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Who am I?



Objectives

• Water quality issues

• Wetlands as BMP’s

• Wetland Design

• Partners - Funding

• Research - Findings











Source: Miller et al. 2009 Wetlands 29:1146-1152; glsi.agron.iastate.edu 



Source: Iowa DNR



Source: Horvath et al. 2017. Ecological Indicators 83:463-473.



Agricultural Drainage

• Water table near surface

• Sub-surface drainage
• Water table lowered

• Increase yields

• Mainline nitrate downstream



Wetland DensityNitrate surplus

Cheng et al. Nature 588, no. 7839 (2020): 625-630.



Cheng et al. Nature 588, no. 7839 (2020): 625-630.



Sources: Iowa Department of Agriculture and Land Stewardship, Crumpton et al. (2020). "Water quality 

performance of wetlands receiving nonpoint-source nitrogen loads: Nitrate and total nitrogen removal efficiency 

and controlling factors." Journal of Environmental Quality 49(3): 735-744.

Constructed wetlands

Pool area 

• ≥0.5% watershed area 

• ≥75% pool < 3’ deep

Outflow 

• Nitrate reduced by 9-92%

• Mean 35% nitrate removal

Watershed

• ≥500 acres, 

• Tile drained, row-cropped

Buffer area

• 4:1 ratio of buffer to 

pool

• Seeded with native 

grasses and forbs





How do these get built - Partners and funding

• 100% cost-share for wetland and buffer

• 1-time incentive to enter 30 or perpetual 

easement

• 15-year rental payments at 150% avg. 

soil rental rate

• Partners like DU support in various ways



• 139 completed 

sites

Completed nutrient treatment wetlands 



Nutrient Treatment Wetlands



Water Quality Monitoring

• 10 intensively 
monitored 
wetlands

• Inflow and 
outflow - 
autosamplers and 
weekly grab 
samples.
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2024 Water Quality Monitoring Results

Crumpton et al. (2020) Journal of Environmental Water Quality 49(3) 735-744.



Secondary benefits for wildlife

Invertebrate, 2023 

Swan brood surveys, 2024 - 2026Amphibian and reptiles, 2023 - 2026

Waterbird surveys, 2022 – 2024



46 Wetlands 

23 “nutrient treatment”

23 “restored”

Waterbird use of nutrient treatment wetlands and restored wetlands

Von Boeckman, E. R. (2024). Masters thesis, Iowa State Uni.



Trumpeter swan

Canada goose

Mallard

Blue-winged teal

Green-winged teal

Northern shoveler

Gadwall

Wood duck

Hooded merganser

Ruddy duck

Pied-billed grebe

Common loon

Sandhill crane

Black-necked stilt

American coot

Common moorhen

Sora

Virginia rail

Black tern

Least bittern

American bittern

Great blue heron

Great egret

Black-crowned night heron

Green heron

Long-billed dowitcher

Sanderling

Semipalmated sandpiper

Solitary sandpiper

Spotted sandpiper

Willet

Wilson’s snipe

Yellow-headed blackbird

Red-winged blackbird

Great-tailed grackle

Common yellow-throat

Swamp sparrow

Sedge wren

Marsh wren

Belted kingfisher

Willow flycatcher

Black text – Seen on both types

Green text – Seen only on restored wetlands

Blue text – Seen only on nutrient treatment 

wetlands.

There were 31 species of wetland birds on restored wetlands and 37 

species of wetland birds on nutrient treatment wetlands 



Waterfowl used nutrient 

treatment wetlands more.

Marshbirds used 

restored wetlands 

more.



Trumpeter Swans and NTW

n = 82 

Jech, J (Undergoing). Masters thesis, Iowa State Uni.



26% of NTW had Swan broods

26%
14%

60%

21 broods

Brood observation (26%)

No swan (60%)

Swan, no brood (14%)



High cygnet apparent survival

113
Cygnets Hatched

106
Fledged

92%
Cygnet Apparent 

Survival



NTW study sites

• 23 sites
Amphibian 
and reptile use



Almost a third of 
Iowa’s herps live 
in these wetlands

• 20 species detected

• 67 in Iowa

• ~30% 

• Non-wetland, 
specialized, or rare 
species



Smooth Greensnake
• Iowa SGCN

• Midwest RSGCN

1 site



North. Prairie Skink

• Iowa SGCN

• Midwest RSGCN

PC: Gabby Barnas

3 sites



Blanding’s Turtle

• Iowa SGCN

• Midwest 

RSGCN

2 sites



Blanchard’s Cricket Frog

• Iowa SGCN

• Midwest RSGCN

16 sites



Tiger Salamander

• Iowa SGCN

4 sites



Tiger Salamander



Conclusions

• Nutrient treatment wetlands provide opportunity 
for ag, water, and wildlife to co-exist.

• $$ incentives – loss of production

• Conservation in difficult but abundant 
environment

• Potential benefits to wildlife

• Water quality

• No traditional “wildlife” funding



Questions?

rohdeml@iastate.edu

Questions?
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