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EXECUTIVE SUMMARY 
Blue-green algae: Unclear water raises issues of danger  
Ten years later — the unaddressed problem of cyanobacteria in Iowa 
	  
By	  Carolyn	  Buckingham,	  Mary	  Skopec	  and	  David	  Osterberg	  
	  

Cyanobacteria,	  or	  blue-‐green	  algae,	  cause	  a	  water	  body	  to	  be	  less	  clear.	  What	  is	  clear,	  however,	  is	  
that	  this	  substance	  is	  more	  prevalent,	  and	  alarmingly	  may	  also	  carry	  toxins.	  Blooms	  may	  or	  may	  
not	  produce	  a	  toxin	  and	  it	  is	  sometimes	  difficult	  to	  know	  if	  cyanobacteria	  are	  even	  present.	  	  
	  
Fresh	  analysis	  confirms	  warnings	  in	  an	  Iowa	  Policy	  Project	  report	  nearly	  10	  years	  ago	  that	  this	  
serious	  problem	  is	  expanding.1	  Cyanobacteria	  already	  affect	  recreational	  use	  of	  Iowa	  water	  even	  
with	  Iowa’s	  limited	  monitoring	  of	  beaches.	  But	  the	  issue	  is	  about	  more	  than	  recreation.	  
	  
The	  closing	  of	  the	  water	  system	  in	  Toledo,	  Ohio,	  in	  2014	  was	  a	  wakeup	  call	  for	  those	  responsible	  
for	  ensuring	  that	  U.S.	  drinking	  water	  is	  safe.	  The	  U.S.	  Environmental	  Protection	  Agency	  and	  Iowa	  
Department	  of	  Natural	  Resources	  are	  aware	  that	  it	  is	  a	  looming	  threat	  to	  drinking	  water	  systems	  
that	  draw	  source	  water	  from	  surface	  waters.	  
	  
It	  is	  also	  clear	  that	  the	  Iowa	  Nutrient	  Reduction	  Strategy	  (NRS),	  designed	  to	  confront	  the	  addition	  
of	  nitrogen	  and	  phosphorus	  to	  Iowa	  waters,	  is	  not	  addressing	  the	  job	  adequately.	  New	  scientific	  
studies	  show	  Iowa	  is	  not	  doing	  enough	  to	  stop	  nutrient	  pollution.	  However,	  one	  agricultural	  
practice	  endorsed	  by	  the	  NRS	  —	  vegetative	  buffers	  —	  can	  become	  a	  potent	  policy	  if	  it	  is	  greatly	  
expanded.	  Establishing	  buffers	  along	  water	  bodies	  is	  a	  valuable	  agricultural	  practice	  beneficial	  to	  
wildlife,	  aesthetics,	  and	  the	  removal	  of	  nutrients.	  They	  are	  very	  effective	  in	  reducing	  phosphorus	  
loads	  to	  water	  inside	  the	  state	  and	  from	  the	  state	  to	  the	  hypoxia	  zone	  in	  the	  Gulf	  of	  Mexico.	  	  
	  
While	  such	  buffers	  are	  among	  the	  practices	  being	  promoted	  by	  Iowa’s	  NRS,	  stronger	  action	  is	  
necessary.	  Iowa	  should	  follow	  Minnesota	  and	  Vermont	  to	  make	  such	  buffers	  mandatory.	  We	  agree	  
with	  the	  Environmental	  Working	  Group	  that	  this	  practice	  is	  the	  “low-‐hanging	  fruit”	  that	  should	  be	  
used	  to	  reduce	  Iowa’s	  serious	  nutrient	  pollution	  problem.	  That	  is	  why	  we	  conclude	  that	  our	  goal	  
should	  be	  to	  buffer	  all	  Iowa	  streams	  in	  the	  next	  10	  years	  —	  a	  reasonable	  goal	  and	  one	  far	  less	  
arbitrary	  than	  to	  have	  no	  timeline	  at	  all	  —	  the	  present	  situation	  with	  the	  NRS.	  
	  
As	  cyanobacteria	  becomes	  even	  more	  of	  an	  issue,	  buffers	  are	  almost	  designed	  to	  contribute	  greatly	  
to	  its	  control.	  Buffers	  directly	  address	  the	  nutrient	  problem	  that	  is	  making	  cyanobacteria	  blooms	  
worse	  but	  they	  will	  also	  add	  carbon	  storage	  to	  Iowa	  farms,	  which	  indirectly	  contributes	  to	  
confronting	  and	  curbing	  climate	  change,	  the	  other	  reason	  blooms	  are	  proliferating.	  In	  this	  sense	  
vegetative	  buffers	  address	  two	  problems	  at	  once:	  climate	  change	  and	  polluted	  runoff.	  	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Heffernan, Andrea and Teresa Galluzzo. Scum in Iowa’s Waters: Dealing with the Problem of Excess Nutrients. (2009) Iowa Policy Project. 
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Ten years later — the unaddressed problem of cyanobacteria in Iowa 
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Blue-green algae: What's the problem? 
 

Cyanobacteria are a form of bacteria present in various 
aquatic environments and when conditions are favorable for 
them — abundant nutritional sources, adequate sunlight and 
temperature — cyanobacteria can reproduce rapidly and form 
high-density blooms. Some blooms, known as cyanobacterial 
harmful algae blooms, will produce and release toxins. These 
harmful algae blooms contaminate waterways and are 
harmful to wildlife and humans that come into direct contact 
with contaminated water. When the blooms occur in drinking 
water sources, they can also cause difficulties in water 
treatment.  

Heffernan and Galluzzo (2009) Iowa Policy Project  
 

 
 

Test tubes on Aug. 2, 2015 show samples from (left to right) 
Lake Wapello, Black Hawk Lake, Kent Park Lake, Green 
Valley Lake and Brushy Creek Lake after processing. The 
blue and green sample from Black Hawk and the clear 
sample Green Valley tested above the health advisory levels 
for microcystin. Kent Park’s levels were elevated, at 12.5 
micrograms per liter, but did not require an advisory.  

Lauren Mills, IowaWatch 
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Nitrogen and Phosphorus 
boost blue-green algae  
 
Cyanobacteria are an ancient life 
form. For a billion years it helped 
produce the oxygen we breathe on 
earth. 
 
Some of the many varieties can fix 
Nitrogen which has pointed to 
limiting Phosphorus as a way to cut 
back on its blooms. However, both 
Nitrogen and Phosphorus — both 
heavily used in Iowa — contribute 
to its rapid growth.   

Xu, H., H. W. Paerl, B. Q. Qin, G. 
W. Zhu, and G. Gao. 2010. 

Nitrogen and phosphorus inputs 
control phytoplankton growth in 

eutrophic Lake Taihu, China. 
Limnology and Oceanography 

55:420–432. 

Source: Iowa Environmental Council 
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Beach monitoring to keep people and pets safe 
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WHAT IS THE STATE OF IOWA DOING ABOUT CYANOBACTERIA? 
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Iowa Microcystin Surveillance Study of Iowa’s 
Public Water Supply Systems:  July 11, 2016 – 
June 26, 2017 
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Des Moines Water Works’ experience with microcystin in finished water 
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Beach Monitoring in Iowa 
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WHY ARE CYANOBACTERIA MORE PREVALENT? WHAT IS CAUSING THE PROLIFERATION?  
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Climate Change’s Contribution to Increasing Algal Blooms 
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Increased Nutrient Runoff Also Contributes to the Proliferation of Algal Blooms 
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ARE PRESENT PROTECTIONS ADEQUATE? 
 
The federal Clean Water Act 
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The Iowa Nutrient Reduction Strategy  
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The Jones study-more reason for concern 
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Although accurate records are sparse to non-existent, much of Iowa’s farmland requires artificial drainage to 
optimize conditions for corn and soybean production. There is anecdotal evidence that improvements in Iowa’s 
drainage infrastructure have been extensive in recent years. Since this is the primary NO3-N delivery 
mechanism for Iowa streams, it would seem reasonable that this could be affecting NO3-N loads in Iowa more 
than other states where constructed drainage is less common. 43 
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The Schindler study-taking the spotlight off Nitrogen 
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The NRS scientific underpinnings show different practices affect nitrogen and phosphorus differently 
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In fall 2016, 300,000 acres of cover crops were planted through cost-share funding, up from 260,000 in 2015. 
This data, however, does not account for the total acres of cover crops implemented in Iowa without cost-share 
funding. Estimates suggest that at least 600,000 acres of cover crops were planted in fall 2016. This 
assessment is promising in that cover crop adoption began on a wide scale in 2011. However, to correspond 
with the NRS scenarios that present cover crops as part of a suite of practices implemented to meet the 45 
percent reduction goal, cover crops need to be adopted on a scale of 10-14 million acres. This would require a 
significant acceleration of adoption rates in subsequent years.45 
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THE MISSING PRACTICE 
 

The importance of buffers 
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34(#6%9!:4%!WXY!.3$%#3%!(..%..-%#5!)%-2#.5,(5%.!54%$,!-/85$<8%!0%#%7$5.!0/5!(8.2!54%$,!
8$-$5(5$2#.!72,!#$5,26%#!,%-2=(8^!!
!

Buffers along streams come in many sizes and shapes and can host a diverse plant population. Buffers 
additionally have habitat benefits, provide animal corridors, reduce sediment transport from fields, and 
stabilize stream banks. Only nitrate in water passing through the root zone of a buffer will be impacted by 
denitrification, therefore, the effect of buffers in tile-drained landscapes may be limited because only a small 
proportion of the total water yield passes through the root zone and tile flow is shunted through the buffer 
via the drainage pipe. However, the literature survey indicated an average nitrate-N concentration reduction 
of 91% for water actually passing through a buffer root zone. Many factors influence buffer performance 
including buffer width, vegetation type/age, and depth to the water table, yet nitrate-N removals are high in 
all situations. 49 

!
c4$8%!),($#(6%!5$8$#6!-(+%.!.5,%(-!0/77%,.!8%..!%77%35$=%!$#!32#5,288$#6!#$5,26%#&!54%1!(,%!=%,1!
%77%35$=%!27!.52<<$#6!.2$8!82..!(#)!+%%<$#6!<42.<42,/.!2/5!27!@(5%,@(1.9!SG!!
!

Conservation tillage 8,760,000 
No-Till 6,951,000 
Conventional tillage 7,883,000 
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2#81!-%#5$2#!27!=%6%5(5$=%!0/77%,.!2,!7$85%,!.5,$<.!$#!54%!A2@(!?2)%!2,!A2@(!")-$#$.5,(5$=%!?2)%!
(,%!$#!54%!32#5%;5!27!(85%,#(5$=%.!2,!%;3%<5$2#.!52!.%50(3+!)$.5(#3%.!54(5!(,%!,%Z/$,%)!$#!54%!3(.%!27!
8(#)!(<<81$#6!-(#/,%!52!7(,-!7$%8).9S>!"!BG>S!.5/)1!01!54%!`#=$,2#-%#5(8!c2,+$#6!J,2/<!3(88.!
.5,%(-!0/77%,.!54%!82@!4(#6$#6!7,/$5!27!#/5,$%#5!,%-2=(8!$#!A2@(9!A#!54%!.5/)1&!`cJ!72/#)!54(5!$7!
A2@(!$-<8%-%#5%)!(!0/77%,!,%Z/$,%-%#5!27!HS!7%%5!(82#6!.5,%(-.&!$5!@2/8)!(77%35!(!,%8(5$=%!4(#)7/8!
27!A2@(!8(#)2@#%,.!(#)!3,2<8(#)!(3,%.!0/5!@2/8)!<,2=$)%!(!022.5!52!@(5%,!Z/(8$519SB!!!
!
Minnesota:  Setting an Example for States with Poor Water Quality 
!

*$##%.25(M.!0/77%,!8(@&!.$6#%)!01!J2=%,#2,!*(,+![(152#!$#!d/#%!BG>S&!$.!(#!$#5%,%.5$#6!-2)%8!8(@!
72,!A2@(!(#)!254%,!.5(5%.!54(5!(,%!.5,/668$#6!52!38%(#!/<!54%$,!,$=%,.&!8(+%.&!.5,%(-.&!(#)!254%,!
@(5%,02)$%.!54(5!(,%!<288/5%)!@$54!(6,$3/85/,(8!,/#2779!!:4%!8(@!,%Z/$,%.!54%!%.5(08$.4-%#5!27!#%@!
<%,%##$(8!=%6%5(5$2#!0/77%,.!27!/<!52!SG!7%%5!(82#6!,$=%,.&!8(+%.&!(#)!.5,%(-.!(#)!.-(88%,!0/77%,.!27!
>T9S!7%%5!(82#6!-2.5!7(,-!),($#(6%!)$534%.9SH!!".!$.!%=$)%#5!01!.5/)$%.!,%<2,5%)!01!54%!*$##%.25(!
E288/5$2#!?2#5,28!"6%#31&!0/77%,.!(,%!L3,$5$3(8!52!<,25%35$#6!(#)!,%.52,$#6!@(5%,!Z/(8$51!(#)!
4%(8541!(Z/(5$3!8$7%&!#(5/,(8!.5,%(-!7/#35$2#.!(#)!(Z/(5$3!4(0$5(5!)/%!52!54%$,!$--%)$(5%!<,2;$-$51!
52!54%!@(5%,9NSO!:4%!a2@!I(#6$#6!',/$5!,%<2,5!01!`cJ!)%-2#.5,(5%.!54(5!(!8(@!$#!A2@(!54(5!$.!
.$-$8(,!52!*$##%.25(M.!0/77%,!8(@!@2/8)!,%(881!.5$-/8(5%!<,26,%..!52@(,)!,%)/3$#6!<288/5%)!,/#277!
7,2-!7(,-!7$%8).9SS!
!
Vermont:  Another State that Requires Buffers 
!
A#!d/81!BG>S&!i%,-2#5!J2=%,#2,!E%5%,!Y4/-8$#!.$6#%)!"35!TO&!2,!54%!i%,-2#5!?8%(#!c(5%,!"35&!
$#52!8(@9!"35!TO!)$,%35%)!54%!i%,-2#5!"6%#31!27!"6,$3/85/,%&!'22)!(#)!*(,+%5.!\i""'*]!52!
/<)(5%!54%!.5(5%M.!"33%<5%)!"6,$3/85/,(8!E,(35$3%.!\""E.]!52!7/,54%,!,%)/3%!54%!$-<(35!27!
(6,$3/85/,%!2#!@(5%,!Z/(8$51!$#!i%,-2#59ST!!:4%!/<)(5%)!""E.!@%,%!,%#(-%)!LX%Z/$,%)!
"6,$3/85/,(8!E,(35$3%.&N!(#)!@%,%!,%@,$55%#!52!,%78%35!.2-%!())$5$2#(8!,%Z/$,%-%#5.&!$#38/)$#6!
,%Z/$,%-%#5.!54(5!#2@!(<<81!52!.-(88!i%,-2#5!7(,-.9SQ!!!
!
A#38/)%)!$#!54%.%!X"E.!$.!(!=%6%5(5$=%!0/77%,!<,2=$.$2#!54(5!-(#)(5%.!(!BSC7225!=%6%5(5$=%!0/77%,!
K2#%!27!<%,%##$(8!=%6%5(5$2#!0%5@%%#!3,2<8(#).!(#)!54%!52<!27!54%!0(#+!27!()F2$#$#6!./,7(3%!
@(5%,.9!![$534%.!-/.5!(8.2!0%!0/77%,%)!7,2-!3,2<8(#).!01!>G!7%%5!27!<%,%##$(8!=%6%5(5$2#&!(#)!
./,7(3%!$#8%5.!2,!2<%#!),($#.!-/.5!0%!0/77%,%)!01!BS!7%%5!27!<%,%##$(8!=%6%5(5$2#9!:4%,%!(,%!7%@!
%;3%<5$2#.!52!54%!0/77%,!K2#%!@$)54!,%Z/$,%-%#5.!0/5!$#!#2!3(.%!-(1!0/77%,!K2#%.!0%!8%..!54(#!>G!
7%%5!$#!@$)549S_!!!
!
:4%!=%6%5(5$=%!0/77%,.!$#!54%!i%,-2#5!X"E.!(,%!#25!(.!@$)%!(.!.2-%!27!542.%!54(5!(,%!,%Z/$,%)!$#!
*$##%.25(&!0/5!i%,-2#5M.!0/77%,!,%6/8(5$2#!$.!(#!())$5$2#(8!%;(-<8%!54(5!A2@(!.42/8)!822+!(5&!
<(,5$3/8(,81!0%3(/.%!27!$5.!(<<8$3(0$8$51!52!.-(88!7(,-.9!
!
!
The 2016 Iowa Climate Science Statement: Additional Proof Buffers are Beneficial and Necessary in Iowa 
!
P=%,!54%!8(.5!.%=%,(8!1%(,.&!,%.%(,34%,.!(#)!%)/3(52,.!(5!A2@(M.!/#$=%,.$5$%.!(#)!3288%6%.!4(=%!
<,2)/3%)!(##/(8!.5(5%-%#5.!54(5!)$.3/..!54%!$-<(35.!27!38$-(5%!34(#6%!2#!A2@(#.9!:4%!.$;54!
(##/(8!.5(5%-%#5&!%#5$58%)!LA2@(!?8$-(5%!Y5(5%-%#5!BG>T^!:4%!*/85$<8%!D%#%7$5.!27!?8$-(5%CY-(,5!
"6,$3/85/,%&N!@(.!,%8%(.%)!$#!P3520%,!BG>T9SV!:4%!.5(5%-%#5!)%.3,$0%)!54%!0%#%7$5.!27!-2,%!
@$)%.<,%()!()2<5$2#!27!<,2=%#!.2$8!32#.%,=(5$2#!<,(35$3%.!(#)!-%#5$2#%)!54(5!54%!"<,$8!BG>S!
bY["!$#$5$(5$=%!D/$8)$#6!D823+.!72,!?8$-(5%CY-(,5!"6,$3/85/,%!@(.!(!<,26,(-!54(5!7(,-%,.&!
,(#34%,.&!(#)!72,%.5!2@#%,.!32/8)!/.%!52!32#7,2#5!38$-(5%!34(#6%9!!!
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"332,)$#6!52!54%!.5(5%-%#5&!2#%!@(1!$#!@4$34!A2@(!32/8)!0%32-%!(!8%()%,!$#!?8$-(5%CY-(,5!
"6,$3/85/,%!@(.!54,2/64!54%!3,%(5$2#!27!L3(,02#C.52,(6%!7(,-.9N!!D1!5,(#.72,-$#6!-(,6$#(8!
3,2<8(#).!52!<%,%##$(8!=%6%5(5$2#!$#!8(#)!.%5C(.$)%!<,26,(-.&!3(,02#!54(5!@2/8)!254%,@$.%!0%!
,%8%(.%)!$#52!54%!(5-2.<4%,%!32/8)!0%!.52,%)!<%,-(#%#581!$#!.2$8!(#)!4(=%!54%!())%)!0%#%7$5!27!
,%)/3$#6!#$5,26%#&!<42.<42,/.&!(#)!.%)$-%#5!,/#2779!!:4%.%!3(,02#C.52,(6%!7(,-.!32/8)!54%,%01!
,%)/3%!#%5!6,%%#42/.%!6(.!%-$..$2#.!54(5!32#5,$0/5%!52!38$-(5%!34(#6%!01!</88$#6!4%(5C5,(<<$#6!
3(,02#!)$2;$)%!7,2-!54%!(5-2.<4%,%!@4$8%!(8.2!$-<,2=$#6!.2$8!4%(854!\.2$8!3(,02#]&!@$8)8$7%!(#)!
<288$#(52,!4(0$5(5&!(#)!@(5%,!Z/(8$519!
!
"8542/64!5,(#.72,-$#6!@428%!(6,$3/85/,(8!7$%8).!54(5!4(=%!<,%=$2/.81!0%%#!$#!<,2)/35$2#!52!)%%<C
,225%)!<%,%##$(8!=%6%5(5$2#!$#!2,)%,!52!.52,%!3(,02#!@2/8)!0%!0%#%7$3$(8&!$5!-(1!#25!@2,+!72,!.2-%!
7(,-%,.!72,!(!=(,$%51!27!,%(.2#.9!!I2@%=%,&!<8(#5$#6!<%,-(#%#5!=%6%5(5$=%!0/77%,!.5,$<.!(82#6!
A2@(M.!@(5%,@(1.!-$645!0%!(!-2,%!7%(.$08%!(#)!8%..!%;<%#.$=%!(85%,#(5$=%!54(5!32/8)!<,2)/3%!(!
.$-$8(,!3(,02#C5,(<<$#6!%77%35!54(5!/85$-(5%81!3/,0.!38$-(5%!34(#6%9!!
!
Conclusion: 
Iowa Needs a Mandatory Buffer Law to Adequately Address the State’s Harmful Algal Bloom Problem 
!

?1(#20(35%,$(!$.!(!.%,$2/.!<,208%-!54(5!(8,%()1!(77%35.!,%3,%(5$2#(8!/.%!27!A2@(!@(5%,9!A2@(M.!
8$-$5%)!-2#$52,$#6!27!0%(34%.!.42@.!54$.!54,%(5!$.!6,2@$#69!:4%!`E"!(#)!54%!A2@(![WX!(,%!(@(,%!
54(5!$5!$.!0%32-$#6!(!822-$#6!54,%(5!52!),$#+$#6!@(5%,!.1.5%-.!54(5!),(@!.2/,3%!@(5%,!7,2-!
./,7(3%!@(5%,.9!
!
`.5(08$.4$#6!=%6%5(5$=%!0/77%,.!(82#6!@(5%,!02)$%.!$.!(!=(8/(08%!(6,$3/85/,%!<,(35$3%!54(5!$.!
0%#%7$3$(8!52!@$8)8$7%&!(%.54%5$3.&!(#)!54%!,%-2=(8!27!#/5,$%#5.9!:4%.%!0/77%,.!(,%!=%,1!%77%35$=%!$#!
,%)/3$#6!<42.<42,/.!82().!52!@(5%,!$#.$)%!54%!.5(5%!(#)!7,2-!54%!.5(5%!52!54%!41<2;$(!K2#%!$#!54%!
J/87!27!*%;$329!
!
c4$8%!./34!0/77%,.!(,%!(-2#6!54%!<,(35$3%.!0%$#6!<,2-25%)!01!A2@(M.!WXY&!.5,2#6%,!(35$2#!$.!
#%3%..(,19!A2@(!.42/8)!72882@!*$##%.25(!(#)!i%,-2#5!52!-(+%!./34!0/77%,.!-(#)(52,19!c%!(6,%%!
@$54!54%!`#=$,2#-%#5(8!c2,+$#6!J,2/<!54(5!54$.!<,(35$3%!$.!54%!L82@!4(#6$#6!7,/$5N!54(5!.42/8)!0%!
/.%)!52!,%)/3%!A2@(M.!.%,$2/.!#/5,$%#5!<288/5$2#!<,208%-9!:4(5!$.!@41!@%!32#38/)%!54(5!2/,!62(8!
.42/8)!0%!52!0/77%,!(88!A2@(!.5,%(-.!$#!54%!#%;5!>G!1%(,.9!c4$8%!>G!1%(,.!$.!(,0$5,(,1&!-2,%!
(,0$5,(,1!$.!52!4(=%!#2!5$-%8$#%!(5!(88!R!54%!<,%.%#5!.$5/(5$2#!@$54!54%!WXY9!!
!
".!31(#20(35%,$(!0%32-%.!%=%#!-2,%!27!(#!$../%&!0/77%,.!(,%!(8-2.5!)%.$6#%)!52!32#5,$0/5%!6,%(581!
52!$5.!32#5,289!D/77%,.!)$,%3581!()),%..!54%!#/5,$%#5!<,208%-!54(5!$.!-(+$#6!31(#20(35%,$(!0822-.!
@2,.%!0/5!54%1!@$88!(8.2!())!3(,02#!.52,(6%!52!A2@(!7(,-.&!@4$34!$#)$,%3581!32#5,$0/5%.!52!
32#7,2#5$#6!(#)!3/,0$#6!38$-(5%!34(#6%&!54%!254%,!,%(.2#!0822-.!(,%!<,28$7%,(5$#69!A#!54$.!.%#.%!
=%6%5(5$=%!0/77%,.!()),%..!5@2!<,208%-.!(5!2#3%^!38$-(5%!34(#6%!(#)!<288/5%)!,/#2779!
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