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2018 Carbon Neutral Action Report 

Executive Summary 

Northern Health is pleased to submit our 2018 Carbon Action Neutral Report outlining 
the actions we have taken to address greenhouse gas emissions in this past year and 
our plans for the future.   

During our 2018-2019 fiscal year, Northern Health continued with implementation of 
energy conservation projects at the University Hospital of Northern BC, with expected 
site-specific energy savings of up to 4% annually.  

Ongoing projects are being funded through the Carbon Neutral Capital Program, with 
significant incentive contributions from FortisBC and BC Hydro.  

In 2018, the total heating degree days were unchanged from the previous year. We 
were able to reduce natural gas use approximately 1% through conservation projects. 

Energy conservation projects for 2019-2020 and 2020-2021 have been identified, and 
should result in a combined reduction of natural gas usage by more than 2% overall.  

Our Energy Management team have developed opportunities to save energy at St. John 
Hospital in Vanderhoof, with work to be completed over the next 18 months. Site 
specific GHG reductions of over 50% are anticipated. 

Northern Health remains committed to sustainable actions and leaving a healthy 
environment for the future populations of northern British Columbia.   

Cathy Ulrich 
President and CEO, Northern Health 
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2018 Greenhouse Gas Emissions 

Heating, lighting, ventilation and other building operations necessary to maintain a 
healthy patient and workplace environment resulted in the emission of 21,445 tonnes 
of carbon and carbon equivalents into the atmosphere.  

Paper consumption resulted in an additional release of 326 tonnes of carbon 
equivalent emissions.   

Fleet vehicles resulted in an additional release of 771 tonnes of carbon equivalent 
emissions.  

In total, Northern Health had a measured carbon footprint of 22,542 tonnes for the 
delivery of quality healthcare in the most challenging climate in the Province.  

Offsets Applied to Become Carbon Neutral in 2018 

NHA’s total carbon footprint for 2018 was 22,542 tonnes, 22,512 of which are 
offsetable. Northern Health purchased 22,512 tonnes of carbon offsets to counter the 
emissions identified above, thereby achieving carbon neutrality in accordance with 
government legislation. An adjustment of six tonnes for 2017 was reported. 

Thirty tonnes CO2e of emissions resulting from the combustion of bio-fuel were 
reported as part of our emissions profile in 2018. However, they were not offset as 
they are considered carbon neutral in accordance with the government carbon 
accounting legislation. 

Emissions Reduction Activities 

Northern Health continued to implement energy conservation projects in 2018 to 
reduce carbon emissions from its operations. This is a strategic process which began in 
2008, with additional opportunities already identified through 2020-2021. 

These opportunities will utilize the annual Carbon Neutral Capital Program funding, as 
well as other substantial incentives from our utility partners. 



Actions Taken to Reduce Greenhouse Gas Emissions in 2018 

In 2018, Northern Health decoupled a portion of the domestic hot-water supply from 
the main heating boilers at our largest hospital in Prince George, UHNBC. This will 
provide savings in shoulder season and summer. In addition, boiler control upgrades, 
new flue dampers and a replaced economizer will add incremental savings for UHNBC, 
with total site-specific savings of up to 4% per year. 

Plans to Continue Reducing Greenhouse Gas Emissions in 2019 

During 2019, we will begin Phase I work at St. John Hospital in Vanderhoof. This will 
include: a new heat recovery coil on the main exhaust ducts; a new air to water heat 
pump; four new condensing boilers; a new low temperature heating loop to new low 
temperature reheat coils; and various new pumps, piping and duct work. 

This work will result in site-specific GHG savings of 30%, and a greater then 1% 
reduction in Northern Health’s natural gas usage. 

Capital investments made at facilities to improve energy performance over the last ten 
years are resulting in annual cost avoidance of more than $1 million. Our Energy 
Management team has determined that if we had not done any energy conservation 
projects during the previous decade, Northern Health’s total GHG emissions would be 
up to 30% higher than they are today. 

Northern Health continues to receive incentives and program support from our utility 
partners at FortisBC and BC Hydro, who provide funding for personnel, programs and 
projects. We will continue to implement projects that provide both environmental 
benefits, and long-term financial cost savings. 

Retirement of Offsets
 
In accordance with the requirements of the Greenhouse Gas Reduction Targets Act and 
Carbon Neutral Government Regulation, Northern Health (the Organization) is 
responsible for arranging for the retirement of the offsets obligation reported above for 
the 2018 calendar year, together with any adjustments reported for past calendar years. 
The Organization hereby agrees that, in exchange for the Ministry of Environment and 
Climate Change Strategy ensuring that these offsets are retired on the Organization’s 
behalf, the Organization will pay within 30 days, the associated invoice to be issued by the 
Ministry in an amount equal to $25 per tonne of offsets retired on its behalf plus GST. 

Northern Health 
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1. Ge ne ra l Info rmat io n1. Ge ne ra l Info rmat io n
Na m eNa m e : Keith Hebert

C o n t a c t  Em a i lC o n t a c t  Em a i l : keith.hebert@no rthernhealth.c a

O rg a n i z a t i o n  Na m eO rg a n i z a t i o n  Na m e : No rthern Health Autho rity

S e c t o rS e c t o r : Health

R o l eR o l e  - P leas e s elec t yo ur ro le(s ) b elo w. 
If mo re than o ne ind ivid ual c o mp leted  the s urvey, multip le c atego ries  may b e s elec ted :
Energ y Manager: No

Sus tainab ility Co o rd inato r: No

Adminis trative As s is tant: No

Fac ilities /Operatio ns  Manager/Co o rd inato r: No

CEO/P res id ent/Exec  D irec to r: No

Treas urer/Ac co unting : No

Superintendent: No

Other - P leas e Spec ify: Energ y Spec ialis t

A. St at ionary Source s  (e .g . Build ings , Powe r Gene rat o rs ):  Fue lA. St at ionary Source s  (e .g . Build ings , Powe r Gene rat o rs ):  Fue l
Combus t ion, Ele c t r ic it y us e , Fug it ive  Emis s ions .Combus t ion, Ele c t r ic it y us e , Fug it ive  Emis s ions .

1. Ac tio ns  ta ken by yo ur o rgan iz a tio n in  2018 to  s uppo rt em is s io ns  reduc tio ns  fro m1. Ac tio ns  ta ken by yo ur o rgan iz a tio n in  2018 to  s uppo rt em is s io ns  reduc tio ns  fro m
bui ld ings .bu i ld ings .

a )  D o  yo u  ha ve  a  s t r a t e g y t o  r e d uc e  e m i s s i o n s  f r o m  s t a t i o na r y s o u r c e s ?a )  D o  yo u  ha ve  a  s t r a t e g y t o  r e d uc e  e m i s s i o n s  f r o m  s t a t i o na r y s o u r c e s ?

Yes

If yes  abo ve, what are the main g o als ? : No rthern Health imp lements  energ y co ns ervatio n p ro jec ts  each fis c al year
with an emphas is  o n reduc ing  natural g as  and /o r p ro pane us e. In this  way, b o th co s t s aving s  and  GHG reduc tio ns
are achieved .

b )  Whe t he r  yo u  ha ve  a  s t r a t e g y o r  no t  (1.a ) , b r i e f l y  d e s c r i b e  yo u r  o rg a n i z a t i o n ’s  p l a n s  t o  c o n t i nueb )  Whe t he r  yo u  ha ve  a  s t r a t e g y o r  no t  (1.a ) , b r i e f l y  d e s c r i b e  yo u r  o rg a n i z a t i o n ’s  p l a n s  t o  c o n t i nue
re d uc i ng  e m i s s i o n s  f r o m  s t a t i o na r y s o u r c e s :r e d uc i ng  e m i s s i o n s  f r o m  s t a t i o na r y s o u r c e s :

I. Over the med ium-term term (1-5 years )

No rthern Health will c o ntinue to  utiliz e fund ing  fro m the Carbo n Neutral Cap ital P ro g ram, in add itio n to  incentives
p ro vid ed  b y o ur utility p artners  and  thro ugh s p ec ific  p ro vinc ial and /o r fed eral incentive p ro g rams .

II. Over the lo ng  term (6 -10  years )

No rthern Health will c o ntinue to  ad vo cate fo r c ap ital b udget to  b e inc luded  fo r energ y effic iency in all new fac ility
build s , as  well as  fo r s ig nific ant b udget to  b e made availab le to  enhance energ y p erfo rmance at exis ting  s ites .

c )  P l e a s e  d e s c r i b e  yo u r  s t r a t e g y ’s  g o a l s  ( i f  a n y)  r e l a t e d  t o  c )  P l e a s e  d e s c r i b e  yo u r  s t r a t e g y ’s  g o a l s  ( i f  a n y)  r e l a t e d  t o  e ne rg y a ud i t se ne rg y a ud i t s ..

No rthern Health aims  to  have s uffic ient p ro jec ts  availab le fo r imp lementatio n in any future twenty-fo ur mo nth p erio d ,
s ub jec t to  availab le fund s . In any g iven fis c al year, 1-5 energ y aud its  may b e p erfo rmed  at s elec ted  fac ilities , and  in
general, thes e will fo cus  o n the s ites  with hig her energ y co ns ump tio n p er s quare metre o f f lo o r area.
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I. What % o n average o f yo ur build ing  po rtfo lio  has  an energ y aud it c o mp leted  each year (if any)? : 4

d )  P l e a s e  d e s c r i b e  yo u r  s t r a t e g y ’s  g o a l s  ( i f  a n y)  r e l a t e d  t o  b u i l d i ng  r e t r o f i t s .d )  P l e a s e  d e s c r i b e  yo u r  s t r a t e g y ’s  g o a l s  ( i f  a n y)  r e l a t e d  t o  b u i l d i ng  r e t r o f i t s .

Altho ugh it has  b eco me inc reas ing ly d iff ic ult o ver time as  'lo w-hang ing  fruit' typ e p ro jec ts  have b een imp lemented ,
No rthern Health tries  to  achieve financ ial p aybacks  fro m mo s t p ro jec ts  within a ten year p erio d  and /o r s elec ts
p ro jec ts  which o ffer the lo wes t p aybacks  p o s s ib le fro m the availab le p o tential p ro jec ts  which have b een id entif ied .
The fo cus  remains  o n reduc ing  natural g as  and  p ro pane us e, which impac t GHG emis s io ns  b y the g reates t amo unt.

I. What % o n average o f yo ur build ing  po rtfo lio  is  retro fitted  each year in the fo llo wing  catego ries  (if any) - c lic k here
fo r further info rmatio n:

Mino r retro fits  (e.g ., lo w co s t, eas y to  imp lement meas ures  inc lud ing  caulking , lig hting , add ing  ro o f ins ulatio n, etc .)
(%): 4

Majo r retro fits  (e.g ., rep lac ing  windo ws  and  do o rs , equipment rep lacement s uch as  b o ilers , etc .) (%): 4

Deep  retro fits  (e.g ., rep lac ing  ro o f, rep lac ing  the heating , ventilatio n and  air-c o nd itio ning  s ys tem with a renewab le
techno lo g y like a g ro und -s o urce heat p ump , etc .) (%): 2

e )  P l e a s e  d e s c r i b e  yo u r  s t r a t e g y ’s  e )  P l e a s e  d e s c r i b e  yo u r  s t r a t e g y ’s  r e / r e t r o - c o m m i s s i o n i ngr e / r e t r o - c o m m i s s i o n i ng  g o a l s  ( i f  a n y)? g o a l s  ( i f  a n y)?

n/a

I. What % o n average o f yo ur build ing  po rtfo lio  d o  yo u reco mmis s io n each year? : 4

f )  D o  yo u  ke e p  r e c o rd s  o f  R e f r i g e r a n t  g a s e s  c a t e g o r y a nd  r e f i l l i n g  vo l um e s ?f )  D o  yo u  ke e p  r e c o rd s  o f  R e f r i g e r a n t  g a s e s  c a t e g o r y a nd  r e f i l l i n g  vo l um e s ?

No

I. If yes , have yo u inc luded  the as s o c iated  emis s io ns  in yo ur repo rting ?

No

II. What, if any, mitig atio n app ro aches  have b een co ns id ered ?  P leas e d es c rib e.

n/a

g )  Ho w m a ny ne wl y c o n s t r u c t e d  b u i l d i ng s  r e c e i ve d  a t  l e a s t  LEED  G o l d  c e r t i f i c a t i o n  i n  2 0 18g )  Ho w m a ny ne wl y c o n s t r u c t e d  b u i l d i ng s  r e c e i ve d  a t  l e a s t  LEED  G o l d  c e r t i f i c a t i o n  i n  2 0 18 : 0

I. Ho w many newly co ns truc ted  build ing s  d id  no t receive LEED Go ld  c ertif ic atio n? : 0

II. P leas e exp lain why LEED Go ld  c ertif ic atio n was  no t o b tained .

n/a

h )  O t he r  a c t i o n s ?  P l e a s e  d e s c r i b e  b r i e f l y .h )  O t he r  a c t i o n s ?  P l e a s e  d e s c r i b e  b r i e f l y .

n/a

B.    Mob ile  Source s  (Vehic le s , Of f -road/port ab le  Equipment ):  Fue lB.    Mob ile  Source s  (Vehic le s , Of f -road/port ab le  Equipment ):  Fue l
Combus t ion:Combus t ion:

3. Ac tio ns  ta ken by yo ur o rgan iz a tio n in  2018 to  s uppo rt em is s io ns  reduc tio ns  fro m3. Ac tio ns  ta ken by yo ur o rgan iz a tio n in  2018 to  s uppo rt em is s io ns  reduc tio ns  fro m
m o bi le  s o urc e s .m o b i le  s o urc e s .

a )  D o  yo u  ha ve  a  s t r a t e g y t o  r e d uc e  e m i s s i o n s  f r o m  m o b i l e  s o u r c e s ?a )  D o  yo u  ha ve  a  s t r a t e g y t o  r e d uc e  e m i s s i o n s  f r o m  m o b i l e  s o u r c e s ?

No

Pa rt  1: C NAR S urvey
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I. If yes , what are its  g o als ?

n/a

b )  Whe t he r  yo u  ha ve  a  s t r a t e g y o r  no t  (3 .a ) , b r i e f l y  d e s c r i b e  yo u r  o rg a n i z a t i o n ’s  p l a n s  t o  c o n t i nueb )  Whe t he r  yo u  ha ve  a  s t r a t e g y o r  no t  (3 .a ) , b r i e f l y  d e s c r i b e  yo u r  o rg a n i z a t i o n ’s  p l a n s  t o  c o n t i nue
re d uc i ng  e m i s s i o n s  f r o m  m o b i l e  s o u r c e s :r e d uc i ng  e m i s s i o n s  f r o m  m o b i l e  s o u r c e s :

I. Over the med ium-term term (1-5 years )

Rep laced  exis ting  vehic les  with mo re fuel effic ient vehic les  at time o f rep lacement. Tele-co nferences  are us ed  when
p rac tic al.

II. Over the lo ng  term (6 -10  years )

n/a

c )  Ho w m a ny f l e e t  ve h i c l e s  d i d  yo u  p u r c ha s e  f r o m  t he  f o l l o wi ng  c a t e g o r i e s :c )  Ho w m a ny f l e e t  ve h i c l e s  d i d  yo u  p u r c ha s e  f r o m  t he  f o l l o wi ng  c a t e g o r i e s :

Elec tric  Vehic le – EV - (e.g ., Nis s an Leaf, Chevy Bo lt): 0

“P lug  In” Elec tric  Vehic le – PHEV (e.g ., p lug -in P rius , Chevy Vo lt): 0

Hyb rid  vehic le – HEV – no n “P lug  In”- (e.g ., To yo ta Highlander Hyb rid ): 0

Hyd ro gen fuel c ell vehic le : 0

Natural g as /p ro pane: 0

Gas /d ies el vehic le: 10

I. If yo u purchas ed  new gas /d ies el vehic les , c an yo u b riefly exp lain why vehic les  fro m the o ther c atego ries  were no t
cho s en?

Lack o f charg ing  s tatio ns  co up led  with hig h co s t o f vehic les . Majo rity o f Fleet is  hig hway d riven, mo s t Elec tric
vehic les  d o  no t have the range to  reach centre to  c entre s afely alo ng  with quic k charg es . Natural Gas /P ro pane has
no t b een lo o ked  at. Hyd ro gen fuel recharg e s tatio ns  are unavailab le s o  this  c atego ry was  no t exp lo red . Hyb rid s  are
to o  expens ive fo r b udget co ns traints .

d )  Ho w m a ny e x i s t i n g  EV c ha rg i ng  s t a t i o n s  d o e s  yo u r  o rg a n i z a t i o n  ha ve  i n  e a c h  c a t e g o r y:d )  Ho w m a ny e x i s t i n g  EV c ha rg i ng  s t a t i o n s  d o e s  yo u r  o rg a n i z a t i o n  ha ve  i n  e a c h  c a t e g o r y:

level 2: 1

level 3: 0

Ho w many level 2 s tatio ns  (if any) are s p ec ific ally fo r yo ur fleet vehic les : 0

Ho w many level 3 s tatio ns  (if any) are s p ec ific ally fo r yo ur fleet vehic les : 0

e )  Ho w m a ny EV c ha rg i ng  s t a t i o n (s )  d i d  yo u  i n s t a l l  i n  2 0 18  i n  e a c h  c a t e g o r y:e )  Ho w m a ny EV c ha rg i ng  s t a t i o n (s )  d i d  yo u  i n s t a l l  i n  2 0 18  i n  e a c h  c a t e g o r y:

level 2: 0

level 3: 0

Ho w many level 2 s tatio ns  (if any) were ins talled  s p ec ific ally fo r yo ur fleet vehic les : 0

Ho w many level 3 s tatio ns  (if any) were ins talled  s p ec ific ally fo r yo ur fleet vehic les : 0

f )  O t he r  a c t i o n s , p l e a s e  d e s c r i b e  b r i e f l y  (e .g . c ha rg i ng  s t a t i o n  f e a s i b i l i t y  s t ud i e s , e l e c t r i c a l  p a ne lf )  O t he r  a c t i o n s , p l e a s e  d e s c r i b e  b r i e f l y  (e .g . c ha rg i ng  s t a t i o n  f e a s i b i l i t y  s t ud i e s , e l e c t r i c a l  p a ne l
up g ra d e s , e t c .)up g ra d e s , e t c .)

n/a
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4 . P l e a s e  i nd i c a t e  t h e  num b e r  o f  t h e  ve h i c l e s  i n  t h e  f o l l o wi ng  ve h i c l e  c l a s s e s  t h a t  a r e  i n  yo u r4 . P l e a s e  i nd i c a t e  t h e  num b e r  o f  t h e  ve h i c l e s  i n  t h e  f o l l o wi ng  ve h i c l e  c l a s s e s  t h a t  a r e  i n  yo u r
c u r r e n t  f l e e t  ( i n c l ud i ng  a ny p u r c ha s e d  i n  2 0 18 ):c u r r e n t  f l e e t  ( i n c l ud i ng  a ny p u r c ha s e d  i n  2 0 18 ):

Definitio ns : 

• Lig ht d uty vehic les  (LDVs ) are d es ig nated  p rimarily fo r trans po rt o f p as s engers  <13 and  GVWR<39 0 0 kg
• Lig ht d uty trucks  (LDTs ) are d es ig nated  p rimarily fo r trans po rt o f lig ht-weight c argo  o r that are equip ped  with
s pec ial features  s uch as  fo ur-wheel d rive fo r o ff-ro ad  o peratio n (inc lude SUVs , vans , trucks  with a GVWR<3,9 0 0 kg  )
• Heavy duty vehic les  (HDV) inc ludes  vehic les  with a GVWR>3,9 0 0  kg  (e.g . ¾ to nne p ic k-up  truck, trans po rt trucks )

 

a )  L i g h t  d u t y ve h i c l e s  (LD Vs )a )  L i g h t  d u t y ve h i c l e s  (LD Vs )

Elec tric  Vehic les  – EV - (e.g ., Nis s an Leaf, Chevy Bo lt): 1

“P lug  In” Elec tric  Vehic le – PHEV -- (e.g ., p lug -in P rius , Chevy Vo lt) : 0

Hyb rid  vehic les  – HEV – (e.g ., no n “P lug  In”- o ld er To yo ta P rius , To yo ta Camry hyb rid ): 0

Hyd ro gen fuel c ell vehic les : 0

Natural g as /p ro pane: 0

Gas /d ies el: 6 8

b )  L i g h t  d u t y t r u c ks  (LD Ts )b )  L i g h t  d u t y t r u c ks  (LD Ts )

Elec tric  Vehic les  – EV : 0

“P lug  In” Elec tric  Vehic le – PHEV: 0

Hyb rid  vehic les  – HEV – (e.g ., no n “P lug  In”- o ld er Fo rd  Es cape Hyb rid , o ld er Chevro let S ilverado  p ic kup  hyb rid  etc ): 0

Hyd ro gen fuel c ell vehic les : 0

Natural Gas /p ro pane: 0

Gas /d ies el: 10 2

c )  He a vy d u t y ve h i c l e s  (HD V)c )  He a vy d u t y ve h i c l e s  (HD V)

Elec tric  Vehic les  – EV : 0

“P lug  In” Elec tric  Vehic le – PHEV : 0

Hyb rid  vehic les  – HEV – (e.g ., no n “P lug  In”): 0

Hyd ro gen fuel c ell vehic les : 0

Natural Gas /p ro pane: 0

Gas /d ies el: 24

5 . P l e a s e  i nd i c a t e  t h e  num b e r  o f  t h e  ve h i c l e s  yo u  p l a n  t o  r e p l a c e  i n  yo u r  f l e e t :5 . P l e a s e  i nd i c a t e  t h e  num b e r  o f  t h e  ve h i c l e s  yo u  p l a n  t o  r e p l a c e  i n  yo u r  f l e e t :

Ho w much do  yo u budget p er LDV?: 56 0 0 0

Ho w many LDVs  do  yo u p lan to  p ro cure annually o ver the next 5 years ? : 10

Ho w much do  yo u budget p er LDT?: 130 0 0 0

Ho w many LDTs  do  yo u p lan to  rep lace annually o ver the next 5 years ? : 30

Ho w much do  yo u p lan to  s p end  p er HDV?: 370 0 0

Ho w many HDVs  do  yo u p lan to  rep lace annually o ver the next 5 years ? : 2

Pa rt  1: C NAR S urvey

 2019-06-10  16:19
EDT 

4  / 15



C . Of f ic e  Pape r:  Ind ic at e  which ac t ions  your PSO t ook in 2018:C . Of f ic e  Pape r:  Ind ic at e  which ac t ions  your PSO t ook in 2018:

6 . Ac tio ns  ta ken by yo ur o rgan iz a tio n in  2018 to  s uppo rt em is s io ns  reduc tio ns  fro m6 . Ac tio ns  ta ken by yo ur o rgan iz a tio n in  2018 to  s uppo rt em is s io ns  reduc tio ns  fro m
pape r s upp l ie s .pape r s upp l ie s .

a )  D o  yo u  ha ve  a n  O f f i c e  P a p e r  s t r a t e g y?a )  D o  yo u  ha ve  a n  O f f i c e  P a p e r  s t r a t e g y?

No

I. If yes , what are its  g o als ?

n/a

b )  Whe t he r  yo u  ha ve  a  s t r a t e g y o r  no t  (6 .a ) , b r i e f l y  d e s c r i b e  yo u r  o rg a n i z a t i o n ’s  p l a n s  t o  c o n t i nueb )  Whe t he r  yo u  ha ve  a  s t r a t e g y o r  no t  (6 .a ) , b r i e f l y  d e s c r i b e  yo u r  o rg a n i z a t i o n ’s  p l a n s  t o  c o n t i nue
re d uc i ng  e m i s s i o n s  f r o m  p a p e r  u s e :r e d uc i ng  e m i s s i o n s  f r o m  p a p e r  u s e :

I. Over the med ium-term (1-5 years )

 

No rthern Health co ntinues  to  utiliz e elec tro nic  co mmunicatio ns  and  has  ab ility in mo s t p rinters  fo r s canning .

II. Over the lo ng  term (6 -10  years )

As  abo ve

c )  Ha ve  a n  a wa re ne s s  c a m p a i g n  f o c u s e d  o n  r e d uc i ng  o f f i c e  p a p e r  u s ec )  Ha ve  a n  a wa re ne s s  c a m p a i g n  f o c u s e d  o n  r e d uc i ng  o f f i c e  p a p e r  u s e

No

d )  P u r c ha s e d  a l t e r na t e  s o u r c e  p a p e r  (b a m b o o , he m p , whe a t , e t c .)d )  P u r c ha s e d  a l t e r na t e  s o u r c e  p a p e r  (b a m b o o , he m p , whe a t , e t c .)

No

e )  O t he r  a c t i o n s , p l e a s e  s p e c i f y.e )  O t he r  a c t i o n s , p l e a s e  s p e c i f y.

n/a

Pa rt  1: C NAR S urvey
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