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INTRODUCTION 
Sa l in i t y  and  o ther  compounds  found  in  reuse  may  have  
adverse  e f f ec t s  on  l andscap ing  i f  no t  managed  
p roper l y .  The  fo l l ow ing  management  p rac t i ces  and  
gu ide l i nes  were  comp i l ed  to  he lp  reuse  t rea te rs  and  
use rs  m i t iga te  these  e f f ec ts .   So lu t ions  and  
sugges t ions  inc lude  des ign ing  and  ins ta l l i ng  p roper  
d ra inage ,  t ry ing  chemica l  add i t i ves ,  deve lop ing  water  
and  so i l  base l i ne  s tud ies ,  unders tand ing  p lan t  sa l i n i t y  
to le rances  and  o ther  he lp fu l  i n fo rmat ion .       
 

 
DRAINAGE 
 
What is drainage and why is it 
important? 
Proper  d ra inage  fac i l i t a tes  the  movement  o f  
wate r  over  the  g round  o r  under  the  su r face  to  
m in im ize  the  bu i l d  up  o f  wate r  and  chemica l  
cons t i tuen ts  a t  roo t  l eve l .   Bu i ld  up  o f  sod ium 

in  the  so i l  causes  so i l  compac t i on  and  reduces  wate r  
absorp t ion  and  in f i l t ra t ion  th rough  the  so i l .   These  
cond i t i ons  can  p revent  wate r  f rom mov ing  in to  the  
roo t  zone and  a l l ow  Ch lo r ides  and  o ther  tox ins  to  
accumu la te  and  po ten t i a l l y  damage  the  p lan t .      
 
Cons iderat ions  When Des ign ing  a  S i te  to  Use  
Rec la imed Water .  
 

1.  The  so i l  s t ruc tu re  and  type  shou ld  be  
eva lua ted  and  the  wate r  qua l i t y  ana lyzed .   
See  the  fo l l ow ing  sec t i ons  on  WATER QUALITY  
and  SOIL  BASELINE  STUDY.  

2 .  P lan t  se lec t i on  shou ld  be  based  on  the  resu l t s  
o f  the  so i l  and  water  ana lys i s .   Cons ider  us ing  
sa l t  t o le ran t  spec ies .   See  the  fo l l ow ing  
sec t i on  d i s cuss ing  SALT  TOLERANCE.    

3 .  So i l  amendments  shou ld  be  added  to  the  so i l  
based  on  the  resu l t s  o f  the  so i l  and  wate r  
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ana lys i s .  Gu ide l i nes  f o r  so i l  ana lys i s  can  be  
found in  the  SOIL  BASELINE  STUDY sec t i on .  

4 .  Proper  i nco rpora t i on  o f  an  appropr ia te  so i l  
amendment  w i l l  he lp  to  inc rease  in f i l t ra t ion  
and  subsur face  d ra inage .    
a .  I t  i s  recommended  that  3  –  5  cub i c  ya rds  

o f  so i l  amendment  con ta in ing  compos ted  
o rgan i c  mat te r  be  inco rpora ted  in to  the  
ex i s t ing  so i l  t o  a  m in imum depth  o f  6  
i nches  fo r  every  1000  square  fee t  o f  
l andscaped  a rea .    

5 .  The  add i t i on  o f  so i l  amendments  w i l l  a l so   
a .  Improve  so i l  s t ruc tu re  and  a l l ow sa l t s  to  

move  th rough  the  roo t  zone .  
b .  Inc rease  wate r  ho ld ing  capac i ty  resu l t i ng  

in  l ower  wate r  demand  and  wate r  cos t s .  
6 .  High  use  a rea  such  as  go l f  courses  and  spor t s  

f i e lds  shou ld  cons ide r  subsur face  d ra in  
sys tems to  f ac i l i t a te  the  movement  o f  sa l t s  
and  water  ou t  o f  the  roo t  zone .   
a .  High  t ra f f i c  a reas  compac t  more  qu i ck ly  

and  may  take  spec ia l  cons idera t i on .    
b .  An under  d ra in  sys tem o f fe r s  an  added  

bene f i t  by  exped i t ing  d ra inage  and  
d ry ing  o f  f i e lds  f o l l ow ing  per iods  o f  
heavy  ra in .   Th i s  a l so  improves  the  
p layab i l i t y  o f  the  f i e ld .  

7 .  The  s i t e  shou ld  be  su rveyed  and  g raded  to  
p reven t  wate r  f rom poo l ing  in  l ow  a reas  and  
to  a l l ow  the  water  to  d ra in  us ing  the  in f luence  
o f  g rav i ty .    
a .  Min im ize  a reas  that  rec la imed  wate r  

cou ld  pond  on  the  su r face  and  evapora te  
c rea t ing  a  sa l t  pan  

8 .  Cons ider  l oca l  t opograph i ca l  i s sues  in  
p lan t ings .    Fo r  examp le ,  t rees  shou ld  be  
p laced  in  a reas  where  sod ium bu i ld  up  w i l l  be  
m in im ized .   

9 .  Hea l thy  we l l  p lan ted  t rees  show fewer  s igns  o f  
sod ium s t ress .  Ex t ra  ca re  shou ld  be  taken  to  
p lan t  t rees  acco rd ing  to  l oca l  t ree  p lan t ing  
spec i f i ca t i ons .   Wh ich  may inc lude:  

When  
prob lems  
a re  no ted  
w i th  
d ra inage ,  
pe rco la t ion  
o r  p lan t  
tox i c i t y ,  
s teps  shou ld  
be  taken  to  
improve  the  
s i tua t ion .  
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a .  P lan t ing  t rees  in  ho les  2  t imes  the  s i ze  
o f  the  roo t  ba l l ,  r emov ing  the  baske t ,  
bur l ap  and  tw ine .  

10 .  The  i r r i ga t i on  sys tem shou ld  be  des igned  to  
min im ize  d i rec t  sp ray  on  sa l t  sens i t i ve  
spec ies ,  spec i f i ca l l y  everg reen  t rees .    

 
When  p rob lems  a re  no ted  w i th  d ra inage ,  perco la t i on  o r  
p lan t  tox i c i t y ,  s teps  shou ld  be  taken  to  improve  the  
s i tua t ion .   The  fo l l ow ing  i s  a  l i s t  o f  cons idera t i ons  f o r  
bes t  management  p rac t i ces .  

1 .  F lush ing:   Wh i le  cons i s ten t  over  i r r i ga t ion  i s  
no t  recommended  i t  has  been  sugges ted  tha t  
pe r iod i c  over  wate r ing  o r  f l ush ing  may  
fac i l i t a te  the  movement  o f  sa l t s  ou t  o f  the  
roo t  zone.   Th i s  may  a l so  occur  w i th  heavy  
ra in fa l l .  

2 .  Aera t ion:   Ae ra t ion  i s  the  p rac t i ce  o f  remov ing  
sma l l  p lugs  o f  so i l  f rom the  roo t  zone  and  
randomly  d i sca rd ing  them on  the  tu r f  su r face .   
Aera t i on  improves  the  movement  o f  wate r  
th rough  the  so i l ,  r educes  so i l  compac t i on ,  and  
dec reases  that ch  bu i ldup  thus  m in im iz ing  
po ten t ia l  f o r  pond ing  and  sa l t  bu i l dup  in  the  
roo t  zone.     

3 .  App l i ca t i on  remed ies :  Dr .  Ya l i ng  Q ian  a t  
Co lo rado  S ta te  Un ive rs i t y  i s  conduct ing  
research  on  mi t i ga t ing  sod ium s t ress  i n  tu r f  
g rass .   She  i s  research ing  the  app l i ca t i on  o f  
the  fo l l ow ing  p roduc ts  in  m i t iga t ing  sod ium 
impac ts .    
a .  Gypsum (CaSO4)  app l i ca t i on:  Th i s  

compound i s  modera te ly  so lub le  in  wate r  
and  can  subs t i tu te  so i l  sod ium by  re leas ing  
ca l c ium,  thereby  he lp ing  to  l each  sod ium to  
deeper  dep ths .  

b .  Ca lc ium ch lo r ide  (CaC l2)  app l i ca t i on:  Th i s  
compound  func t ions  l i ke  gypsum bu t  i s  
comp le te ly  so lub le  in  water  and  read i l y  
ava i l ab le  to  subs t i tu te  so i l  sod ium by  
re leas ing  ca l c ium.  I t  he lps  to  l each  sod ium 
to  deeper  dep ths .  

c .  Humates:  Theses  p roduc ts  have  c la imed  to  
bu f fe r  sa l t s ,  augment  m ic ronut r i en t  
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ava i l ab i l i t y  to  p lan ts ,  p romote  so i l  ae ra t ion  
and  water  pene t ra t ion ,  and  encourage  
f l occu la t i on  o f  so i l  pa r t i c l es  

d .  Ves i cu la r -a rbuscu la r  mycor rh i za l  (VAM)  
inocu la t i on:  Wastewate r  i r r i ga t i on  has  been  
found to  dep le te  a rbuscu la r  mycor rh i zae ,  
wh i ch  may  be  a  s ign i f i can t  cons t ra in t  on  
l andscape  p lan ts  pe r fo rmance  under  sa l i ne  
cond i t i ons .  

e .  Combina t ion  o f  two  amendments  i s  a l so  
be ing  examined  fo r  1 )  humate  and  gypsum 
as  we l l  as  2 )Ves i cu la r -a rbuscu la r  

mycor rh i za l  (VAM)  inocu la t i on  and  
Gypsum.  

 
P re l im ina ry  resu l t s ,  a f te r  two  years  (2005  
and  2006)  o f  a  th ree  year  s tudy ,  show tha t  
app l i ca t i on  o f  the  above  compounds  (a lone  o r  
comb ined)  he lp ,  “ to  some degree” ,  m i t i ga te  
the  sa l i n i t y  e f f ec t s  o f  reuse  app l i ca t i on .   
Cur ren t l y  the  s tudy  sugges t s  “ s ta r t i ng  
ca l c ium mate r ia l  t rea tment  as  soon  as  the  
in i t i a t i on  o f  recyc led  was tewater  i r r i ga t ion  to  
p revent  the  sod ium de te r i o ra t i on  o f  so i l  and  
tu r f . ”  

Study suggests :  
“star t ing  ca lc ium 
mater ia l  t reatment  as  
soon as  the  in i t ia t ion  
of  recyc led  wastewater  
i r r igat ion  to  prevent  
the  sod ium 
deter iorat ion  of  so i l  
and turf .”  
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WATER QUALITY 
Reuse ,  the  p roduc t  o f  t rea ted  was tewate r ,  i nheren t l y  
con ta ins  some leve l  o f  sa l t s  and  o ther  cons t i tuen ts  
( see  Parameter  S tudy  be low)  tha t  can  a f fec t  wate r  
qua l i t y .   Unders tand ing  the  l eve l  o f  these  compounds  
in  the  app l i ed  reuse  and  the i r  a f f ec t  on  p lan ts  a t  
va r ious  concen t ra t i ons ,  i n  comb ina t ion  w i th  so i l  t ypes  
and  vegeta t ion  sa l t  t o le rances ,  w i l l  enab le  the  
deve lopment  o f  use fu l  sa l in i t y  management  s t ra teg ies .  
 

MITIGATING SALINITY GENERATION 
Another  method  o f  m in im iz ing  sa l i n i t y ’ s  
impac t s  on  l andscap ing  inc ludes  min im iz ing  
source  genera t ion  o f  sa l i n i t y .    Sa l in i t y  in  
reuse  can  be  genera ted  f rom sa l i ne  source  
wate rs ,  wate r  so f teners ,  de te rgents ,  
pe rsona l  ca re  p roduc ts ,  and  food  add i t i ves .   
M i t iga t ing  sa l in i t y  genera t ion  can  beg in  
w i th  pub l i c  educa t ion  and  even  go  as  f a r  as  
the  bann ing  o f  ce r ta in  water  so f tener  
med ias .   Pub l i c  educa t ion  mater ia l s  
regard ing  ways  to  reduce  sa l i n i t y  
genera t i on  can  be  pos ted  a t  l oca l  mun ic ipa l  

bu i l d ings ,  c lubs ,  o r  d i s t r i bu ted  th rough  b i l l  ma i l i ngs .   
Bann ing  o f  sod ium water  so f tener  med ias  o r  
deve lop ing  an  incen t i ve  p rogram to  encourage  
ins ta l l a t i on  o f  o ther  so f ten ing  techno log ies  f o r  i n  
house  use  w i l l  r equ i re  a  coopera t i ve  e f f o r t  be tween  
loca l  au thor i t i es ,  u t i l i t i e s ,  and  homeowners .  New 
commun i t i es  shou ld  cons ide r  i nco rpora t ing  regu la t ions  
tha t  p roh ib i t  sa l in i t y  genera t ing  wate r  so f tener  
ins ta l l a t i on .       
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WATER QUALITY PARAMETERS STUDY 
 
Object ive:  
Refe rence  and/or  s tudy  o f  reuse  wate r  qua l i t y .   
Cons ide r  conduct ing  so i l  and  t ree/sh rub  base l ine  
s tud ies  as  we l l .  
 
Scope of  Work :   
 
1 .  De te rmine  reuse  samp l ing  f requency  [ i . e . ,  

week ly ,  month ly ,  quar te r ly  ( seasona l l y ) ,  
annua l l y . ]  

2 .  De te rmine  l oca t i on  fo r  samp l ing  (Cons ide r  
tes t ing  the  wate r  qua l i t y  a t  s to rage s i t es  and  
d i s charge  po in t s  i n  the  d i s t r i bu t i on  sys tem.)  

3 .  Inc lude  de ta i l ed  samp l ing  methodo logy  so  the  
tes t ing  can  be  rep l i ca ted  in  fu tu re  years  w i th  
comparab le  samp les .  

4 .  Conduc t  tes t s  f o r  the  fo l l ow ing  paramete rs :  
•  Turb id i ty   (Can  a f f ec t  so i l  

pe rco la t i on/ in f i l t ra t i on)  
•  Tota l  P  (Nut r i en t s  f o r  p lan ts .   Phosphorus  may  

a f fec t  g round  wate r  and/or  su r face  wate r  qua l i t y )  
•  Electr ica l  Conduct iv i ty  ( Ind i ca to r  o f  sa l i n i t y )  
•  Sodium Adsorpt ion  Rat io  (SAR)   ( Ind i ca to r  o f  

sod i c i t y  l eve l )  
•  AD J U S T E D  SAR 
•  Sodium  (Tes t  in  bo th  the  incoming  raw 

was tewate r  and  reuse .   May  cont r ibu te  to  so i l  
and  p lan t  tox i c i t y . )  

•  Chlor ide   (May  con t r ibu te  to  p lan t  tox i c i t y )  
•  Bicarbonate  (A f fec t s  pH o f  so i l  and  w i l l  i n c rease  

ad jus ted  SAR. )  
•  Calc ium ( Improves  so i l  s t ruc tu re)  
•  Magnes ium  ( Improves  so i l  s t ruc tu re)  
•  Boron  (May  con t r ibu te  to  p lan t  tox i c i t y )  
•  Iron  (mic ronut r ien t  f o r  p lan t  hea l th )  
•  Tota l  Suspended So l id   (Can  a f f ec t  so i l  

pe rco la t i on/ in f i l t ra t i on)  
•  BOD  (May  a f f ec t  oxygen  ava i l ab i l i t y  in  so i l s  

compet ing  w i th  m ic robes . )  
•  COD  (May  a f f ec t  oxygen  ava i l ab i l i t y  in  so i l s  

compet ing  w i th  m ic robes . )   
•  pH 

Inc lude  
deta i led  
sampl ing  
methodology  
so  the  
test ing  can  
be  rep l icated 
in  future  
years  with  
comparable  
samples    
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•  NH4-N  (Nut r i en t  f o r  p lan ts .   Ammon ia  may  a f f ec t  
g round wate r  and/or  su r face  wate r  qua l i t y )  

•  NO3-N  (Nut r i en t  f o r  p lan ts .   N i t ra tes  may  a f f ec t  
g round wate r  and/or  su r face  wate r  qua l i t y )  

 
5 .  Wr i te  a  summary  repor t  f o r  the  l ayperson ,  bu t  

i nc lude  append i ces  tha t  deta i l  the  sc i en t i f i c  
background  necessary  fo r  the  u t i l i t y  and  i t s  
cus tomers  to  make  in fo rmed dec i s i ons  in  the  
fu tu re .   I f  poss ib le ,  i nc lude  s ta tements  o f  
acceptab le  wate r  qua l i t y  ranges  tha t  w i l l  s t i l l  
a l l ow  p lan ts  to  be  hea l thy .   F i l e  repor t s  f o r  up  to  
25  years .  I f  poss ib le ,  

i nc lude  
s ta tements  
o f  
acceptab le  
wate r  
qua l i t y  
ranges  tha t  
w i l l  s t i l l  
a l l ow  
p lan ts  to  
be  hea l thy .    
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TREES AND SHRUBS  
BASELINE STUDY 

 
 

OOBB JJ EE CC TT II VV EE   OO FF   TT HH EE   SSTT UU DD YY   
The  ob jec t i ve  o f  th i s  t ype  o f  s tudy  i s  to  research  and  
comp i l e  a  de ta i l ed  repor t  based  on  da ta  concern ing  the  
cu r ren t  hea l th  and  cond i t i on  o f  t rees  and  sh rubs  on  

s i t es  to  be  se rved  w i th  rec la imed  wate r .   The  
repor t  can  se rve  as  a  base l i ne  and  methodo logy  
tha t  can  be  rep l i c a ted  every  th ree  (3)  years  i n to  
the  fu tu re  to  de tec t  any  changes  in  so i l s  tha t  
m igh t  impac t  t rees ,  sh rubs ,  and  p lan ts  i r r i ga ted  
w i th  reuse .   I t  i s  recommended  that  th i s  s tudy  
co inc ide  w i th  so i l  base l i ne  and  water  qua l i t y  
s tud ies .  

There  a re  th ree  d i s t i nc t  phases  to  the  s tudy:   
Conduc t ing  the  inven to ry ,  document ing  the  
methodo logy ,  and  wr i t i ng  the  repor t .    

 
The inventory  of  woody p lants :  
•  A base l ine  genera l  i n spec t ion  and  ra t ing  o f  a l l  t rees  

on  a  sca le  o f  "Exce l l en t ,  Good ,  Average ,  Fa i r ,  Poor . "   
•  A de ta i l ed  inspec t i on  fo r  t rees  and  sh rubs  show ing  

symptoms o f  b io t i c  s t ress  o r  tha t  l ook  ques t i onab le .  
 Take  t i s sue  samp les  o f  any  t rees  and  

sh rubs  show ing  b io t i c  s t ress .  
 Take  d ig i ta l  pho tos  o f  any  t rees  and  sh rubs  

samp led .   
 Comple te  a  de ta i l ed  ana lys i s  o f  these  t rees  

and  sh rubs  us ing  indus t ry  accep ted  
gu ide l i nes .  

I f  poss ib l e ,  i nc lude  s ta tements  o f  accep tab le  wate r  
qua l i t y  ranges  tha t  w i l l  s t i l l  a l l ow  p lan t s  to  be  hea l thy .    
 
The Methodology  wi l l  inc lude :  
•  Document ing  the  spec i f i c  methods  used  fo r  

ana lys i s ,  t i s sue  samp l ing ,  e t c .  o r  re fe r r ing  to  a  
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spec i f i c  i ndus t ry  s tandard  and  the  year  tha t  
s tandard  was  cu r ren t  and  pub l i shed .  

•  Mark ing  any  p rob lems  and  po ten t i a l  p rob lems  on  
aer i a l  o r  topograph i ca l  maps .  

•  Coord ina t ing  w i th  consu l tan t  do ing  base l ine  o f  so i l s  
be fo re  f i na l i z i ng  repor t .   

•  Arch ive  samp les  fo r  up  to  25  years  fo r  fu r ther  
ana lys i s  and  s tudy .  

 
The Report :  
•  Summar i ze  the  overa l l  qua l i t y  o f  t ree/sh rubs  a t  

s i t es  se rved  by  rec la imed  wate r .   H igh l i gh t  p rob lem 
areas  and  eva lua te  poss ib l e  remed ia t i on  
a l te rna t i ves .    Re fe rence  any  re levan t  in fo rmat ion  
d i s covered  in  the  so i l  and  wate r  base l i ne  s tud ies .  

•  At tach  append ixes  to  inc lude  spec i f i c  methods  used  
fo r  ana lys i s ,  t i s sue  samp l ing  and  indus t ry  
s tandards .   Inc lude  maps  de l i nea t ing  po ten t i a l  
p rob lems .    

•  Save  repor t  f o r  up  to  25  years  as  a  re fe rence  too l .  
 
Thanks  to  Denver  Wate r  fo r  p rov id ing  t ree/shrub  
base l ine  s tudy  in fo rmat ion .  

Archive  
samples  for  
up  to  25  
years  for  
fur ther  
ana lys is  
and study.  
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SOIL BASELINE STUDY 
 
  

OOBB JJ EE CC TT II VV EE     
Pub l i sh  a  repor t  on  so i l  qua l i t y  a t  se lec ted  s i t es  to  be  
se rved  w i th  reuse .   The  repor t  shou ld  con ta in  the  
ana lys i s  o f  the  so i l  samp les  o f  the  s i t es .  
 
  

SSCC OO PP EE   OO FF   WWOO RR KK   
 
Select  s i tes  for  test ing :  
•  When mak ing  the  se lec t i on  cons ide r  cos t  o f  so i l  

t es t ing  per  samp le  and  the  s i ze  o f  the  app l i ca t i on  
a rea(s ) .    

•  Discuss  how compac ted  so i l s  shou ld  a f f ec t  s i t e  
samp l ing  cho i ces  s ince  sa l t s  won ’ t  move  as  qu i ck ly  
th rough  compac ted  so i l s .   Take  in to  accoun t  o the r  
co l l e c t ing  samp les  on  s i t es  that  m igh t  be  a f f ec ted  
by  the  use  o f  magnes ium ch lo r ide  f o r  s t ree t  de i c ing .  

•  Inc lude  samp les  f rom cont ro l  g roup  s i t es  rece iv ing  
po tab le  wate r .  

•  With in  each  s i t e ,  co l l e c t  samp les  a t  3  random 
loca t ions  (3  rep l i ca tes ) .    

•  Cons ider  bu ry ing  a  meta l  rod  a t  each  samp l ing  spo t  
as  fu tu re  re fe rence .  

•  Cons ide r  tak ing  so i l  samp les  over  d i f f e ren t  dep ths  
a t  rep resen ta t ive  s i t es .  

•  Prov ide  s to rage  fo r  these  samp les  fo r  a t  l eas t  25  
years .  

•  Send  10% o f  the  so i l  samp les  to  a  l ab  o ther  than  
the  con t rac ted  tes t ing  l ab .    
 

1.  Report on results for each site 
      separately. 

 Inc lude  ana lys i s  o f  the  fo l l ow ing  parameters :  
o  Sod ium 
o  Boron  
o  Ch lo r ide  
o  Ni t ra te  (NO3)  

o  E lec t r i ca l  Conduct iv i t y  (dS/m)  
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o  Sod ium Absorp t i on  Ra t i o  (SAR)  
o  B ica rbonate  (HCO3)  

o  PH 
o  Ca lc ium 
o  Magnes ium 
o  ESP  (exchangeab le  sod ium percen tage)  

 
•  Inc lude  de ta i l ed  samp l ing  methodo logy  so  tha t  the  

inven tory  can  be  rep l i ca ted  in  fu tu re  years .  
•  I f  poss ib l e ,  i nc lude  s ta tements  o f  accep tab le  ranges  

o f  changes  in  so i l  pa rameters  tha t  w i l l  s t i l l  a l l ow  
p lan ts  to  be  hea l thy .  

•  Wr i te  the  repor t  f o r  the  l ay  person ,  bu t  i nc lude  
append ices  tha t  de ta i l  the  sc ien t i f i c  background 
necessary  to  he lp  the  u t i l i t y  and  i t s  cus tomers  
make  in fo rmed dec i s i ons  in  the  fu ture .    

 

Include detailed 
sampling 
methodology so 
that the 
inventory can 
be replicated in 
future years. 
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SALT TOLERANCE: 
< 2 dS/m intolerant  
2 dS/m slight tolerance  
4 dS/m moderate tolerance 
6 dS/m & above tolerant  

GRASSES 
Less than 4 dS/m 4 to 8 dS/m 8 to 12  dS/m Up to 18  dS/m 

Alopecurus pratensis- 
Meadow foxtail 
Festuca rubra- Red 
fescue 
Festuca elatior-
Meadow fesuce 
Poa partensis-
Kentucky bluegrass 

Agropyron cristatum- 
Crested Wheatgrass 
Agropyron riparium- 
Streambank 
Wheatgrass 
Agropyron 
trachycaulum- 
Slendar Wheatgrass 
Arrhenatherum 
elatium- Tall Meadow 
Oatgrass 
Bromus inermis-
Smooth Brome 
Buchloe dactyloides- 
Buffalograss 
Dactylis glomerata- 
Orchargrass 
Elymus giganteus- 
Mammoth Wildrye 
Elymus junceus- 
Russian Wildrye 
Festuca arundinacea- 
Tall Fescue 
Phalaris arundinacea- 
Reed Canarygrass 
 

Bromus marginatus- 
Mountain Brome 
Lolium perenne- 
Perennial Ryegrass 
Melilotus alba- White 
Sweet Clover  
Melilotus officinalis- 
Yellow Sweet Clover 
Trifolium fragiferum- 
Strawberry Clover 

Agropyron elongatum- 
Tall Wheatgrass 
Agropyron smithii- 
Western Wheatgrass 
Distichlis- Saltgrass 
Elymus triticoides- 
Beardless Wildrye 
Lotus corniculatus- 
Bridtrefoil 
Puccinellia – 
Alkaligrass 
Sporobolus  airoides- 
Alkali Sacaton 

FLOWERS AND GROUND COVERS 
Up to 4 dS/m Up to 4 dS/m Up to 4 dS/m 

Argemone species- Prickly 
Poppies 
Calochorutus species- 
Mariposa Lilly 
Chyrsopsis villosa- Hairy 
Golden Aster 
Gallardia pennatifida- Cutleaf 
Blanket Flower 
Mentzelia species- Blazing 
Stars 

Fallugia pardoxa- Common 
Apache 
Oenothera caespitosa – Tufted 
Evening Primrose 
Sphaeralcea coccinea- Scarlet 
Globemallow 
Yucca elata- Soaptree 
Yucca glauca- Small 
Soapweed  

Aquilegia micrantha- Cliff 
Columbine 
Machaeranthera xylorrhiza- 
Common Woody Aster 
Psilostrophe bakerii- 
Paperflower  
Stanley pinnata- Prince’s 
Plume 
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SHRUBS 
Up to 2 dS/m Up to 4 dS/m 4 to 8 dS/m Up to 6 dS/m Up to 10 dS/m 

Chaenomeles 
speciosa- 
Flowering 
Quince 
Ligustrum 
vulgare- 
Common 
Privet 
Rosa rugosa- 
Rugosa Rose 
Viburnum 
opulus- High 
Brush 
Cranberry 

Artemisia cana - 
Silver 
Sagebrush  
Berberis 
fremontii - 
Fremont 
Barberry  
Robinia neo-
mexicana - New 
Mexican Locust 

Artemisia frigida 
- Fringed 
Sagewort  
Artemisia 
spinescens - Bud 
Sagebrush  
Artemisia 
tridentata - Basin 
Big Sagebrush  
Buxus 
microphylla - 
Japanese 
Boxwood  
Chrysothamnus 
nauseosus - 
Rubber 
Rabbitbrush  
Chrysothamnus 
visci diflorus - 
Douglas 
RabbitbrushEph
edra nevadensis - 
Nevada 
Mormontea  
Forsythia x 
intermedia - 
Showy Border 
Forsythia  
Juniperus 
communis - 
Common 
Juniper  
Philadeiphus 
coronarius - 
Sweet 
Mockorange  
Purshia glandulsa 
- Desert 
Bitterbrush  
Pyracantha 
fortuneana - 
Pyracantha  
Rhus glabra - 
Smooth Sumac  
Rhus trilobata - 
Skunkbush 
Sumac - Three-
leaf Sumac  

Br Caragana 
arborescens - 
Siberian Peashrub  
Chrysothamnus 
albidus - Alkali 
Rabbitbrush  
Cytisus scoparius - 
Scotch Broom  
Elaea gnus 
commutata - 
Silverberry  
Elaea gnus 
multiflora - Cherry 
Elaeagnus  
Euonymousjaponica 
- Spindle Tree 
Halimodendron 
halodendron - Salt-
tree  
Hippophae 
rhamnoides - Sea 
Buckthorn  
Juniperus chinensis 
- Pfitzer Juniper  
Lonicera tatarica - 
Tararian 
honeysuckel  
Rhamnus cathartica 
- Common 
Buckthorn  
Rhus trilobata - 
Squawbush  
Rhus typhina - 
Staghorn Sumac  
Rhamnus frangula - 
Glossy Buckthorn  
She pherdia 
canadensia - 
Buffaloberry  
Spiraea vanhouttei - 
Van Houtte Spirea  
Symphoricarpuos 
albus - Snowberry  
Syringa 
amurensisjaponica 
- Japanese Tree 
Lilac  
Syringa vulgaris - 

Atriplex 
canescens - 
Fourwing 
Saltbush  
Atriplex 
convertifolia - 
Shadscale 
Saltbush  
Atriplex 
corrugata - Mat 
Saltbush  
Atriplex nuttalli - 
Nuttall 
Saltbush  
Atriplex nuttalli 
cuneata - Castle 
Valey Clover  
Atriplex nuttalli 
gardneri - 
Gardner 
Saitbush 
Baccharis 
emoryl - Emory 
Baccharis  
Baccharis 
glutinosa - Seep-
Willow  
Ceratoides 
lanata - 
Common 
Winterfat  
Chiysothamnus 
greenel - Greene 
Rabbitbrush  
Chiysothamnus 
linifolius - 
Flaxleaf 
Rabbitbrush  
Ephedra species 
- Mormon Teas 
Ephedra 
torreyana - 
Torrey 
Ephedra  
Kochia 
americana - 
Greenmolly 
Summercypruss 
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DECIDUOUS TREES 
 

Up to 2 dS/m Up to 4 dS/m Up to 6 dS/m Up to 8 dS/m 
Acer rubrum-Red 
Maple 
Acer saccharinum- 
Silver Maple 
Acer saccharum- 
Sugar Maple 
Cercis canadensis- 
Eastern Redbud 
Juglans nigra- Black 
Walnut 
Malus species- 
Crabapple 
Plantanus acerifolia- 
London Plane 
Sorbus aucuparia- 
European Mountain 
Ash 
Tilia Americana- 
American Linden 
Tilia cordata- Little 
Linden 
Quercus palustris- Pin 
Oak 
 

Catalpa speciosa - 
Northern Catalpa  
Celtis occidentalis - 
Hackberry  
Celtis reticulata - 
Netleaf hackberry  
Cercis occidentalis - 
Western Redbud  
Fraxinus anomala - 
Singleleaf Ash  
Fraxinus excelsior - 
European Ash  
Fraxinus 
pennsylvanica - Green 
Ash  
Ginkgo biloba - 
Maindenhair Tree  
Koelreuteria 
paniculata - 
Goldenrain Tree  
Maclura porn ifera - 
Osage-Orange  
Pyrus species - Pear  
 

Acer negundo -  
Box-elder  
Acer ginnala - Amur 
maple  
Betula lenta - Sweet 
Birch  
Betula populifolia - 
Grey Birch  
Betula alleghaniensis - 
Yellow Birch  
Betula papyrifera - 
Paper Birch 
Fraxinus americana - 
White Ash  
Populus alba - White 
Poplar  
Populus deltoides - 
Eastern Cottonwood  
Populus grandidentata 
- Large-toothed 
Aspen  
Populus nigra - 
Lombardy Poplar  
Populus tremuloides - 
Trembling (Quaking) 
Aspen  
Prunus padus - 
European Bird 
Cherry  
Prunus serotina - 
Black Cherry  
Prunus virginiana - 
Choke Cherry  
Salix alba ‘Tristis’ - 
Golden Weeping 

Acer plantanoides - 
Norway Maple  
Aesculus hip 
pocastanum Common 
Horsechestnut  
Allanthus altissima - 
Tree of Heaven  
Amelanchier 
canadensis - Shad 
blow  
Crataegus crus-galli - 
Cockspur Hawthorn 
Elaeagnus 
angustifolia - Russian 
Olive -  
Gleditsia triacanthos - 
Honeylocust  
Quercus alba - White 
Oak  
Quercus robur - 
English Oak  
Quercus rubra - Red 
oak  
Robinia pseudoacacia 
- Black Locust  
Pteiea trifoliata - 
Wafer Ash 
 

Shepherdia 
rotundifolia - 
Roundleaf 
Buffaloberry  
Spirea ‘Froebel’s’ 
- Froebel’s 
spirea 

Common Lilac  
Potentilla fruiticosa 
‘Jackman ii’ - 
Jackman’s potenti 
lla  
Tamarix gallica - 
Manna Plant - 
Tamarisk 

Sarcobatus 
vermiculatus - 
Black 
Greasewood  
Tamarix 
pentandra - 
Five-Stamen 
Tamarix, 
Tamarisk 
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Willow  
Salix alba ‘Vitellina’ - 
Golden Willow  
Salix nigra - Black 
Willow  
Sophorajaponica - 
Japanese Pagoda 
Tree  
Ulmus pumila - 
Siberian Elm 

 
CONIFEROUS TREES 
 

< 2 dS/m Up to 2 dS/m Up to 6 dS/m Up to 8 dS/m 
Abies balsamea- 
Balsam  firs 
Pinus resinosa- Red 
or Norway pine 
Pinus sylvestris- 
Scotch Pine 
 

Picea albies - Norway 
Spruce  
Pinus strobus - 
Eastern White Pine  
Pinus sylvestris - 
Scot’s Pine  
Pseudotsuga menziesii 
- Douglas Fir  
Taxus cuspidata - 
Japanese Yew 
 

Pinus ponderosa - 
Ponderosa Pine  
Pinus thunbergiana - 
Japanese Black Pine  
Thuja occidentalis - 
American Arborvitae 

Juniperus chinensis - 
Pfitzer juniper  
Picea glauca’ densata’ 
- Black Hills Spruce  
Pinus mugo - Mugho 
Pine  
Pinus nigra - Austrian 
Pine  
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