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1.0 Purpose 
The purpose of  the C i ty  of  Savage Emera ld  Ash Borer  Management  P lan is  to  
min imize the s igni f icant  f isca l  and env ironmenta l  impacts  of  emerald ash borer  
(EAB).  The loss  o f  over  600 pub l ic  ash t rees and thousands of  pr ivate  ash t rees in  
Savage w i l l  in f luence home va lues,  qual i ty  of  l i fe  and the env ironment  over  decades.  
The most  effec t ive  way to hand le EAB in Savage w i l l  requ ire a mixed approach 
inc luding  t ree preservat ion by  in jec t ion,  t ree,  and s tump remova ls ,  rep lant ing ,  and 
adding  add i t iona l  resources to ass is t  w i th  handl ing the pest  in  a sys temat ic  way.   

The EAB Management  P lan is  cons is tent  wi th the  C i ty ’s  v is ion s ta tement  to be”….an 
inc lus ive community  for  a l l  ages and s tages  of  l i fe .  A safe ,  we lcoming p lace w i th 
abundant  na tura l  ameni t ies .  We honor  our  unique h is tory  wh i le  s imu l taneous ly  
p lanning  our  growth  and the creat ion of  a dynamic ,  fu l l -serv ice Ci ty. ”   One of  the s ix  
pr inc ip les  tha t  gu ides dec is ions is  d i rec t ly  re lated to  Natura l  Resources & 
Recreat ion :  Savage w i l l  preserve and enhance our  natura l  ameni t ies  and maximize 
recreat ional  oppor tun i t ies .  

Trees serve as par t  o f  the C i ty ’s  green in f ras t ruc ture:  they c lean the a i r,  s low down 
and absorb s tormwater,  reduce eros ion,  save e lec t r ic i ty  by  reduc ing a i r  cond i t ion ing 
costs ,  enhance proper ty  va lues and prov ide habi tat  for  w i ld l i fe .  One f igure  prov ided 
by the Minnesota  Shade Tree Adv isory  Counc i l  (MnSTAC) s tates  the  loss  o f  a l l  urban 
ash t rees  in  the s tate  wi l l  lead to 1.7 b i l l ion  ga l lons  of  water  enter ing our  s tormwater  
sys tems annual ly.  A proact ive and s t ruc tured approach to manag ing the C i ty ’s  ash 
popu la t ion  w i l l  d is t r ibute  the impacts  over  10 years  and help ensure an order ly  
response wh i le  mainta in ing as many t ree benef i ts  as  poss ib le .  The C i ty ’s  p lan is  
gu ided by the best  management  pract ices issued by the top  three agenc ies  
researching  and managing EAB in  the s tate:  the Minnesota Depar tment  of  
Agr icu l ture ,  the  Minnesota  Depar tment  o f  Natura l  Resources,  and the Un ivers i ty  o f  
Minnesota.  S ince research is  ongo ing,  management  pract ices  w i l l  be mod i f ied i f  new 
s t rateg ies  are  recommended.   

2.0 Introduction 
EAB (Agr i lus  p lan ipennis  Fairmaire )  is  a  non-nat ive invas ive wood bor ing beet le  wi th 
larvae that  tunnel  under  the bark  in  the  l iv ing t issue,  d is rup t ing  the t ree’s  ab i l i ty  to  
t ranspor t  water  and nutr ien ts .   I t  was  f i rs t  detec ted in  Detro i t ,  M ichigan in  2002,  
most  l ike ly  in t roduced to Nor th  Amer ica on wood pack ing mater ia ls  or ig inat ing f rom 
As ia.  Sc ient is ts  be l ieve i t  cou ld  have been int roduced as ear ly  as  1990,  so the 
insect  had over  ten  years  to  bui ld  i ts  popu la t ion wi thout  any proact ive  management  
in  that  area.  S ince tha t  t ime,  EAB has spread to at  least  35  s ta tes  and 6 Canad ian 
prov inces .  Emera ld  ash borer  has k i l led hundreds  of  mi l l ions of  ash t rees where i t  
becomes estab l ished.   

The USDA Fores t  Serv ice EAB webs i te s tates  “…emera ld  ash borer  is  the mos t  
destruc t ive invas ive forest  insect  ever  to  have invaded Nor th  Amer ica . ”  Ash t rees 
were  f requent ly  the defau l t  rep lacement  for  e lm t rees los t  to  Dutch e lm d isease in  
the  la te 1970’s  and 80s.  They t radi t ional ly  surv ive  in  soi l  condi t ions that  many other  
t rees cannot  and are selec ted for  d i f f icu l t  g rowing s i tes .  
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M a p 1 :  US DA A pprox im ate  Ra nge  of  As h  S p ec ie s  in  th e  Co nt i nu ou s  Un i te d  S tates  w i t h  EA B 
Po s i t ives ,  March  202 3  

 

Accord ing to  the s tate ’s  Depar tment  o f  Natura l  Resources ,  Minnesota  has 2 .65 
mi l l ion  ash t rees in  communit ies ,  and about  1.1  b i l l ion ash t rees in  tota l  growing in  
fores ts  and communit ies ,  the  most  of  any  s tate  in  the country.  An organ ized and 
systemat ic  approach he lps  d is t r ibu te  the impacts  and ensures an order ly  response 
wh i le  main ta in ing as many t ree benef i ts  as  poss ib le for  the community.    
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Map 2:  Status of  EAB in Minnesota According to  the MN  
Department  of  Agr iculture  

 

*Green  i nd i c a t es  gene ra l l y  i n f es t ed ,  red  s hows  quaran t i ned  c oun t i es  

EAB was  f i rs t  detected in  Minnesota  in  2009 w i th in the C i ty  of  S t .  Pau l .  Four teen 
years  s ince the f i rs t  detec t ion  in  the  s ta te ,  i t  has reached a cr i t ica l  s ta te in  the Twin 
Ci t ies  metropol i tan  area.  The insect  tends to fo l low an exponent ia l  curve;  as  the 
beet le  popu lat ion increases ,  ash t ree  death  a lso acce lerates .  Beyond ex is t ing as  a  
threat  to  fores t  hea l th  and canopy cover,  emerald ash borer  c rea tes a s ign i f icant  
publ ic  sa fe ty  issue.  The insect  damage accelerates  the wood dry ing that  would 
normal ly  happen as a  t ree  d ies ,  and due to  the wood proper t ies  of  ash ,  the  in fes ted 
t rees become extremely  br i t t le .  

As t rees become more  dangerous to remove,  there  are fewer  opt ions for  safe 
remova l  by  appropr ia te ly  t ra ined s taf f  and contrac tors .  Th is  is  a re levant  issue for  
pr iva te  proper ty  t ree  owners  in  add i t ion to the Ci ty.  There is  a d i rec t  re lat ionsh ip  
between the r isk  assoc iated  w i th remov ing a t ree and the cos t  when contrac tors  are 
h i red to  remove an in fes ted t ree .  As the EAB popu la t ion  bui lds  in  a communi ty,  t ree  
death  increases and accelerates ,  of ten  refer red to as  the  “death curve”  because i t  is  
an exponent ia l  re la t ionsh ip.  A l though i t  is  not  cur ren t ly  poss ib le to erad ica te  EAB 
once found,  there are research-based contro l  measures tha t  can s low and f la t ten out  
the  “curve”  to  spread t ree  losses and cos ts  over  t ime,  which w i l l  be proposed for  
implementa t ion in  the p lan .  

3.0 Emerald Ash Borer Biology  
Ash t rees are k i l led when EAB larvae ( the immature s tage)  feeds  under  the bark  of  
ash t rees ,  d is rupt ing the t ree’s  ab i l i ty  to  t ranspor t  water  and nutr ients  throughout  the  
t ree .  The feeding  creates the  icon ic  S-shaped ga l ler ies  underneath the  bark .  The 
adul ts  feed on ash leaves but  are not  the pr imary  dr iver  o f  t ree  mor ta l i t y.   Due to i ts  
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smal l  s ize,  and i ts  inconsp icuous  loca t ion  under  the bark ,  i t  can be d i f f icu l t  to  detect  
in  the ear ly  s tages and typ ical ly  in fes ts  a t ree for  three  to  f ive years  before v is ib le 
s igns and symptoms appear.  Dur ing tha t  t ime,  one generat ion o f  beet les  can emerge 
f rom an in fes ted  t ree each year  and f ly  to  nearby  ash t rees.   

The emera ld ash borer  adul t  is  very  smal l  f rom 3/8-1 /2 inches  long,  and the  
immature s tage ( larvae)  is  about  one inch long.   

Emera ld ash borer  spreads about  one to two mi les  per  year,  wh ich  is  the average 
f l ight  d is tance of  an adu l t  beet le .   

The insect  has spread fas ter  than one to two mi les  per  year  due to human movement  
of  f i rewood,  nursery  s tock and o ther  ash products .  

 

Photo 1:  EAB Larva 

 
Pho t o  Cred i t :  Penns y l v an ia  Depar t men t  o f  Cons erv a t i on   
and  Na t u r a l  Res ourc es  -Fo res t r y,  Bugwood . o rg   
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Photo 2:  Extensive Feeding by EAB Larvae,   
S-shaped Gal ler ies  under  Bark 

 

Pho t o  Cred i t :  Em i l y  Ba l l  

4.0 Current Emerald Ash Borer Status in City of Savage 
EAB was  f i rs t  detected in  Savage in 2021;  however,  was d iscovered in  a  neighbor ing 
communi ty  in  2015 and was l ike ly  here at  the same t ime.  The Ci ty  of  Savage is  a 
suburb approx imately  20 mi les  south of  the Twin Ci t ies ,  Minnesota encompass ing  
about  16.45 square  mi les  and wi th a popu lat ion of  33,137.  Savage has  23 parks  tha t  
range in s ize f rom smal l  ne ighborhood parks  to large ,  reg iona l  parks  l ike Murphy-
Hanrehan,  a long w i th 30 mi les  of  paved t ra i ls  and 60 mi les  of  s idewalk .  The 
communi ty  has p lent i fu l  wet lands,  ponds,  pra i r ies ,  t rees,  and the Minnesota River.  
Res idents  rate the  C i ty ’s  na tura l  resources as one of  the top reasons they 
apprec iate l iv ing in  Savage.   

The Ci ty  is  loca ted w i th in the  Minnesota Depar tment  of  Agr icu l ture ’s  “genera l ly  
in fes ted  area”  (Map 2)  wi th in  the Twin Ci t ies ,  meaning most  ash t rees have some 
level  of  EAB infes tat ion.  Another  way to in te rpret  “genera l ly  in fes ted”  is  tha t  i f  an  
ash t ree  has not  been in jec ted to pro tec t  i t  f rom EAB, there is  l ike ly  some leve l  of  
in fes tat ion in  the t ree,  whether  you can detect  i t  v isua l ly  or  not .   When EAB leve ls  
are low wi th in  a t ree,  i t  can be hard  to detect  i t  by  a v isual  inspect ion.  
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5.0 Tree Inventory and Ash Population 
City  of  Savage Eng ineer ing s taff  f ina l ized work  w i th  a  contrac tor /cer t i f ied  arbor is t  in  
Fal l  2022 to complete  an updated ash t ree-only  focused inventory  effor t  on 
boulevards and pub l ic  proper t ies (Map 3) .  
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Each ash t ree  was ass igned a  cond i t ion rat ing of  “dead,  poor,  fa i r,  or  good”  by  the 
Ci ty ’s  contrac tor.  The rat ings  cons ider  t ree heal th such as ev idence o f  EAB,  but  a lso 
phys ical  cond i t ion such as  branch s t ruc ture ,  presence o f  decay,  wounds,  presence of  
s tem-gird l ing  roots  and more .   

Figure 1 City of  Savage Ash Tree 
 Count  by Condit ion  Rat ing 

Condit ion  Rat ing Total  Ash 
Unknown*   8  
Dead 6  
Poor  95  
Fair  115 
Good 374 
TOTAL 598 

*no  c ond i t i on  ra t i ng  as s igned ,  w i l l  need  t o  
  be  f i e l d  c heck ed  
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Some o f  the  re levant  f ind ings  re la ted to the  inventory  are:  

•  There are 598 ash t rees loca ted on bou levards (pub l ic  r igh t-of -way)  and 
main ta ined pub l ic  spaces such as parks  

•  Most  of  the good cond i t ion ash t rees are in  the 8”-22”  d iameter  c lasses  

•  Al l  the dead ash t rees  are  11”  d iameter  or  smal ler  

•  The poor  condi t ion  ash t rees range f rom 7”-53”  d iameter  

•  Most  of  the ash t rees are 24”  and smal le r,  w i th on ly  17 t rees  25”  and larger 

 

Figure 2:  Ash Tree Condit ion Count  by Diameter  Class 

 
 

As budget  or  grant  do l lars  are  ava i lab le,  i t  wou ld  be usefu l  to  obta in  a complete ( fu l l  
spec ies)  GIS-based t ree inventory  for  a l l  boulevard ( r igh t-of -way)  and pub l ic  
proper ty  t rees w i th in Savage.   

•  Without  a fu l l  inventory,  i t  is  hard to know what  percentage ash t rees compr ise 
compared to to ta l  t ree  spec ies  compos i t ion on c i ty  proper ty.   

•  A fu l l  t ree  inventory  can a lso be  used to create  data-dr iven re forestat ion 
suggest ions tha t  w i l l  s tead i ly  improve t ree spec ies  d ivers i ty  w i th in  the 
communi ty.    

•  Another  he lpfu l  too l  that  cou ld  help prov ide gu idance to res idents  and dr ive  
t ree  spec ies  recommendat ions or  insect /d isease r isk  assessments  would 
inc lude a s tat is t ica l  sample t ree  inventory  on pr ivate proper ty.  This  effor t  
cou ld be  comple ted by fo l low ing the research method in  the “A Stat is t ica l  
Method for  the Accura te and Rap id Sampl ing o f  Urban Stree t  Tree 
Popu lat ions”  (Journa l  of  Arbor icu l ture  18(4) :Ju ly  1992) .  
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6.0 Program Administration and Impact  
The Pub l ic  Works Depar tment  encompasses  s ix  d iv is ions (eng ineer ing,  parks  
main tenance,  natura l  and water  resources ,  recreat ion ,  s t reet  maintenance and 
ut i l i t ies)  and wi l l  take  the  lead ro le to imp lement  the EAB p lan and assoc iated 
program. Staff  wi l l  work  col laborat ive ly  to imp lement  pub l ic  educat ion,  ou treach,  and 
the  best  management  pract ices (BMPs)  to  handle emera ld  ash borer  and ash t rees 
throughout  Savage.  The Natura l  Resources Techn ic ian  pos i t ion  w i l l  serve  as the 
pr imary  po int  person for  EAB quest ions,  concerns,  and p lan  implementa t ion (a long 
wi th severa l  other  natura l  resource dut ies) .   

Imp lement ing  the EAB management  p lan wi l l  spread out  the f inanc ia l  and s taff ing 
requ irements  over  a  ten-year  per iod but  w i l l  s t i l l  requ ire add i t ional  C i ty  resources.  
EAB management  has  f inanc ia l  and o ther  imp l icat ions tha t  w i l l  exceed the Ci ty ’s  
cur ren t  Publ ic  Works budget  a l locat ions.  

7.0 Public Outreach and Education 
The Ci ty  o f  Savage has been a member  of  Tree Ci ty  USA for  27 consecut ive years  
and has made many advances in  communicat ing in format ion about  EAB. There has  
been an effor t  to  produce extens ive webs i te  content  that  can be found 
c i tyo fsavage.com, as  we l l  as  ongo ing Ci ty  Connec t ion  news let ter  ar t ic les  and u t i l i ty  
b i l l ing  inser ts .  Educat ion and empower ing the pub l ic  to  ac t  on their  proper ty  is  
impor tant  due to the number  of  ash  t rees that  are p lanted on pr ivate  proper ty,  wh ich 
are par t  o f  the  overa l l  community  fores t  prov id ing ecosystem serv ices to Savage.   

Methods that  wi l l  be used to expand communicat ion on EAB and the Ci ty ’s  p lan 
inc lude:  

•  C i ty  Connect ion -  newslet ter  ar t ic les  

•  Webs i te  

•  Ut i l i ty  b i l l ing  inser ts  

•  Soc ia l  med ia  

•  Publ ic  meet ings  

•  Staff  outreach at  Ci ty  events  

•  Staff  prov ided in formal  educat ion v ia  res ident  phone ca l ls  or  pub l ic  t ree  
inspect ion.  

The Ci ty  o f  Savage has main ta ined a  l is t  o f  “Reg is tered Tree Cont rac tors”  s ince 
2004.  Contrac tors  tha t  prov ide t ree main tenance serv ice wi th in  the C i ty  are  requ ired 
to reg is ter  annua l ly  w i th the C i ty,  prov ide proof  o f  insurance and worker ’s  
compensat ion.  This  serv ice  prov ides a component  of  consumer protec t ion and a 
s tar t ing po in t  for  res idents  who have ash t rees and need to pursue in jec t ion or  
remova l .  

  

http://www.cityofsavage.com/
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8.0 Management of Public Ash Trees with Best Management 
Practices (BMPs) 
When EAB was f i rs t  found in Mich igan,  several  management  s t ra teg ies  were 
at tempted and fa i led.  Since that  t ime,  several  research- in formed s t rateg ies  have 
emerged and are  now industry  accepted bes t  management  pract ices (BMPs)  for  
reduc ing the cos ts  and preserv ing t ree  va lue dur ing the  peak of  EAB infes tat ion.  
Minnesota has  benef i t ted  f rom the ear ly  research ,  and as  a resu l t ,  done bet ter  than 
many o f  the  in i t ia l ly  in fes ted s tates  due to aggress ive  management ,  educat ion,  
outreach,  quarant ines ,  sani tat ion,  and co ld weather.   

 

Figure 3:  Percentage of  Count ies Infested with  
 EAB by Years of  Infestat ion 

 

 

There are severa l  we l l - recognized BMPs tha t  w i l l  he lp space out  C i ty  fund ing 
dedicated to the mi t igat ion ef for ts  over  t ime,  preserve  pub l ic  safe ty,  t ree benef i ts ,  
and aesthet ics .  In  summary,  these are the most  power fu l  BMPs that  Savage w i l l  
u t i l ize :  

•  Proact ive ly  mon i tor  and inspec t  for  the  pes t  on C i ty  proper ty.  

•  Use t runk- in jec ted insect ic ide (emamect in  benzoate or  s imi lar  formula t ions)  to  
preserve h igh va lue pub l ic  ash t rees and suppress the EAB populat ion.   

•  Encourage pr iva te  (non-Ci ty )  proper ty  owners  to proact ive ly  t reat  the ir  h igh 
value ash through the  Ci ty ’s  “EAB Treatment  D iscount  Program.”  

•  Engage in s t ruc tured remova ls  o f  poor / fa i r  condi t ion  ash t rees and those too 
smal l  to  in jec t  ( less  than 10”DBH) on pub l ic  proper ty  be fore in fes tat ion and 
remove EAB infes ted t rees when they are found.  
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This  sect ion descr ibes each o f  these management  pract ices  accepted by the three 
main  agenc ies  researching EAB in  Minnesota and how they app ly  to the Ci ty  o f  
Savage.   

8.1 Monitoring and Inspection (Best Management Practice #1) 
The most  eff ic ient  way to de tect  EAB in  a  t ree is  v isual  inspect ion  for  woodpecker  
ac t iv i ty  in  the  mid- to-upper  canopy of  ash t rees dur ing the  w in ter  months when 
leaves are  off  the t ree .  

•  Woodpeckers  f leck  off  the outer  darker  bark  wh i le  look ing for  EAB larvae.  As 
the  woodpecker  works ,  the inner,  l ighter  bark  is  exposed,  re fer red  to as  
“b londing”  and d ime s ized ova l  ho les  appear  a long branches.    

•  February /March is  the  mos t  pro l i f ic  t ime for  woodpecker  ac t iv i ty,  mak ing i t  
even eas ier  to  ident i fy  in fes ted ash t rees .  Many of  the woodpecker  ho les  
revea l  ga l ler ies  that  can be seen f rom the  ground.   

•  As the  in fes ta t ion  progresses,  the Ci ty  could sh i f t  to  year- round survey ing  and 
inspect ing to keep up wi th the vo lume o f  t rees showing woodpecker  ac t iv i ty  
ind icat ing EAB .   

8.2 Insecticide Use (Best Management Practice #2) 
Ident i fy ing ash t rees that  can be preserved wi th insect ic ides is  an  impor tant  s tep to 
ha l t  any  fur ther  EAB-dr iven ash mor ta l i ty  w i th in the  community.  Insect ic ides are very  
effec t ive  in  contro l l ing  insect  popu lat ions when they are appl ied appropr iate ly  a t  the  
cor rec t  t ime of  year  in  the appropr iate  dose ( rate) .  There are several  insect ic ides  
tha t  are reg is tered to k i l l  EAB in ash t rees.  The method advocated by  the Ci ty  is  the 
t runk in jec t ion of  emamect in  benzoate us ing the  cur rent  industry  s tandard in jec t ion  
system that  has eff icacy data suppor t ing i ts  use on t rees ten  inches or  greater  in  
d iameter  (DBH) .    

Accord ing to  the Un i ted Sta tes  Depar tment  of  Agr icu l ture (USDA) Forest  Serv ice 
EAB webs i te  in  February  2018,  emamect in  benzoate  was  “…found to be the most  
effec t ive  product  and prov ided two to three years  o f  near ly  complete  EAB contro l .  A l l  
EAB adu l ts  fed leaves  f rom t rees t reated wi th emamect in benzoate d ied wi th in  four  
days and larva l  dens i t ies  were reduced by 99 percent  compared to untreated t rees” .   
The insect ic ide  is  tox ic  to  EAB larvae and adu l ts  upon ingest ion.  

•  The app l ied  in jec t ion is  sys temic ,  so the  t ree takes up the insect ic ide in  i ts  
xy lem t issues (water  conduct ing system).   

•  The insect ic ide  is  in jec ted  where  the roo t  sys tem and t runk in ter face,  is  pu l led  
upward  by the t ree ,  spreads through the canopy in  a l l  the f ine branches and 
can be detec ted ins ide the  t ree t issues and leaves .   

•  The insect ic ide  has a  two-year  eff icacy per iod,  w i th ear ly  research indicat ing 
i t  m ight  be  poss ib le to  s t retch t rea tments  to  every  three years .   

Accord ing to  a handout  c reated by the Un ivers i ty  of  Minnesota and two other  
un ivers i t ies  de ta i l ing Frequent ly  Asked Quest ions Regard ing Potent ia l  Side Ef fec ts  
of  Systemic  Insect ic ides Used to Contro l  EAB ,  emamect in  benzoate is  “…der ived 
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f rom a  natura l ly  occur r ing so i l  bacter ium, has been reg is tered for  more than ten 
years  as  a fo l iar  spray to contro l  pests  in  vegetab le and cot ton  f ie lds…and s imi lar  
products  are  used in veter inary  medic ine as wormers  for  dogs,  horses and other  
an imals . ”   

The t runk in jec t ion can be per formed on a t ree 8-10 t imes (20-year  t ime per iod)  for  
the  pr ice i t  wou ld  cost  to :  

•  Remove the t ree  

•  Gr ind the  s tump 

•  Rep lace the t ree  

At the end of  the 20-year t reatment  cycle ,  a t ree and al l  i ts  ecosystem services 
and benef i ts to  the community have been preserved.   

•  The average s tem d iameter  (DBH) o f  Savage pub l ic  t rees s la ted for  protec t ion  
is  about  16”  or  about  64 years  o ld,  p lanted in  1959.  Average age est imates 
can be comple ted by  mul t ip ly ing an “age fac tor ”  by  the t ree ’s  DBH. A green 
ash’s  age fac tor  is  4  (Mor ton  Arbore tum).    

•  Accord ing to  the USDA Forest  Serv ice ’s  i -Tree “My Tree”  app l icat ion,  one 16”  
d iameter  ash t ree  in  good cond i t ion growing in  the  C i ty  of  Savage produces 
myr iad benef i ts  to  the  community  tha t  can be quant i f ied and measured 
( i t reetoo ls .org) .  

 

 

 
F igure 4:  Tree Benef i ts f rom a 16” Diameter Good Condit ion  Ash Tree over 20  
Years  

Carbon Dioxide Uptake $66.97  
Carbon D iox ide Sequestered(1 )  785.36 pounds  
Carbon D iox ide Equ ivalen t  ( 2 )  2 ,879.64 pounds  
Storm Water  Mit igat ion  $55.51  
Runoff  Avo ided 6,212.17 ga l lons 
Ra infa l l  In tercepted 32,446.34 gal lons  
Air  Pol lut ion Removal  $40.67  
Carbon Monox ide 2.82 ounces  
Ozone 256.88 ounces  
Nit rogen D iox ide  35.05 ounces 
Su l fur  D iox ide  ounces  
Par t icu late mat ter  2.5  microns  or  less 16.85 ounces 
TOTAL DOLLARS OVER 20 YEARS $163.15 
Bene f i t s  a re  bas ed  on  USDA Fores t  Se rv i c e  res ea rch  and  a re  mean t  f o r  gu id a nc e  on l y.  V i s i t  www. i t ree t oo l s . o rg   
A l l  mone t a ry  v a lues  a re  D ISPLAYED in  US  do l l a rs .   
1  Fo r  l a rge  t re es  s eques t ra t i on  i s  ov e r t ak en  by  CO 2  l os s  w i t h  dec ay / ma in t enanc e .  
2  CO 2  equ i v a len t  i s  es t imat ed  by  c a l c u la t i ng  how muc h  a t mos pher i c  CO 2  i s  t aken  i n  by  t rees  t o  p rov ide  the  c a rbon  
s t o red  i n  t he  t i ss ues  o f  i nd i v i dua l  t rees .  
*Pos i t i v e  ene rgy  v a lues  i nd i c a t e  s av ings  o r  reduc ed  em is s ions  oc c u r  when  t he  t ree  i s  ad jac en t  t o  a  bu i l d i ng .   
Th i s  l oc a t i on  i s  s uppor t ed  by  i -Tree .  Loc a l i z ed  da t a  hav e  been  us ed  t o  es t ima te  i t s  t ree  bene f i t s .  

https://www.itreetools.org/
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The benef i ts  inc lude reduct ions  in  s tormwater,  e lec t r ic i ty,  natura l  gas,  and uptake o f  
carbon d iox ide  a long wi th improved a i r  qual i t y,  and proper ty  va lues.   When there are 
thousands of  ash t rees los t  in  a communi ty  on pub l ic  and pr ivate land dur ing a  shor t  
per iod of  t ime before a canopy can rebound,  the los t  benef i ts  can compound.   

One example o f  tha t  e ffec t  occurred in  one of  the f i rs t  communit ies  h i t  by  EAB in 
West land,  Michigan.  According  to a  s tudy by Deborah McCol lough publ ished in  the 
January-March 2012 In ternat iona l  Journal  o f  Pest  Management ;  the remova l  of  
West land’s  3,000 munic ipa l  ash t rees k i l led by  EAB “ led to a 33 percent  increase in  
outdoor  water  consumpt ion,  wh ich subsequent ly  caused the reg ional  water  author i ty  
to  levy  a 10 percent  surcharge on the  C i ty. ”  

In  summary,  the t runk  in jec t ion o f  emamect in benzoate is  pre fer red to other  t runk  
in jec t ions,  spray,  or  so i l -app l ied insect ic ides because:  

•  Research data  ind ica tes i t  is  the  most  effec t ive  to k i l l  EAB 

•  I t  can be done every-other  year  

•  I t  is  a  res t r ic ted-use pest ic ide so on ly  s ta te  l icensed pes t ic ide app l icators  can 
use i t  

•  The insect ic ide  is  in jec ted  ins ide  the t ree,  reduc ing the chance that  ch i ldren ,  
pets  or  other  wi ld l i fe  wi l l  encounter  i t  wh i le  p lay ing in  a yard or  park 

•  Since i t  is  ins ide the  t ree,  i t  wou ld not  runof f  in  the so i l  or  over land to lakes, 
c reeks,  or  o ther  water  bod ies  

Many c i t ies  use t runk  (s tem) in jec ted emamect in benzoate  to:  

•  Preserve h igh-value  good cond i t ion t rees on a 20-year  p lan  (10 in jec t ions)  

•  Preserve fa i r  cond i t ion t rees that  are  prov id ing a un ique aesthet ic  to  a s t ree t  
cor r idor,  or  park  where o ther  t rees would be hard  to  es tabl ish   

•  Stage t ree  remova ls  in  parks  or  bou levards  by keep ing pr imar i ly  good 
cond i t ion ash t rees f rom dy ing and becoming hazardous whi le  c i t ies  move 
through a s t ruc tured remova l  p lan 

•  Encourage proper ty  owners  and other  non-c i ty  proper t ies  inc luding 
commerc ia l ,  h igh-dens i ty  hous ing and school  d is t r ic ts  to  preserve the ir  ash 
t rees and s low down widespread t ree mor ta l i ty,  canopy loss ,  and wood-waste  
product ion at  least  un t i l  newly  p lan ted t rees  can estab l ish.   

o  Staff  have offered an EAB Treatment  D iscount  Program a t  no add i t iona l  
cost  to  the  C i ty  wh ich is  avai lab le  to  any ent i ty  in  Savage ( town home 
assoc iat ions,  s ing le fami ly,  e tc . )  s ince  2018.  

Analyz ing the 2022 ash inventory  revea led the fo l low ing ash t rees  were e l ig ib le for  
in jec t ion :  
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Figure 5:  Publ ic Ash Trees El ig ible for In ject ion   

Condit ion  Number of  
Ash Trees 

Number of  
DBH 
inches 

Good 251 3,980 
Fair  65  1,024.5  
TOTAL 316 5,004.5  

*on l y  t rees  10 ”DBH o r  abo v e  were  c ons ide red   
f o r  i n j ec t i on ,  t hes e  numbers  c ou ld  i nc reas e  i f  t r ees  9  
o r  9 . 5 ”  a re  a dded  t o  t he  c ohor t  
 

•  The Ci ty  o f  Savage has a l is t  o f  approx imate ly  100 ash t rees that  have been 
in jec ted s ince 2018 in  selec t  locat ions.  Most  of  the pro tec ted  ash t rees were 
inspected by the Natura l  Resources Techn ic ian in  2023,  and they appear  
heal thy  and unaffec ted by  EAB, even when surrounded by other  dy ing ash on 
pr iva te  proper t ies .  The data now revea ls  there may  be about  three t imes tha t  
number  tha t  could be  preserved.  A l l  t rees w i l l  be  inspected pr ior  to  in jec t ion 
to ensure they are appropr iate  cand idates for  preserva t ion .   

8.3 Ash Tree Removal (Best Management Practice #3) 
I t  is  a  best-management  pract ice  (BMP) to remove ash t rees tha t  are in fes ted w i th 
EAB dur ing  the next  poss ib le non- f l ight  (dormant)  t ime of  October-Apr i l  to  e l im inate 
a hazardous t ree cond i t ion.  Fa l l  and w inter  is  a lso an ideal  t ime of  remova l  to  avo id  
damaging migratory  b i rd nests  and bat  hab i tat .  However,  i f  the  t ree is  imminent ly  
hazardous to the pub l ic ,  i t  shou ld  be removed as  soon as poss ib le  – even i f  i t  is  
dur ing the  summer months .  

•  In  a 2021/2022 EAB update ,  the  MN Depar tment  of  Agr icu l ture P lant  
Pro tec t ion Div is ion  updated the ir  ash t ree  remova l  gu idance for  the Twin 
Ci t ies :  Dormant  season-on ly  ash remova ls  w i l l  no t  s low the spread of  EAB 
wi th in the reg ion,  permi t t ing communi t ies  to per form year- round ash remova ls  
i f  necessary  to contro l  the number  o f  dead/dy ing ash.   I t  is  impor tant  to  note 
tha t  the  BMP is  s t i l l  to  remove ash t rees in  October-Apr i l ,  but  i f  C i ty  resources 
are l im i ted ,  and year- round remova ls  are needed to  protec t  pub l ic  safety,  then 
communi t ies  shou ld do so .  Removing ash t rees year- round as needed can be 
logis t ica l ly  he lp fu l  for  in-house crews ins tead o f  w inter -on ly  (dormant  season)  
remova ls  that  o f ten compete  w i th w inter  snow p lowing dut ies .  

•  Ash remova ls  in  sens i t ive  natura l  resource cor r idors  such as b luf fs ,  a long 
wet lands  and larger  cont iguous wood lands  may be subjec t  to  the Migra tory  
Bird Treaty  Act  (MBTA) and newer  nor thern long-eared bat  regu lat ions.  These 
regu lat ions requ ire  spec i f ica l ly  t ime remova ls  and/or  surveys to ensure  
“ tak ing”  of  these spec ies  does not  inadver tent ly  occur  dur ing  t ree remova l .   
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In  adopt ing  th is  p lan,  Ci ty  s taff  w i l l  be  mark ing and remov ing ash in  a ser ies  of  ash 
reduc t ion  programs:  

1.  Proact ive Struc tured Ash Removal   

2 .  EAB In fes ted  Ash Remova l  for  San i tat ion and Hazard Prevent ion  – C i ty  
Proper ty  

3.  EAB In fes ted  Ash Remova l  for  Hazard  Prevent ion – Pr ivate Proper ty  

8.3.1 Proactive Structured Ash Removal  
Proact ive s t ruc tured ash removal  is  a program that  removes t rees  that  may  not  yet  
be in fes ted on Ci ty  boulevards and mainta ined pub l ic  proper t ies .  The purpose of  th is  
BMP is  to  spread out  the cost  and number  o f  remova ls  ins tead of  wa i t ing for  them to 
d ie,  overwhelming C i ty  c rews and budgets .  Trees are usual ly  se lec ted  
geographical ly,  in  groups,  wh ich  can save on mobi l izat ion costs  and t rave l  t ime.   

•  Geograph ic  removal  a reas w i l l  l ike ly  be  the same as the Ci ty  p low rou tes.  These 
routes are d iv ided by  landmarks in  the C i ty  such as the Credi t  R iver,  Eag le  
Creek,  County  Roads,  and downtown area.  This  wi l l  he lp  the cont rac tor  to  work  
geographical ly  in  key reg ions where EAB damage is  occurr ing.  

•  The t rees tha t  meet  the s t ruc tured remova l  c r i ter ia  wou ld  be smal ler  than ten 
inches in  d iameter  ( ine l ig ib le to in jec t ) ,  in  conf l ic t  wi th in f ras t ruc ture,  or  in  dead,  
poor  or  fa i r  condi t ion  wi th s igni f ican t  s t ruc tura l  defects .   

•  The program cou ld  a lso inc lude reduc ing  the  number  of  ash  t rees on a Ci ty  
proper ty  that  has  an excess ive number  p lan ted,  w i th o ther  es tabl ished t rees 
nearby to readi ly  f i l l  the canopy.   The average DBH of  ash t rees s la ted for  
remova l  is  9 .5”  and wi th 282 t rees ident i f ied  in i t ia l ly,  the C i ty  is  wel l -prepared to 
car ry  ou t  the  task over  a few years .  The number  o f  d iameter  inches s lated for  
remova l  is  about  hal f  o f  the ash tha t  have been ident i f ied for  protec t ion  a t  th is  
t ime.  

•  The Ci ty  w i l l  u t i l ize Savage Pub l ic  Works Staff  to  remove smal ler  t rees as much 
as poss ib le to reduce costs  for  the program.  The number  of  in-house ash 
remova ls  w i l l  vary  f rom year- to-year  due to  other  s taff  respons ib i l i t ies .  

•  I t  is  impor tan t  to  no te here  that  the cur rent  ash inventory  encompasses on ly  t rees 
in  bou levards ( r ights-of -way) ,  and mowed,  main ta ined pub l ic  proper ty.  There w i l l  
be hundreds  more ash to address in  wooded natura l  areas ad jacent  to  pub l ic  
t ra i ls ,  s t reets ,  and pr ivate  proper t ies  tha t  have been uncounted.  Examples  of  
those areas inc lude wooded areas  in  Warren But ler  and H idden Val ley  Parks.  

Since t rees are l iv ing ,  dynamic  organ isms,  they change over  t ime,  so some t rees 
or ig ina l ly  s lated  for  in jec t ion may be moved to the “ remove”  l is t  i f  they succumb to 
s torm damage or  o therwise  become less des irab le to t rea t  due to  EAB or  o ther  
var iab les .  These numbers  prov ide a  base l ine to work  f rom.  
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Figure 6:  Structured Ash Removals  on City Property 

Condit ion /Size  
Number 
of  Ash 
Trees 

Number of  DBH inches 

Ash Less than 10”  DBH 
( too  smal l  for  in jec t ion)  173 1,253 

Unknown 8  104.5  
Poor   95  1,283 
Dead 6  45 
TOTAL 282 2,685.5 

 
8.3.2 EAB Infested Ash Removal for Sanitation and Hazard 
Prevention – City Property 
The Ci ty  w i l l  be moni tored and inspected th roughout  the year  for  EAB infes ted ash 
t rees on pub l ic  proper ty.  In fes ted  t rees wi l l  be marked and removed by C i ty  s taff  or  
contrac tors .  Trees in  h igh-use areas of  parks  and bou levards  w i l l  be  pr ior i t ized for  
remova l  f i rs t  to  reduce pub l ic  r isk  due to  hazardous t ree  cond i t ions.   

In fes ted t rees  on edges o f  unmain ta ined natura l  Ci ty  out lo ts ,  conservat ion areas ,  
and open space w i l l  be removed at  the d iscret ion  o f   Ci ty  Staf f  to  fo l low best-
management  prac t ices (BMPs)  wi th in  budget  and t ime cons tra ints .   

•  In  general ,  in fes ted  t rees found in deep wooded Ci ty  out  lo ts  or  conservat ion 
areas  that  w i l l  no t  impact  publ ic  sa fe ty  or  an  ad jacent  pr ivate  proper ty  w i l l  not  
be removed.  The reason for  th is  is  twofo ld :  damage to  adjacent  natura l  
resources o f ten exceeds the overal l  env ironmenta l  benef i ts  of  remova l ,  and 
the  costs  and s taff  t ime assoc iated wi th the volume of  remova ls  w i l l  l ike ly  
exceed budget  constra ints .   

•  USDA Forest  Serv ice research has ind icated “ th inn ing”  wood lands of  ash does 
not  “s low the spread”  of  EAB and ins tead k i l ls  any remain ing ash t rees in  
wood lands fas ter  due to less  ash mater ia l  being  present .    

•  I f  an ash t ree becomes in fes ted  w i th in a C i ty  owned natura l  area,  Ci ty  s taff  
wi l l  evalua te i f  removal  is  necessary  for  sa fety.  

o  This  prac t ice does  not  prov ide opt imum san i tat ion to reduce EAB but  
acknowledges the rea l i ty  of  s taff  and budget  constra ints  and p laces a 
rea l is t ic  focus on those t rees wi l l  most  impact  pub l ic  safety.   

•  Ash t ree mature  heigh ts  range f rom 65-80 feet  ta l l .  F ie ld  Staf f  w i l l  determine i f  
an in fes ted ash t ree  wou ld  qua l i fy  for  removal .  

8.3.3 EAB Infested Ash Removal for Hazard Prevention – Private 
Property 
Current ly,  the  C i ty  of  Savage does not  have an est imate of  the number  o f  ash t rees 
growing on pr iva te proper ty  and does  not  p lan to proact ive ly  inspect  or  ident i fy  
in fes ted  t rees un less they are on pub l ic  proper ty.   A pr iva te-proper ty  code 
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enforcement  program takes an enormous amount  o f  s taff  t ime and resources .  C i ty  
Staff  w i l l  cont inue to  prov ide educat ion and outreach to the community,  as  we l l  as  
answer  ca l ls  and emai ls  f rom ind iv idua l  res idents .  

In  some ins tances,  however,  dy ing  pr ivate proper ty  ash t rees  may impact  publ ic  
s t reets ,  t ra i ls ,  park ing  lo ts ,  and parks  due to the ir  prox imi ty.  In  those ins tances,  the 
Ci ty  may dec lare  the ash t ree  a  “nuisance”  requ ir ing abatement .  Abatement  
measures  wou ld inc lude t ree remova l  and appropr iate d isposal  o f  wood.  Stump 
gr ind ing is  not  requ ired to abate  the safety  r isk .  

Al though the Ci ty  o f  Savage wi l l  not  requ ire  res idents  to remove in fes ted ash t rees 
un less they are an immediate r isk  to  pub l ic  spaces,  i t  w i l l  s t i l l  be  a s izab le  burden 
for  res idents  to hand le EAB on the ir  proper ty.  When ash s tar t  dy ing in  large cohor ts ,  
Ci ty  s taff  w i l l  ge t  a greater  number  of  emai l  and phone ca l l  compla ints .  In  some 
c i t ies ,  there  is  a formal  process to ass is t  f i xed- income or  in-need res idents  in  
removing t rees tha t  are a  r isk  to their  home or  pub l ic  proper ty.  

•  A program to cons ider  imp lement ing is  a nu isance abatement  program or  other  
agreement  wh ich wou ld author ize  the Ci ty  to  send the ir  des ignated contrac tor  
to  remove an in fes ted  t ree (or  any dead/h igh r isk  t ree)  i f  the proper ty  owner  
communicated an inab i l i ty  to  remove the  t ree tha t  is  c rea t ing a  publ ic  sa fe ty  
r isk .  Th is  type of  program would be  usefu l  in  s i tuat ions where an indiv idua l  
loses a  job ,  exper iences a  death in  the fami ly,  or  for  an ind iv idual  on  a  f ixed-
income due to re t i rement  s ta tus  or  d isab i l i ty.  Occas iona l ly,  the sheer  number  
of  ash t rees p lanted on a  s ing le- fami ly  lo t  c reates an enormous  f inanc ia l  
burden –  where t reatment  or  remova l  are both  out  of  reach for  the proper ty  
owner.    

o  The ab i l i ty  to  require remova l  o f  a t ree  that  is  pos ing  a  r isk  to a pub l ic  
space as no ted in  C i ty  Code Ti t le  IX:  General  Regu lat ions:  Chapter  102 
Urban Forest  and Shade Tree Management  (102.12) .   

o  The Ci ty ’s  EAB Treatment  Discount  Program is  one so lu t ion  to  th is  issue 
s ince t reatment  of  the  average ash is  $50-150 per  t ree depend ing on s ize 
(DBH) ,  wh ich is  of ten  many t imes less  than a t ree remova l .  Costs  per-
d iameter  inch  are so l ic i ted f rom contrac tors  on  a  regu lar  bas is  to prov ide a  
d iscount  to  res idents  on th is  serv ice .  

9.0 Ash Wood Disposal 
The s t rateg ies  used to d ispose of  ash wood mus t  meet  the cur ren t  Minnesota 
Depar tment  of  Agr icu l ture  (MDA) quarant ines,  wh ich  are es tabl ished by county.  Scot t  
County  is  under  a quarant ine.  The quarant ine a l lows movement  of  wood wi th in  other  
quarant ined count ies ,  but  proh ib i ts  remov ing any  of  the fo l low ing f rom a quarant ined 
county  in to a non-quarant ined county :  

•  The emera ld ash borer  (Agr i lus  p lanipenn is ) ,   

•  Ash t rees (Frax inus spp.) ,  ash l imbs and branches,  ash s tumps  and roo ts ,  ash 
logs,  ash lumber,  ash chips ,  ash bark  chips ,  and  

•  F i rewood of  any hardwood (dec iduous)  spec ies .   
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Wood and wood chips  f rom t ree  removals  and prun ing by  C i ty  Sta ff  is  be ing 
depos i ted at  Shakopee Mdewakanton Sioux  Community  (SMSC) Organ ics  Recyc l ing 
Fac i l i ty  .  They create compost  and mulch .   Savage res idents  are a lso encouraged to 
d ispose o f  wood at  the s i te  or  the Mulch Store in  Burnsv i l le  to  ensure they  are 
process ing in fes ted  t rees proper ly.   I f  wood is  be ing chipped,  i t  must  be chipped into 
1- inch by 1- inch sect ions to k i l l  larvae and prevent  them f rom matur ing.  When hau led 
to a wood t ipp ing s i te ,  i t  is  of ten doub le  ground and heat- t reated for  mulch,  or  
burned for  energy.   Curren t ly,  the State of  Minnesota does not  have a un i form and 
organ ized wood d isposal  s t rategy and there  are  s ign i f icant  concerns about  the 
volume of  wood that  EAB wi l l  produce in  the  nex t  ten  years .  There  are a lso concerns 
about  the increase in  wood t ipp ing fees tha t  are  paid by  t ree contrac tors ,  and the 
few locat ions that  are  equipped to  accept  and u t i l ize ash wood.   Keeping  ash wood 
out  o f  the  was te s t ream is  another  benef i t  to  preserv ing ash by in jec t ion.   

10.0 Reforestation and Canopy Replacement 
Accord ing to  the Growing Shade Tool ,  produced by the  Metropo l i tan Counc i l  in  2021,  
the  C i ty  of  Savage’s  t ree canopy cover  is  40 percent .  The remain ing 60 percent  o f  
Savage inc ludes cover  types  such as water,  grass/ forb,  and imperv ious sur faces 
such as homes,  park ing lo ts  and s t reets .   

•  Other  c i t ies  and townships  across the Twin Ci t ies  region  average 27.8 percent  
t ree  canopy cover.  Whi le Savage is  we l l  above average in canopy coverage,  
the  goa l  for  mos t  c i t ies  is  to  have an average o f  45 percent  t ree canopy 
coverage so increas ing tha t  percentage over  t ime shou ld  be a  pr ior i ty  that  
cou ld t ie  in  w i th Green Steps C i t ies  or  other  susta inabi l i ty  goals  (Growing 
Shade Tool ,  Metropol i tan  Counc i l ) .    

Addi t iona l ly,  the 40 percent  canopy cover  is  an  average;  there  are some areas of  the 
Ci ty  that  are  lower,  and o thers  that  are h igher.  Us ing  the data  prov ided by the  
Growing Shade too l  cou ld  serve  as a s tar t  for  pr ior i t iz ing rep lant ing effor ts  to  
improve the  heat- is land effec ts  of  too much pavement  and not  enough shade,  and 
ensure t rees  are be ing p lanted equ i tab ly.  

•  Nat iona l ly,  t ree  canop ies tend to  be h igher  in  areas of  wea l th.  Trees prov ide  
dynamic  benef i ts  to  the community,  and p lant ing w i th an env ironmenta l  jus t ice 
lens can he lp  ensure  those benef i ts  are  exper ienced by a l l .   
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Figure 7.  Growing Shade Tool ,  indicat ing the highest  pr ior i ty areas for plant ing  
based on cl imate change variables (Amount of  green space,  surface 
temperature on a hot  summer day,  and exist ing  tree canopy)  

 

As a  community  deve lops,  natura l  ground cover  and forest  land is  of ten  los t .  Wi th 
the  loss  o f  t rees and canopy cover,  the t ree  benef i ts  are los t  as  wel l .  In  par t icu la r,  a 
communi ty  loses the valuable na tura l  s tormwater  in tercept ion serv ices of  t rees  to  
the  imperv ious  sur faces o f  bu i ld ings  and s t reets  wh ich  increases runof f ,  negat ive ly  
affec t ing the water  qual i ty  of  sur face water  in  the area.  Canopy cover  can be 
main ta ined or  increased by proper  t ree p lan t ing and care across the community.  
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Figure 8:  Runoff  Volumes wil l  Increase Based on the  
Percent  of  Impervious Surface 

 
Higher  v o lumes  o f  runo f f  r es u l t  i n  f l ood ing ,  wa t e r  po l l u t i on ,  and  e ros ion .   
Pho t o  c ou r t es y  o f  LEARN NC,  www. l ea rnnc . o rg  

 

10.1 Reforestation 
To replace canopy  cover,  ash  t rees los t  to  EAB on mainta ined C i ty  proper t ies  w i l l  be 
rep laced at  a one- for -one rep lacement  when space permits .  Each t ree los t  in  h igh  
value pub l ic  spaces w i l l  be  replaced w i th a t ree that  would improve the  spec ies  
d ivers i ty  of  that  proper ty  and the ent i re  sys tem.   Ash t rees that  are removed f rom 
boulevards w i l l  no t  be  rep laced w i th a  new t ree.   

•  Some o f  the  ash t rees  s la ted for  preservat ion on Ci ty  bou levards and proper ty  in  
the  f i rs t  ten  years  may be removed and rep laced due to  changes in  phys ical  
cond i t ion.   

•  Once a fu l l  inventory  is  ob ta ined,  the  “10 percent  ru le”  by  Dr.  Frank Santamour,  
US Nat iona l  Arbore tum genet ic is t  shou ld be fo l lowed.   

o  The ru le proposes no more than 10 percent  of  any one spec ies  shou ld  make 
up the t ree  populat ion ,  no more than 20 percent  of  any genus,  and no more 
than 30 percent  of  any one fami ly.   

o  An app l icat ion of  th is  ru le wou ld be that  no  more than 10 percent  of  publ ic  
t rees shou ld be  bur  oaks,  no more than 20 percent  shou ld be  in  the Quercus 
(oak)  genus,  and no more than 30 percent  shou ld be in  the Fagaceae fami ly  
(oaks,  beech,  chestnut) .   

http://www.learnnc.org/
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o  I t  is  regarded as a  ru le tha t  has some l imi ta t ions,  and many urban foresters  
be l ieve  each percentage should be  even smal le r,  bu t  i t  is  a good s tar t ing po in t  
to  work  f rom. Percentages for  C i ty  proper ty  can be v iewed in the computer-
based inventory  wh ich  is  updated as  t rees are removed and p lanted.    

Al though bou levard  t ree p lant ing is  proh ib i ted in  most  areas,  there are se lec t  s t ree t  
cor r idors  tha t  have ash t rees.  Some of  the ash t rees w i l l  be preserved wi th s tem 
in jec t ions,  but  those that  are too  smal l  or  in  poor  condi t ion  w i l l  be  removed and on ly  
rep laced on a  case-by -case bas is  us ing a d iverse group of  t rees.  In  genera l ,  
boulevard ash w i l l  not  be  replan ted.    

Al though symmetry  and repet i t ion  are p lan t ing concepts  of ten imp lemented w i th  
t rad i t ional  landscape des igns,  they  run in  oppos i t ion wi th  promot ing spec ies  
d ivers i ty.   

•  Monocul ture- type p lan t ings where one to two spec ies  are ut i l ized increase the 
chance an ent i re space is  c lear  cut  when a  non-nat ive d isease or  insect  l ike 
EAB is  in t roduced.  

•  Ins tead,  there wi l l  be a less  formal  appearance in  the bou levard p lant ing 
areas ,  sh i f t ing  to more o f  a spec imen-based arboretum s ty le p lant ing.  
Repet i t ion can be used,  bu t  the  pat terns could be more complex wi th a longer  
s t retch  of  space before spec ies  are repeated in  the p lan t ing  des ign.   

•  In  ne ighborhoods where bou levard  t rees are  no t  e l ig ib le for  preservat ion  by 
in jec t ion  and are  los t  in  f ront  of  homes,  res idents  cou ld be  encouraged to  
purchase a t ree through the Arbor  Day Tree Sale.  Trees cou ld then be plan ted 
in  f ront  or  back yards,  ou ts ide  of  the bou levard ( r ights-o f -way) .   

•  In fes ted ash t rees los t  in  unmainta ined/natura l ized out lo ts ,  conservat ion  
areas  or  other  natura l  spaces wou ld  only  be  rep lanted i f  needed for  s ign i f icant  
screen ing needs,  or  as  par t  o f  a  larger  na tura l  resource p lan which wou ld  a lso  
min imize non-nat ive  invas ive spec ies  l ike European buckthorn and gar l ic  
mustard .  Th is  program wou ld not  be the  main re foresta t ion  focus dur ing the 
peak o f  EAB infes ta t ion un less s igni f icant  resources were d iver ted .   

In  general ,  the  best  way to max imize the number  and d ivers i ty  of  t rees p lanted is  to  
use a l l  ava i lab le p lan t ing s tock types:  bare root ,  conta iner,  and bal led-and-bur lap 
(B&B).   

•  Current ly  most  of  the t rees p lanted on C i ty  proper ty  are  handled  by 
contrac tors ,  but  there  are add i t iona l  c reat ive ways to p lant  t rees wi thout  
dr iv ing up a p lan t ing  budget .  

•  As par t  o f  the rep lant ing p lan,  the C i ty  shou ld  imp lement  a  three-year  
af tercare  program. Stressed t rees are more suscept ib le to d iseases and insect  
pests .  Each t ree mus t  be  watered and checked week ly  dur ing the  growing 
season of  May  through October  for  a  min imum of  two years  (and ideal ly  three)  
to  ensure the C i ty ’s  investment  is  reta ined and the t ree  cont inues to mature 
and prov ide  ecosystem serv ices and benef i ts .   
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•  At  a min imum, one addi t ional  seasona l  employee work ing for ty  hours  a week,  
shou ld be charged w i th th is  task  when t ree p lan t ing  on C i ty  proper ty  
commences on a larger  sca le.   

•  The most  expens ive opt ion for  an af ter-care  program is  h i r ing a contrac tor  to  
moni tor  and water  newly  p lan ted t rees .  Th is  op t ion  is  somet imes  used on busy 
s t reet  cor r idors  or  roundabouts  that  are more dangerous  for  an inexper ienced 
person to access w i th  a water ing t ruck.   

•  New t rees shou ld not  be p lanted at  an  increased rate un less new seasona l  
s taff  or  resources  are commi t ted to ensure  each t ree  is  watered once week ly  
dur ing the  growing season.   

In  addi t ion ,  the  C i ty  cou ld  cons ider  these opt ions to fos ter  reforestat ion and t ree  
establ ishment  in  the communi ty :  

•  Ut i l iz ing  ex is t ing s taff  to  ass is t  w i th rep lant ing,  water ing,  and care f rom May 
through October  of  each year.   

•  Host  a p lan t ing  event  in  a park  or  co l laborat ing w i th a local  non-prof i t  such as 
Tree Trust  to  host  a volun teer  p lant ing so res idents  can learn  proper  p lant ing 
and engage in improv ing a local  park .   

•  Ut i l ize Sentence to Serve (STS) and/or  Ins t i tu t iona l  Communi ty  Work  Crews 
( ICW crews)  to  ass is t  in  ensur ing t rees s tay  mulched and have t ree guards 
and water ing  bags on at  the appropr ia te  t ime o f  year.  They  can a lso be 
superv ised by t ra ined s taff  to  ass is t  w i th p lant ing t rees.   

•  Cont inue to fund the  Arbor  Day Tree Sa le  or  other  t ree rep lacement  incent ive 
program to encourage proper ty  owners  to replan t  t rees on the ir  proper ty  (out  
of  the bou levard)  af te r  an  ash t ree is  removed.  

•  An outreach program targeted at  Commerc ia l ,  Industr ia l  and Mul t ip le-Fami ly  
parce l-owners  to rep lant  a f ter  EAB in fes ted  t rees are removed to improve and 
preserve the  aesthet ics  of  these areas in  Savage,  and to t ry  to  recapture  the 
t ree  benef i ts  over  t ime.  

o  The cur rent  ord inances re lated to  t rees may  need to be amended to ensure 
the  “cond i t ions o f  approval”  that  the developments  were approved w i th are 
fu l f i l led to ensure  ent i re park ing  lo ts  or  parcels  are  not  c lear  cu t  when ash 
( tha t  are no t  in jec ted)  d ie f rom EAB. In some cases,  ash t rees w i l l  be 
preserved and would not  need to be  replaced.  
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11.0 Estimated Cost and Budget 
Emera ld ash borer  management  is  a s igni f icant  cost  for  c i t ies .  The costs  that  need to 
be budgeted inc lude in jec t ion/protec t ion o f  ash t rees ,  t ree  removal  and s tump 
gr ind ing,  and t ree rep lacements  There are  a lso costs  re lated to  s taff  t ime inc lud ing 
increased phone ca l ls  and emai ls  f rom the  publ ic  regard ing pr iva te t rees ,  inspect ion 
requests  for  pub l ic  ash t rees,  and defer red  main tenance work  l ike  pruning by  C i ty  
Staff  to  remove dead and dy ing ash t rees.  Keep ing rep lacement  t rees watered,  
s taked,  and mulched dur ing the  2–3-year  es tab l ishment  per iod takes a b ig resource 
commi tment  f rom a s taff ing  and equ ipment  bas is .   

The costs  to beg in a comprehens ive  EAB program in Savage have been est imated 
apply ing a l l  pub l ic  2022 t ree inventory  data  to 2023 t ree contrac tor  es t imates.  The 
data inc ludes  a l l  bou levard  and park /open space t ree data .  Inherent  in  the est imates 
are some fac tors  that  can change inc luding :  

•  As long as ash t rees remain un trea ted,  the ir  condi t ion  can change as EAB 
in fes tat ion advances  in  the  t ree,  chang ing a  “ fa i r ”  cond i t ion t ree to more  o f  a  
“poor”  cond i t ion t ree .  This  can make a t ree less  l ike ly  to  do  we l l  w i th 
in jec t ions,  mov ing  i t  to  the  remova l  l is t .   

•  Tree contrac tor  work loads change f rom season to season and year- to-year.  
Higher  demand can increase the cost  of  t ree and s tump removals .  

•  The presence o f  obstac les  or  targets  ad jacent  to  dead/dy ing t rees  and the 
degree to wh ich a t ree has d ied  and become br i t t le  can in f luence actua l  
remova l  cost ,  wh ich is  of ten based on amount  of  t ime to remove the t ree and 
the  r isk  to the t ree  worker.  

•  The t ree remova l  costs  are based on per-d iameter- inch est imates f rom a desk 
rev iew.  Each t ree was  not  examined in  the f ie ld  which may increase or  s l ight ly  
decrease cost-per- t ree when put  out  for  b id /exact  es t imates.   

•  The ash in jec t ion es t imate is  based on a  cost  per-d iameter- inch .   

•  The t ree rep lacement  per- t ree cost  inc ludes a 2”  ba l led  and bur lap (B&B) t ree 
p lan ted by  a contrac tor  wi th a 1-year  warranty.  Cos ts  for  purchas ing bare root  
or  conta iner  s tock and p lant ing in-house can be s ign i f icant ly  less  i f  there  is  
enough s taff  t ime and resources.   
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Figure 9:  Est imated Cost  for Boulevard Ash Tree Removal  and Stump 
Grinding 

Condit ion /Size  Tree Removal  Cost  Stump Removal  Cost  

Ash Less than 10”  
DBH ( too smal l  for  
in jec t ion)  

$54,475 $42,000 

Poor   $61,925 $18,800 
Dead $725 $400 
Subtotal $117,125 $61,200 
Total $178,3251 

1  Costs  w i l l  vary  based  on  annua l  cond i t i on asses sm ent .  

F igure 10:  Est imated Cost  for Park/Open Space Ash Tree Removal  and 
Stump Grinding 

Condit ion /Size  Tree Removal  Cost  Stump Removal  Cost  

Ash Less than 10”  
DBH ( too smal l  for  
in jec t ion)  

$8,175 $6,200 

Poor   $12,662 $3,000 
Dead $1,525 $800 
Subtota l  $22,362 $10,000 
Total  $33,362 1  

 1  Costs  w i l l  vary  based  on  annua l  cond i t i on asses sm ent .  

F igure 11:  Est imated Cost  for In ject ion on City Property – Al l  Fai r  and 
Good Condit ion Ash Trees >10” diameter  

Condit ion  Cost1  

Good  $15,721 
Fair  $4,046 
TOTAL $19,767 

1  Treatments  are  requ ired b iennia l ly.  
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Figure 12:  Est imated Cost  for Ash Replacement  (Replant ing)   
on Park/Open Space (No Boulevard Replacement)  

Condit ion  Cost  (Assumes $600 per  t ree)  

Dead $2,400 
Poor  $7,800 
Fair  $9,600 
Good (under  10”)   $9,000 
TOTAL $28,800 

 

12.0 Conclusion 
Emera ld ash borer  is  a s ign i f icant  “pred icab le”  na tura l  d isaster  fac ing the  C i ty  of  
Savage but  fo l lowing a sys temat ic ,  proact ive p lan and leveraging appropr iate  
resources to respond wi l l  m in imize the f isca l  and env ironmenta l  impacts  o f  the  pest .  
The EAB Management  P lan is  cons is tent  wi th the  C i ty ’s  gu id ing pr inc ip le  that  
“Savage w i l l  preserve  and enhance our  na tura l  ameni t ies  and max imize  recreat iona l  
oppor tun i t ies  for  our  communi ty. ”  The p lan should be imp lemented immedia te ly  to  
manage the beet le  popu la t ion  and preserve  the benef i ts  that  ash t rees prov ide to the 
communi ty.   
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