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Setting the Stage:
Precipitation Patterns

 Very wet 2007 – 4th wettest in 135 years

 Long, cold 2007-2008 winter – 21st

coldest, 8th wettest
 Record snowfall in eastern Iowa

 Persistent snowpack into March 2008

 A cold and wet spring -2nd wettest April

 A record wet 15 days May 29-June 12





Cedar Rapids – Cedar River
 Crest: 22
 DTG: 121300JUN08
 Known Affects:

 @22.5 Tops CR Levee
 Relocation of City / Fed Government
 No Effect to Water Plant



Cedar River Peak Flow ~140,000 cfs
Mississippi at McGregor ~97,000 cfs

Flood 101: Learning during the disaster



Flood Monitoring

 Initial Purpose:

 Understand the
long-term flood
impacts

 Status and Trends
– Iowa

 Gulf of Mexico
Hypoxia

2008 Flood Monitoring Locations



Flood Monitoring

 Shift in Purpose

 Real-time
decision-making

 Public health
and safety

 Calculating
Short-term
health impacts



Flood Monitoring

 DNR contacted University of Iowa Hygienic
Laboratory.

 Began intensive flood water monitoring on June
9th. Most sampling concluded Sept. 4th.

 Weekly samples from ambient sites located
around major urban areas; supplemented sites
later.

 Daily bacteria sampling downstream of Cedar
Rapids, Prospect Park in Des Moines.



 Preliminary Results from State Lab
reported within a week of initial
sampling.

 Contrast with 1993 where essentially no
flood or post-flood monitoring was
conducted by the state.

Flood Monitoring



Additional Sampling Due to
Public Health Concerns

 Streams
 Cedar River at Sutliff
 Camp Cardinal Creek Coralville
 Iowa River at Hwy 6 Iowa City
 Prospect Park Des Moines River (bacteria only)

 Sediment
 Cedar Rapids
 Coralville/Iowa City
 Waterloo/Cedar Falls
 Oakville



Oakville, Iowa



Oakville, Iowa



Oakville, Iowa



Analytes (~ 140)

• Oil and Grease EPA 1664

• Total Extractable Hydrocarbons UHL OA-2

• GC/MS Volatiles EPA 8260

• Gasoline UHL OA-1

• Semi-volatiles EPA 8270, PREP EPA 3510

• N & P-Containing Pesticides EPA 507, EPA 508

• E. coli EPA 1603

• CBOD5 SM 5210B

• Metals EPA 200.7 or 200.8

• Ammonia Nitrogen as N LAC10-107-06-1J

• Nitrite + Nitrate as N EPA 353.2

• TKN LAC10-107-06-2E

• Orthophosphate as P LAC10-115-01-1A

• Total Phosphate as P LAC10-115-01-1D

• Total Dissolved Solids SM 2540C

• Total Suspended Solids USGS I-3765-85

• Total Volatile Suspended Solids EPA 160.4

Test Method



Water Samples

 Most analytes not detected in floodwaters
 June 85% non-detection rate

 July 91% non-detection rate

 August 92% non-detection rate

 Detections of nutrients, bacteria, common
herbs – contrast to media descriptions…

 Isolated detections of metals, volatiles,
semi-volatiles

 Stray Detections of “Exotics” weeks to
months after flood peak.



Decreasing Concentrations of
Most Compounds

Mean Concentrations
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Algae Blooms Months Later….

Mean Chlorophyll a Concentrations
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Cedar River E. coli Concentrations
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Water Health Impacts

 EPA calculated
“short-term”
health guidelines

 None were
exceeded (or
even close….)



After the Flood: Sediment Contamination?



Sediment Samples
 Most analytes not detected

 June – August 96% non-detections

 Bacteria levels ranged from very high to
low depending on the site conditions

 2 MPN/g to >24,000 MPN/g in Marshalltown

City Park,
Iowa City



Sediment Samples

 Consistent Low-level Detections of:
 Metals

 Arsenic, Chromium, Copper, Lead, Zinc

 Motor Oil
 8 to 1900 mg/kg

 Acetone
 10 to 66 ug/kg

 Atrazine
 0.01 to 0.039 ug/kg



Potential Health Effects -
Sediment

 Sediment data were reviewed by IDNR
Contaminated Sites Section Staff

 Only one sample (Lead) above State
Standards or Guidelines.

 Contaminated Sites Section – Lead guideline
assumes children eating 200 mg of soil for
350 days/yr for 6 yrs plus an additional 100
mg/day for 350 days/yr for another 24 years.



Chemical
Max
Concentration Statewide Standard

2-Butanone (MEK) 20 ug/kg 46,000,000 ug/kg

4-Methyphenol 860 ug/kg 310,000 ug/kg

Acetochlor 0.12 mg/kg 1,200 mg/kg

Acetone 66 ug/kg 68,000,000 ug/kg

Atrazine 0.039 mg/kg 2,100 mg/kg

Bis(2-
ethylhexyl)phthalate 750 ug/kg 170,000 ug/kg

Diesel Fuel 60 mg/kg 3,800 mg/kg*

Dimethenamid 0.02 mg/kg No standard**

Ethylbenzene 22 ug/kg 7,600,000 ug/kg

Gasoline 1.7 mg/kg No standard

Motor Oil 1900 mg/kg Unlimited

Pendimethalin 0.011 mg/kg 2,400 mg/kg

Arsenic 4.8 mg/kg*** 17 mg/kg

Chromium (+6) 80 mg/kg 210 mg/kg****

Copper 270 mg/kg*** No standard

T E H 1,900 mg/kg 3,800 mg/kg*

Lead 2,900 mg/kg 400 mg/kg

Nickel 58 mg/kg 1,500 mg/kg

Zinc 1,500 mg/kg 23,000 mg/kg

* UST Standards

** Previous UST gasoline standard was 100 mg/kg; Benzene
SWS=88mg/kg

***Typical concentration found in soil

****SWS for more likely chromium (+3)=97,000mg/kg

*****No statewide standard currently set, but would be large

Flood Sediments vs.
State Standards



Lessons Learned

 Increase information flow to front line of
responders (ex. county/city health)

 Examine methods of information transfer (see
above, targeted pamphlets, others?)

 Prepared Guidelines for Clean-up
 Human health vs. Environmental health
 Big picture vs. my basement….
 Improve monitoring – faster results, targeting

areas of concern, differentiate flood and post-
flood concerns

 Concentration vs. Loads
 Logistical Issues…..



Sampling Challenges…..





Contact Information

Mary Skopec

Watershed Monitoring and Assessment

502 E. 9th St.

Des Moines, IA 50319

(515) 725-3434

Mary.Skopec@dnr.iowa.gov
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