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Aquatic Toxicity 
Issues of (PAM), 
Polyacrylamide, 
PAM Blends and 

Cationic Polymers



Toxicities Result from:
1) Acrylamide Monomer (PAM)

2) Cationic Polymers

3) Non-Specific Lithology Applications

4) Improper Site Applications



1) Acrylamide monomer 
in PAM is regulated for 
water treatment and soil 
polymers.



When Non-Specific Lithology 
Applications Occur

Results are:

1) Excess polymer material is used

2) Water viscosity increases

3) Poor soil binding occurs

4) Poor water quality results



Examples of Improper Site 
Applications are:

1) Excess Usage of PAM, polymers

2) Uneven coverage when applied

3) Incorrect form or type of PAM, polymer or 
blend is used

4) *Not used in conjunction with other BMPs



Why Cationic PAMs and 
polymers are

Toxic to Aquatic Respiration
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T oxicity  S tu d ies for (Poly-N -acety l--D -g lu cosam in e) C h itosan  

 

C om m on N am e 

 
 

S cien tific  N am e 

 
 

Avg  
S pecies  
LC 50 
(ug /L ) 

LC 50 
S td  D ev  

N um ber 
o f 
S tud ies  

Avg  S pecies  
R ating  

O utlier 
R esu lt fo r 
O rgan ism  
G roup?  

F ish  

C hannel catfish  Ic ta lu rus punctatus 64 .5 27 .5  2  V ery H igh ly Toxic   

R ainbow  trou t, 
donaldson  trou t 

O ncorhynchus m ykiss  44 .0 6 .00  2  V ery H igh ly Toxic  

P olym er L C 5 0 V a lues 
(m g /L ) 
 

Polym er D ap h n ia  M agn a 
48  h r 

R ain b ow  T rou t 
96  h r 

Fath ead  M in n ow  
96  h r  

A 1 2C 1(O H )5 
 

>5000  390  
 

517  
 

D A D M A C  
 

17 .5  
 

0 .49  
 

1 .65  
 

M im osa B ark  
 

258  
 

N /A  
 

1 .3  
 

C hitosan  13 .7  
 

1 .1  
 

6 .4  
 

N o t tha t the  A 1 2C 1(O H )5, a  synthetic  po lym er, is by far the  least toxic , and  is in  fac t less toxic  than m any 
househo ld  c leaners.  C hito san is app roxim ate ly equal in  toxic ity to  D A D M A C  w ith  regards to  ra inbow trout, 
w hich is genera lly considered  a  sensitive species.  N o te a lso , fo r exam ple tha t the C hitosan is considered  a  

hazardous substance accord ing to  federa l R esource  C onservation  and  R ecovery A ct (R C R A ) standards (due  to  
ac id ity, a t a  pH  o f about 4 ), w hile  m any synthetic  po lym ers such as D A D M A C  are  no t R C R A  hazardous. 
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Data Source
PAN Pesticide 
Database, 2000-2004

Data Source
Protech Services, 2004 
StormCon Conference

Data Source
US EPA 1993, 2000





A P S  7 0 3 d # 3  F l o c  L o g  
 

P i m e p h a l e s  p r o m e l a s   
 S u r v i v a l  G r o w t h  

P i m e p h a l e s  
p r o m e l a s  

C e r i o d a p h n i a  
d u b i a  

7 0 3 D # 3  F l o c  L o g  I C 2 5  ( p p m ) b  /  N O E C  I C 2 5  ( p p m ) b  /  N O E C  L C 5 0  ( p p m ) b  L C 5 0  /  N O A E C  ( p p m ) b  

C h r o n i c  7 7 . 8  /  5 2 . 5  5 0 . 1  /  5 2 . 5    
9 6  h o u r  A c u t e    4 9 9   
4 8  h o u r  A c u t e     6 7 3  /  4 2 0  

 
A P S  7 0 3 d  F l o c  L o g  

 
P i m e p h a l e s  p r o m e l a s   

 S u r v i v a l  G r o w t h  
C e r i o d a p h n i a  
d u b i a  

7 0 3 D  F l o c  L o g  I C 2 5  ( p p m ) b  /  N O E C  I C 2 5  ( p p m ) b  /  N O E C  L C 5 0  /  N O A E C  ( p p m ) b  

C h r o n i c  1 1 0  /  1 0 5  1 3 0  /  1 0 5   
9 6  h o u r  A c u t e     
4 8  h o u r  A c u t e    3 8 3  /  1 0 5  

 
A P S  7 0 6 b  F l o c  L o g   

 
P i m e p h a l e s  p r o m e l a s   

 S u r v i v a l  G r o w t h  
P i m e p h a l e s  
p r o m e l a s  

C e r i o d a p h n i a  
d u b i a  

7 0 6 b  F l o c  L o g  I C 2 5  ( p p m ) b  /  N O E C  I C 2 5  ( p p m ) b  /  N O E C  L C 5 0   /  N O A E C  
( p p m )  

L C 5 0   ( p p m )  

C h r o n i c  > 1 , 6 8 0  /  1 6 8 0  > 1 6 8 0  /  1 6 8 0    
9 6  h o u r  A c u t e    6 3 7  /  4 2 0   
4 8  h o u r  A c u t e     > 4 2 0  

 
A P S  7 1 2  S i l t  S t o p  p o w d e r  

 
 P i m e p h a l e s  p r o m e l a s  P i m e p h a l e s  p r o m e l a s  C e r i o d a p h n i a  d u b i a  

7 1 2  S i l t  S t o p  p o w d e r  L C 5 0
b  /  N O A E C c  ( p p m )  L C 5 0

b  /  N O A E C c  ( p p m )  L C 5 0
b  /  N O A E C c  ( p p m )  

9 6  h o u r  A c u t e  > 6 7 2 0  /  6 7 2 0    
4 8  h o u r  A c u t e   > 6 7 2 0  /  6 7 2 0   
4 8  h o u r  A c u t e    1 6 1 7  /  8 4 0  

\   
 



Current Erosion 
Control Practices, not 

using soil specific 
PAMs or polymers 

result in habitat and 
ecosystem destruction
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Water Quality, 
Sediment and Erosion 

Control BMPs 
require Balance!



Polyacrylamide 
Blends (PAMs) 
for Land and 

Water 
applications



Hydroseeding over soft 
armor using “Soil 

Specific”high chelating  
Anionic PAM blends
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Storm Water 
Clarification using 
Floc Log  enhanced 

Baffle Grids
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DATE NTU-IN NTU-OUT RIVER
3-Aug 3468 19.2 28.6

11-Aug 2856 17.9 25.2
19-Aug 2288 12.9 17.7
27-Aug 1992 14.7 11.2
1-Sep 868 22.8 14.6

21-Sep 566 18.2 16.3

DATE NTU-OUT RIVER
3-Aug 19.2 28.6

11-Aug 17.9 25.2
19-Aug 12.9 17.7
27-Aug 14.7 11.2
1-Sep 22.8 14.6

21-Sep 18.2 16.3

NTU vs TIME
Soft Armor Results
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Active (pumping) Baffle 
Grid applications
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Florida soft armor 
applications for high 
velocity flow, erosion 
control and increased 

water quality
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Standard hydroseeding 
using “soil specific” 

PAM, polymer blends as 
a tackifier / growth 

additive



Bad Grass-2.JPG



PP FL DOT 1.JPG



Air Drop Hydroseeding 
after forest fires on 
hydrophobic soils using 
site specific PAM blends











Fine sediment 
capture using the 

Floc Log and Particle 
Curtains
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Detention or Sediment 
pond water clarification

and dewatering
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PAM blend Application @ 30#/Acre + >2000# of Mulch cover.

Published with US Forest Service, KGCMC Juneau, AK 1995.













PAM WEB SITES
http://kimberly.ars.usda.gov/pampage.shtml

http://kimberly.ars.usda.gov/Pamprim.shtml

www.siltstop.com

www.cabmphandbooks.com (California)

(EC-13 Polyacrylamide)

(SE-11 Chemical Treatment)


