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Legacy Pollution 
 All of our states have legacy pollution that affects our 

water resources 
– Mining 

– Chemical manufacturing 

– Refining 

– Smelting 

 At the time, probably did not seem too bad 

 Today we know better 
– But, we still live with the affects and costs of remediating 

those past practices 

– We should know enough to foresee and eliminate future 
problems 
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Some Kansas Legacies 



Sediment 
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Courtesy Kansas Biological Survey 

John Redmond Reservoir 



Sediment 
 Solutions 

– Raise conservation pool level for water supply storage 

– Dredge a portion of the reservoir 
• 600K cubic yards 

• Cost approaching $30 million  

– Intensively apply watershed soil conservation practices 
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Salt 
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Courtesy Kansas Geological Survey 

South Central Kansas 



Salt 
 Solutions – Hutchinson, KS 

– Built reverse osmosis drinking treatment plant to treat and reuse 
• For salt and VOC contaminants 

• 10 MGD plant = $35M 

– Plant, collection & distribution, and two Class 1 UIC disposal wells 
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Oil and Gas 
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South Central Kansas 



Oil and Gas 
 Solutions 

– Hydrocarbon companies bought out the town 

– Spurred state regulation of storage 
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Our Legacy – Good or Bad? 
 What is our legacy to future generations of water users? 

 Will we improve or degrade quality? 

– Important question 
• Improve = more high quality water available at reasonable cost 

• Degrade = less high quality water 

– Either unusable or usable only with a significant treatment cost 

» We can treat the heck out of water today 

• Just takes capital and energy 

• What are the opportunity costs of spending more to treat water? 

– With ever growing societal costs, it behooves us to minimize our 
water costs  
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Nutrient Reduction 

Kansas Take on Leaving a Positive 
Legacy 



Public Perception of Nutrient Problem: 
Blue Green Algae 

12 Our Mission:  To Protect and Improve the Health and Environment of all Kansans 



Nutrients Are a Huge Problem 

 Plenty of signals nutrients are problematic 

– Legal Battles  
• City of Des Moines Waterworks 

– Nitrate from farm field drainage tiles 

• Community Assn for Restoration of the Env v Cow Palace 

– Ruled over-applied dairy manure (NO3) falls under RCRA 

– Gulf of Mexico Hypoxia  
• Extending compliance date by 20 years – to 2035 

• Counting on state reduction plans to hold off lawsuits 

– HAB (Harmful Algal Bloom) Guidance 
• Identified stringent guidelines for drinking water toxins 

• Microcystin and Cylindrospermopsin 

• ~400 times more stringent than WHO 
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Environmental Effects - Photosynthesis 
Generating High pH 
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Environmental Effects - Excess Organic 
Material Leads to DO Sags 
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Environmental Effects - Lake Trophic State 
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Kansas Approach In a Nutshell 

 Reduce TN/TP loads leaving KS border by 30% 

 PS and NPS making equitable TN/TP reductions 

 Major NPDES (> 1.0 MGD) – Biological Nutrient Removal 

– Annual Average of 1.5 mg/L TP / 8.0 mg/L TN 
• Later modified to 1.5/8.0 or 1.0/10 

– Acknowledges TP is typically greater freshwater problem 

– Some designers think 8.0 TN is too tough to hit 

 Better target nonpoint source (NPS) funds 

 Specific Nutrient Criteria derived through TMDL and/or 
WRAPS efforts 
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Milford Reservoir 
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https://en.wikipedia.org/wiki/File:Geary_County_Kansas_Incorporated_and_Unincorporated_areas_Milford_Highlighted.svg
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Point Source 
1% 

Urban 
Runoff 

10% 

Farm 
Fertilizer 

44% 

Manure 
23% 

Channel 
Length 

22% 58% of Total Load 
Generated In-state 
58% of Total Load 
Generated In-state 
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Source of TP Entering Milford Reservoir 



Kaw Reservoir  - Oklahoma 

Wichita 

Hutchinson 

Kaw Res., OK 

Arkansas R 

Little Arkansas R 
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Point Source 
27% 

Urban 
Runoff 

12% Fertilizer 
47% 

Manure 
10% 

In-Channel 
4% 
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Source of TP Entering Kaw Reservoir 



Where is KS TN Discharge Headed? 
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Where is KS TP Discharge Headed? 
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Kansas TMDL Vision Priorities  

 16 Priority HUC 8’s in Eastern and Central Kansas 

– Almost all important water supply reservoirs 

 Stream phosphorus and/or nitrate impairments 

 TMDLs for 19 stream stations approved, complete or 
drafted through 2014 

 57 more stream stations need TMDLs between 2015 - 
2022 
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Kansas Priority HUC 8’s for Nutrients 
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TMDLs Look to Push NPDES TP Downward 
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NPDES Reduces Nutrients, Loads Driven by 
Runoff & NPS 
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El Dorado 
Before Upgrade 

El Dorado 
After Upgrade 



Targets May Vary with NPS 
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Where is KDHE Heading? 
 Pushing forward – can’t slack off 

 Original plan was 8.0 mg/L TN and 1.5 mg/L TP 
– Now, allow that or 10 mg/L TN and 1.0 mg/L TP 

– Recognize main problem is TP, with some TN contribution 

 Ammonia will drive some upgrade 
– Also denitrify at the same time 

• Look at phosphorus 

 Continue targeting NPS $$ 

 Looking at nitrate groundwater impacts 
– Driving expensive drinking water treatment construction 

– Studies also indicate that NO3 contamination mobilizes U 
• Nasty 2 for 1 

• U is costly to deal with 
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PWS Wells  - Nitrate > 8 mg/L 
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What Will Be Our Legacy? 
 For me, for Kansas 

– Won’t solve the nutrient problem in my career 

– Hopefully, will continue to reduce nutrients and adaptively 
manage our approaches to achieve cost effective results  
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