here ; while no universal "safe " ACH level can be 
established, ACH in relation to specific pollutants /health 
effects could be evaluated.  

What is mor e ,  i f  air exchange rates can be restored by mechanical 
ventilation, mitigation measures should address this. To frame 
the dis cussion in terms of pollutant levels without evaluating a 
variety of means to remove sources or reduce those levels is to 
steer toward exclusion criteria such as those already 
cons training BPA ' s  weatherization program. 

Treatment of air exchange rates and effects is very general in 
the Appendices . As averages or examples are used elsewhere for 
purposes of analys i s ,  average or example ACH rate� would be 
appropriate in this discussion. If  ACH is diff icult to measure 
in individual homes , then i t  would be helpful for the EIS to 
discuss current technology and how utili t ies can utilize this 
information for specific cases . 

Nowhere in the EIS is there discussion of the health effects from 
not educating homeowners about ACH or changes in pollutant levels 
in different homes or from varying sources. Thus the purchaser 
of a very tight house ,  unaware that' its ACH is in its lowest  
ranges , might smoke, install a woodstove or kerosene heater, 
install carpeting or furniture which contains formaldehyde,  e t c . , 
without realizing the risks from continuing activities which 
might have been innocuous in a house with significantly greater 
ACH .  

CRITERIA FOR AND TREATMENT OF MITIGATION. The EIS i s  set up in 
such a way that it is virtually impossible to determine the most 
cost-effecti ve and appropriate measures to both protect health 
and reach conservation goals . 

By framing the issue as it has--that is , enumerating cancers 
related to pollutants rather than impacts from changes in air 
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exchange rates in tightened houses with or without 
mitigation--the EIS presents the health problems as virtually 
unsolvable under the Proposed Action (no exclllJ:;ions from the 
weat herization program). 

The Proposed Action without mitigation would ignore health 
effect s .  The exclusion categories offered as mitigation 
continue BPA ' s  policy of excluding large numbers of 
customers, significantly hindering energy conservation 
efforts. The exclusion categories are based on assumptions 
about pollutant sources , rather than on demons trated problems 
in particular homes.  A case-by-case strategy is not really 
discussed. Neither ignoring the health question, nor 
continuing to exclude the seven categories of customers 
is a suitable approach, in our view. 

b. As depicted in the EIS,  it would seem that indoor air quality 
problema can be handled by mechanical ventilation . But the 
content and format of the EIS fall far short of thoroughly 
examining mitigation-by-action possibilities, talking only 
about air-to-ai r heat exchangers (AAHX) ,  and not even doing 
that completely. From the presentation, readers are left to 
conclude that mechanical ventilation other than by AAHX is 
not feasible, while using AAHX is extremely cost ly. 

The short shrift given to other devices for taking pollutants 
out of home air ( "Other Mitigations Not Included " ,  p.  2 . 53 )  
is questionable . I n  a previous consumer publication, BPA has 
stated that other devices are effective to control indoor air 
pollutants : see "Indoor Air Quality" booklet DOE/BP-88, 
Harch 1982. What is known and unknown about various 
ventilation and filtering devices aeems to be not much 
different from what is known or unknown about heat 
exchangers. That the EIS explores using only heat exchangers 
leaves many crucial questions unanswered. 

Among those questions is the appropriateness and practicality 
of selecting different pollutant control techniques for 
different pollutants . The EIS recognizes that only some and 
not all of the pollutants may be problems in a particular 
home (or type of home, such as mobile homea ) .  The EIS should 
examine the practicalities and costs aspects of responding to 
specific problema with the device most effective (and 
cost-effective) for controlling the pollutant ( s )  involved. 

c. Even if one accepts the EIS "choice" of AAHX as the sole 
action method to reduce indoor air pollutant levels and still 
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obtain the conservation resource safely, then one looks for a 
discussion of this chosen technology, a breakdown of costs, 
an explanation of installation, equipment and operation 
requirement s .  One also looks for resultant air exchange 
rates or effects on specific pollutants .  The EIS does not 
carry through on this analysis , however. It does not provide 
in an accessible manner the data needed to interrelate health 
effect s ,  mitigation measures , and cost-effectiveness in terms 
of energy efficiency, energy savings , and dollars per 
megawatt.  

d .  We,  and no doubt other readers,  have attempted to extract 
this data . However ,  questions such as overlap among 
categories and among health effects cloud the usefulness of 
our calculations . For example , it appears no 
mitigation-by-action measure addresses pollutants from 
unvented combustion appliances. Is there no alternative to 
do so? Is the mitigation-by-action category of radon homes 
coincident with the exclusion categories s lab-on-grade and 
well-water ? What is the overlap among homes with radon, 
homes with wood stoves and homes with formaldehyde, and how 
do such overlaps affect the number (and cos t )  of heat 
exchangers that would be required if the mitigation-by-action 
proposals were implemented? Where do apartments fit in or 
overlap? The category wood stove homes appears very large, 
(p. 2 . 34 :  663, 000 wood stove homes , p.  2 . 4 2 :  951 , 000 total 
homes , 288, 000 heat exchangers ) ,  and providing AAHX to them 
appears very expensive. How would the wood stove category ' s  
size , energy savings ,  and costs b e  affected b y  requiring some 
wood stove efficiency standards before tightening, and/or 
monitoring for pollutants before providing AAHX (the same 
strategy as proposed for radon and formaldehYde homes ) .  

The data i n  the E I S  suggest that i n  homes with wood stoves 
and in homes where moni toring shows significant radon or 
formaldehyde levels , AAHX significantly reduces these and 
other pollutants .  Why then, is there no discussion of 
mitigation by AAHX for all the rest of the exclusion 
categories? 

The average cost for installing heat exchangers is $650.  How 
much of this cost is materials and how much labor? What 
characteristics about the home dictate these cos t s ?  Are 
there different types of heat exchangers or different 
labor /materials costs for mobile homes , apartment s ,  small and 
large houses ? 
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6 . . PREFERRED ACTION BASED ON PUBLIC RESPONSE . We are trouh1ed by 
the effect of BPA ' s  declining to identify a Preferred 
Alternative, coupled with its assertions that public response 
will be the basis for its decisions . The manner of presentation 
in this cas e ,  in the E r S ,  and accompanying press releases , 
advertising, and brochures , fosters the misconception that house 
tightening causes cancer. Public response will thus be based on 
a misleading emphasis . The ElS repeatedly documents and charts 
links between indoor air pollutants and cancer and respiratory 1 6 I ailment s ,  doing a poor j ob of dis tinguishing pre-existing air 
quality from the higher concentrations of pollutants in some 
tightened hous es . It is this health risk increment and the 
possi bilities for mitigating it which should have been better 
presented in both graphics and text. The single graph on this 
point is small and poorly labeled, overshadowed by large graphs 
and tables based on prior pollutant levels . As a result , the ElS 
contains no easily accessible showing of the trade-offs 
homeowners must make in deciding whether or not to tighten their 
homes , or how to mitigate the effects of doing so.  

We believe that the Proposed Action should include act ive and high 
qualit y  disclosure of information to homeowners about indoor air 
quality .  We feel that mechanical ventilation is worth pursuing as 
effec tive mitigation where house tightening leads to problematic 
indoor ai r pollutant levels . 

Our comments are not intended to argue for further study or a new ElS. 
We encourage BPA to narrow its focus to the real issues created by the 
weatherization proposal, and to move toward a workable program for 
acquiring rather than limiting this conservation resource. 

Sincerely, � 
Superintendent 

SA: dms 
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Sanford �Ioflaa 32172 

N ov e m b e r  2 1 ,  1 9 8 3  

M r . A n t h o n y  R .  Mo r r e l l  
Env i r onmen t a l  M a n a g e r  
B o n n e v i l l e  P o w e r  Admi n i s t r a t i o n  
B o x  3 6 2 1 - S J  
P o r t land , O r e g o n  9 7 2 0 8  

D e a r  Mr . M or r e l l : 

A f t e r  r ev i e w i n g  t h e  d r a f t o f  B . P . A .  I S e n v i r o nm e n t a l  imp a c t  
s t a t em en t ,  w e  h e r e  a t  Ru s h - H amp t o n  w e r e  v e r y  impr e s s e d .  
Ind o o r  a i r  p o l l u t i o n  i s  t h e  p r im e  a r e a  o f  c o n c e r n  h e r e  a n d  
i n  f ac t ,  a lm o s t  a l l  o f  o u r  R e s e a r c h  a n d  D ev e l o p m e n t  
e f f o r t s  a r e  d i r e c t e d a l ong t h a t  l in e . 

The c a p a b i l i t i e s  of Ru s h -Hamp t o n ' s  R e s e ar c h  a n d  D ev e l o p m e n t  
D e p a r tm e n t  a r e  e x t e n s i v e .  A s  a ma t t e r  o f  c o u r s e  w e  a r e  
i n v o l v e d  in t h e  f o l l ow i n g  a r e a s : 

I n d u s t r i a l  M i c r o b i o l o g y  
A n a l y t i c a l  C h em i s t r y 
G a s  a b s o r p t i on t e ch n o l o gy 
S e p a r a t i on s , t e c h n o l o g y  in o r g a n i c  c h em i s t r y 

Add i t i o n a l l y , Ru s h -Hamp t o n  u t i l i z e s  an i n - h ou s e  M e c h an i c a l  
T e s t in g  L a b o r a t o r y .  T h i s  l a b o r a t o r y  a f f o r d s  u s  t h e  
c a p a c i t y  t o  t e s t  m o t o r  p e r f o rm an c e , a i r  f l o w ,  n o i s e  l e v e l s , 
and f i l t e r  a i r  f l ow . 

P e r h a p s  m o s t  u n i q u e  is o u r  i n - f i e l d  r e s e a r c h  u s i n g  s t a t e 
o f - t h e  a r t  t e c h n o l o g y . T h e  Ru s h - H amp t on H o u s e ,  l o c a t ed i n  
Amh e r s t , Mas s a c h u s e t t s ,  i s  t h e  s i t e  o f  a n  o n - g o i n g  r e s e a r c h  
pr o j e c t .  T h i s  p r o j e c t  i s  d e s i g n e d  t o  c ha r a c t e r i z e  i n d o o r  
a i r  p o l l u t i o n  a s  a r e su l t  o f  e n e r g y - e f f i c i e n t  c on s t r u c t i o n .  
T h e  Ru s h-Ham p t o n  Hou s e  i s  a s u p e r  i n s u l a t e d , p a s s i v e  s o l a r  
h e a t e d  home , e qu i p p ed w i t h  i n s t r u m e n t s  t o  m e a s u r e  a n d  
i d e n t i f y  i n d o o r  p o l l u t a n t s . T h o s e  p o l l u t a n t s  m e a s u r e d  w o u l d  
i n c l u d e :  
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Mr . Anthony R .  M o r r e l l  
P a g e  Two 
N o v em b e r  2 1 ,  1 9 8 3  

Form a l d ehyd e 
R a d o n  
P o l y nu c l e a r  a r oma t i c  hyd r o c a r b o n s  

W e  b e l i ev e  t h e  p r od u c t s  manu f a c t u r e d  b y  Ru sh-Ham p t o n  c o u l d  
b e  o f  r e a l  v a l u e  t o  t h e  B . P . A .  I n  p ar t i c u l a r , o u r  PM 1 9 0  
H E P A  u n i t  w o u l d  s e em t o  b e  mos t b e n e f i c ia l .  

T h e  PM 1 9 0  makes u s e  o f  a h i g h  e f f i c i ency H . E . P . A .  f i l t e r  
a s  we l l  a s  o u r  own g a s  abs o r p t i on t e chno l o g y . The a d v a n
t a g e  i s  a i r  f i l t r a t i on which encomp a s s e s  p a r t i c u l a t e  
r emova l a s  w e l l  a s  t h e  r emov a l  o f  g a s e o u s  c o n t am i n an t s .  

R u s h -Hamp t o n ' s  PM 1 9 0  and o t h e r  p r o d u c t s  cou l d  p r o v i d e  you 
with an a c c e p t a b l e  a l t e r n a t e t o  heat exc hang e r s . 

H e a t  exchang e r s  a r e  c e r t a i n l y  a c r e d i t a b l e  means o f  
ach i e v i n g  s o m e  of t h e  g o a l s  a n d  m e e t ing t h e  s p i r i t  o f  y o u r  
envir onmen t a l  i m p a c t  s t a t em e n t .  Howev e r , y o u  w i l l p r o b a b l y  
f in d  t h a t  a c t u a l  c o nd i t i ons i n  t h e  f i e l d  w i l l p e r m i t  t h e  
u s e  with l e s s  e x t r eme m e a s u r e s . T h o s e  m e a s u r e s  c o u l d  v e r y  
w e l l  inc l u d e  t h e  u s e  of s c i e n t i f i c a l l y  d ev e l o p e d  m e cha n i c a l  
f i l t r a t io n  d ev i c e s . T o  t h a t  e n d  we r e c omme n d  o u r  P M  1 9 0  
and P M  1 8 0 . 

We h a v e  t a k e n  t h e  l ib e r ty t o  i n c l u d e  some s u p p o r t d a t a . 
P l e a s e  r e v iew t h i s  a t  your c o nv e n i e nc e . 

O u r  f a c t o r y  r e s p r e s e n t a t iv e  f o r  t h e  P a c i f i c  N o r t hwe s t  i s  
M r . John E r b s t o e s 8 e r  o f  S e a t t l e , W a s h i n g t o n . Mr . E r b s t o e s s e r  
w i l l  b e  g l ad t o  s u p p ly y o u  w i t h  add i t i o n a l  d a t a . 

S i nc e r e ly , 

RUSH-HAMPTON I N D U S TR I E S ,  I N C . 

N S / b lm 

E n c l o s u r e  
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Ref erence rna terial : 
"The Inside Story on Indoor Air Pollution , "  c 1 982 Rush-Hampton Industries ,  Inc. 
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'",4 DEPARTMENT OF HEALTH &. HUMAN SERVICES 

Mr. Anthony R. Mo r re l l  

DEC 5 1983 

Env ironnenlal Managpr 
Bonnev i l le Power Adm i n istrat i on 
P . O .  80x 3621 -5J 
Port I and . Oregon 97208 
Dear Mr . Mo r r e l l :  

Public Health Service 

Food and Drug Administration 

Rockville MD 20857 

The s t a f f  o f  the Nat.ional Center for Dev ices and Rad i o l oq i r a l  Heal t h  
has revi ewed sect ions o f  the Draft E I S  on weatheri z a t  ion lhat pe rtai n 
to radon ( and daughler s ) . Wh ile this review has exam i ned the basil' 
data and approach used in the repo r t ,  a e r i t  iral review and checking 
o f  canputational resu l t s  has not been performed . The document is 
ralher di f f i c u l t  to rev i ew because aspect s i n v o l v i ng radon ar e 
sc a t lered thr oughoul the repor t . 

The basiC' data and methods used lo assess t.he r i sks from radon draw 
heav i l y  on the work of Ha r l ey and Pasternack - 1981 , and are consis t ent 
wi t h  the assessment o f  env i r onment al and indoor radon in NCRP d r a ft 
report 

5
C-57 ( Aug . 16 .  1982 ) .  The v a l ue se l ected by the Draft E I5  fo r 

radon in we l l  water is a factor o f  2 great er t han t.hat of Draft NCRP 
SC-57 for thE' U . S .  average . For homes using we l l  water , l h is source 
predom i na tes and lhus t h e  value may b e  ar t i fi c i al l y  t o o  high . 

I The report also fails to indicate what mj t igat j on woul d be undert aken 

2 i f  the proposed act. ion i s  adopt ed . It. wou l d  probably b e  appropr i a t e  

I lo undert ake radon mon i t o r ing a n d  MiLigat ion-By -Act ion No . "3 f o r  lhose 3 homes hav i ng h iqh radon leve l s .  

Thank you for the opport.un i ty t o  commenl o n  t h i s Dr aft [ IS .  

,
5;��S ' " 

lohn C. V i l l� 
i reet 0 r 
a t i onal Cent PI' for Dev ices 

and Rad i o l og i c a l  Heal t h  

7 6  
u. s. 
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Anthony R .  Morrel l 

1 2 0 0  S I X T H  A V E N U E  
S E A T T L E ,  W A S H I N G T O N  9 8 1 0 1  

Environment al Manager 
Bonnev i l l e  Power Adm i n i strat i o n  
PO B o x  3621 -SJ 
Port l an d ,  OR 97208 

Re : Draf t E IS - -Expanded Resi dent i a l  Weather i z a t i on Program 

Dear Mr. Morre l l :  

We have revi ewed the Expanded R e s i den t i al Wea ther i z a t i on Program Draft 
E I S .  We appreci ate the exten s i on of t i me you have g i ven u s  to pro v i de 
for rev i ew by our Headquarters Offi ces of Air  and Rad i a t i on Programs. 

A copy of the i r  deta i l ed techn i ca l  anal ys i s  is attached . Si nce the 
Of f i ce of Air Programs s t af f t i me d i d  not a l l ow a det a i l e d  tech n i cal  
ana l ys i s  of the Draft E I S ,  we have recommended to Rusty A l ton of your 
staf f that he contact J i m  Repace ( FTS 382-7747) o f  EPA ' s  Of f i ce of A i r  
Program s .  They c a n  i nforma l l y  di scuss work bei ng done b y  E P A  that m i ght 
ass i st BPA i n  further work on th i s  EIS and on i ndoor air po l l ut i on 
effec t s  of the weatheri zat i on program. 

Scien,t.if.ic ,B a s i s  For I\nalys i s  

Overa l l ,  the E I S  does a reasonabl e  job coveri ng a d i f f i c u l t  and n o t  f u l l y  
devel oped area of techn i ca l  anal ys i s .  B P A  a n d  others work i ng w i t h  i ndoor 
a i r  po l l u t i on and radi ation probl ems m i ght benef i t  from efforts to 
deve l o p  a more sound sc i e nt i f i c  bas i s  to support the ana l ys i s  contai ned 
in the EIS and the proposed m i t i gat i on strateg i e s .  

Mi t i  qati on Strateg.i es 

We re commend that BPA d i scuss cond i t i onal weatheri zat i on as a m i t i gation 
strategy . Th i s  strategy wou l d  estab l i sh the condi t i on s  an appl i cant 
wou l d  h a ve to meet to part i c i pate i n  the weather i z a t i o n  program. 
Cond i t i on s  such as sel ect i ve t i ghten i ng features to mi nimi ze spec i f i c  
ri sks wou l d  b e  establ i shed as standards and dec i s i on cri teri a . Approval 
of a home as a wea theri zat i on program part i c i pant , and the extent of 
par t i c i pa t i on ,  wou l d  be governed by the steps a home owner or re s i dent 
wou I d take to reduce or e I imi nate sources of i ndoor a i r  po 11  u t i  o n .  
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EPA has rated thi s Draft E I S  LO-2 [LO : Lack of Object ion ; 2: Insuf f i c i en t  
I nfonnat i on ] .  W e  appreci ate t h e  opportuni ty to revi e w  t h e  report . Shou 1 d 
you wish  to d i scuss EPA ' s  comments and recommendations,  pl ease contact 
Ri chard Thi e l , Environme ntal Eval uation Branch Chief, at 442-1 72S or 
( FTS)  399-1 72S . Comments on the attachment may be directed to Al l a n  
Ri chardson as i ndi cate d .  

Si nc er e  ly,  

Clj\J--�L rz \Z� 
Ernesta B .  Barnes 
Re9ional Adm i n i strator 

Attachments 

cc: Al l an R i chardson 
Jim Repace 
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Bonnevi l l e  Power Adm i n i strat i o n  
Expanded Resident i a 1 Weatheri z a t  i on Program 

Analys i s  of the Draft En v i ronmental Impact Statement 
PREPARED BY EPA OFFICE OF RADIAT ION PROGRAMS 

2 I 1 .  The risk est imates for i ndoor exposure to radon are i nadequate and pro
j ect an art i f i  c i a  l l y l ow i mpact on the qua 1 i ty of the human envi ronment .  
The pred i c t i ve model o f  Harl ey and Pastern ack ( HaSl ; NCRPSO) that was used 
i n  BPA ' s Draft E IS has previ ous ly been revi ewed by EPA. ( See page A . 2-27 
in Vol ume II of EPAS3. ) I t  does not provi d e  a scient i fical l y  sound basi s 
for eval u at i ng ri sks of l ung cancers i nduced by rad i at i on .  

3 

The model arb i t rari l y  i ncorporates a mathema t i c a l  func t i on remov i ng l u ng 
c ancers w i th a half-time of 20 years post exposure from the data base. 
Th i s  bi ases the estimated risks by a factor of about four. The au thors of 
the model provi de nei ther the reason for i ntroducing thi s func t i o n  nor i ts 
scien t i f i c  j us t i f i cation.  Observat i ons of rad i ogen i c  l u ng cancer among 
the atomi c bomb s urvi vors c l ear ly contradi c t Harley and Pas ternack ' s  
conjecture. 

The ri sk estimates produced by the model are a factor of f i ve or more 
lower than those calcul ated by EPA (� ill.l, the Nat i onal Academy of 
Sci ences ( NASSO) , and the Atomi c Energy Board of Canada ( AECBS2 ) .  The E I S  
shou l d  b e  revised t o  refl ect these h i gher val ues . The r i s k  coef f i c i ents 
used in general envi ronment analyses, such as t h i s  E IS ,  shou l d  be based on 
the cons i dered reviews of major groups ci ted above, rather than the specu-
1 ative model proposed by Harley a.nd Pasternack • 

, , 1  '-
2. In Figure 2 on page x ,  the l ogartthm'c scale  chosen for the hori zonta l  
axis does not adequately i l l ustrate the "tN f ferences i n  t he number o f  e s t i 

,mated cancers p e r  year among t h e  base l i ne ,  n o  a c t i o n ,  a n d  proposed action 
S{;enari os for each of the i ndoor po l l utant s .  The add i t i onal number of 
caocers that are estimated to resu l t  from the no-action or proposed act ion 
programs are i mportant to the analys i s  of the net benef i t  provided by the 
BPA weatheriia t i on program. Thu s ,  the d i fferences among the est imated num
ber of cancers for the basel i ne,  proposed action and no-act i on a l ternatives 
shou l d  be pl otted for each i ndoor po l l u tan t .  

. U S ,  shou l d  i ncl ude more d i scussion and expos i tion o f  methods o f  radon con-
1 3 .  The sec t i o n  on removal /decay of i ndoor pol l u t ants, page 3 . 6  of the 

4 tro l ,  e . g . ,  the removal and pl ateout of radon progeny obt a i ned by the use 
of ai r treatment and c i rcul at i on systems. ( For example,  see RuS3 . ) These 
a i r  treatment and circ u l at i on systems s hou l d  a l so be cons i dered as 
add i t i onal Mi t i gations -by-Action in the E IS .  1 4 .  The E IS sho u l d  i nc l ude a d i scussion o f  the effects that an i ncrease i n  
the concentrat i o n  of part i cu l ates can have o n  the concentration o f  radon 
progeny. Increases both in the concentrat i on of part i cul ate matter and i n  5 the concentrat i o n  o f  radon wi l l  separately l ead to i ncreases i n  exposure t o  
radon progeny. Th i s  i nf l uence o f  the part i c u l ates i s  descri bed b y  current 
mode l s  of the pl ateout of progeny . ( For example,  see KnS3. ) 
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5. The sect i o n  ent i t l ed " Lung Dos i metry Mode l s "  on page F . 2  of the BPA 
Draft E IS states that: 

"In some treatments of model i ng of r i s k  from radon 
daughter expos ure , a tendency has been evi dent to 
art if i c i al l y  l ower the cumu l at i ve exposure in the 
en v i ronment,  presuma b l y  to account for decreased 
breathi ng rates under non-work i ng cond i t i ons ( EPA80 ) .  
Th i s ,  i n  our o p i n i o n ,  i s  nei ther warranted nor just i 
f i ab l e  i n  v i ew of the uncert ainties  associ ated w i th 
the vari ous rad/WLM values . "  

These remarks d o  not re f l ect that the epi demi o l o g i c a l  approach of 
eva l uati ng r i s k s  i n  terms of potent i a l  cumu l at i ve exposure ( i n  WLM) rather 
than in terms of l ung dose ( i n  rads ) avoids  the uncertai nty i n  the rad/WLM 
convers i on v a l u e .  The potenti a l cumu l at i ve exposure is a measure of the 
i nhaled potent i a l  a l p h a  energy and does not depend on the rad /WLM v a l ue. 
Hence, the observed re 1 at i onshi p between potent i a 1 cumu 1 at i ve exposure (i  n 
WLM ) to radon progeny and the i nc i dence of l ung cancer i s  not affected by 
the uncert a i nty i n  the rad/WLM v a l u e .  

The conversion rat i o  ( rad/WLM ) i s  o n l y  of i nterest i n  eval uati ng the 
actua 1 dose del i vered to ce 1 1  s that eventua 1 1  y cause 1 u ng cancer. 
Unfort unatel y ,  thi s is not feas i b l e  at t h i s  t i me,  as we do not know the 
l ocation of the cel l s  or the i r  depth i n  the bronchi a l  mucosa ( RP C  80) . 
Thus, i n  order to a vo i d  the uncert ai nty i n  the rad/WLM v a l u e ,  the l ung 
cancer r i s k  due to i nhal ed radon progeny i s  best expressed d i rect l y  i n  
terms o f  a person ' s  potent i a 1 cumu 1 at i v e  exposure t o  radon progeny ( i  n 
WLM) rather than i n  terms of the dose ( i n  rad s )  that i s  assumed to be 
absorbed i n  l ung t i ssues ( RPC80) . 

The effect of the breathi ng rate on potent i a l  cumu l at i ve exposure was 
noted i n  early papers whi ch c 1 ari f i  ed the concept of the Work i ng Leve 1 and 
the Wor k i ng Leve l Month . Evans states that : 

" In order to descri be radi at i on expos u re ,  the Work i ng 
Level u n i t  • • •  s hou l d  be mu l t i p l i ed by an average 
breathi ng rate (1 i ter Imi n .  ) ,  by an average fract i ona 1 
retent i on i n  the 1 ung , and by the durat i on of the 
exposure . "  ( Ev69 ) .  

Thu s ,  the d i fferences i n  breath i ng rates between workers i n  the ml n l ng 
i ndustry and members of the general pu b l i c  shou l d  be accounted for i n  order 
to real i st i ca l l y es t imate the cumu 1 at i ve exposure to daughter products . 
The fracti onal retent i on in the l ung i s  an i ndependent correct i o n ,  and 
there i s  sc i ent i f i c  uncert ai nty as to the s i ze and the di rect i on ( greater 
or sma l l er )  of the correction between m i ners and members of the general 
publ i c .  The tre atment of breath i ng rates i s  further d i scussed in EPA78. 

If you have any quest i ons about convnents prepared by the Off i ce of 
Radi at i on Programs, p l ease contact Al l an R i chardson at ( F TS ) 557-8927. 
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