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NMC Charges (Revised 10/26/15)

1. Coordinate the development and implementation of monitoring activities (e.g., collection, analysis, 
assessment) that provide the information necessary to:

a. Generate estimations of 5-year running average loads of Nitrate-Nitrogen and Total 
Phosphorus leaving the state of Illinois compared to 1980-1996 baseline conditions; and

b. Generate estimations of Nitrate-Nitrogen and Total Phosphorus loads leaving selected NLRS 
identified priority watersheds compared to 1997-2011 baseline conditions; and 

c. Identify Statewide and NLRS priority watershed trends in loading over time using NMC 
developed evaluation criteria.  

2. Document local water quality outcomes in selected NLRS identified priority watersheds, or smaller 
watersheds nested within, where future nutrient reduction efforts are being implemented (e.g., 
increase in fish or aquatic invertebrate population counts or diversity, fewer documented water 
quality standards violations, fewer algal blooms or offensive conditions, decline in nutrient 
concentrations in groundwater).

3. Develop a prioritized list of nutrient monitoring activities and associated funding needed to 
accomplish the charges/goals in (1) and (2) above.
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The Plan
• Basins covering almost 

75% of area of the State
• Rock River
• Green River
• Illinois River
• Kaskaskia River
• Big Muddy
• Little Wabash
• Embarras River
• Vermilion River

• Current USGS gaging 
station (flow)

• Current IEPA Ambient 
site/Historical Data



What about 
at Lemont 
or Joliet?



Dr. Mark David (U of I) Offer 3/10/16

 Author of NLRS “Science Assessment”
 Resigning from NMC, Pending Retirement
 Paul Davidson replacing him on Policy Working Group 

and now, NMC
 Still interesting in working with data
 Send me Nitrate and Total Phosphorus data for 2012-

2015
 NLRS Science Assessment was from 1997-2011
 USGS Super Gages taking over in late 2015-2016
 One-time, free offer as gift to the NMC!  
 Illinois EPA has sent Dr. David all the data per request



Nitrate and Total P Export 
from Illinois Rivers:

1980-2015 Update

Mark B. David, Gregory F. McIsaac 
and Corey A. Mitchell
University of Illinois

Prepared for the Illinois Nutrient Monitoring 
Council, Gregg Good, IL EPA Chair

April 21, 2016
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Background

• eight major rivers used to estimate Illinois export 
of nitrate and total P
– Rock, Green, Illinois, Kaskaskia, Big Muddy, Little Wabash, 

Embarras, Vermilion

• previously estimated through 2011
– added 2012 to 2015 water years
– same methodology (interpolation for nitrate, WRTDS* for total P)

• examined trends in water, nitrate, and total P
– compared to 1980-1996 baseline period

9

*Note: For total P calculated with WRDTS, the greatest uncertainty about loads and concentrations is at the end of the record, so that future 
estimates for the 2011-2015 period could change when additional data become available.



Illinois Export of Water & Total P
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Annual Flow-Weighted Total P 
Concentration for Illinois
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Major 
River 

Total P
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Total P Comparison to 1980-1996

• average total P flux was 33.8  million lb yr-1 during 
1980-1996
– last 5 years* (2011-2015) flux was 39.5 million lb yr-1

– this is about a 17% increase in total P

• water flux was 1.70 x 1012 ft3 yr-1 during 1980-1996
– last 5 years water flux was 1.73 x 1012 ft3 yr-1

– this is about a 2% increase

• suggests a lot of work to do

*Note: For total P calculated with WRDTS, the greatest uncertainty about loads and concentrations is at the end of the record, so that future 
estimates for the 2011-2015 period could change when additional data become available.
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8 Major Rivers 
%change in TP load 2011-15 compared to baseline period 

plotted against %change in river flow
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Total P Trends (how are we doing?)
• overall for Illinois

– total P flux is up
– flow-weighted total P concentrations increased through ~2000, flat since then

• for the 8 rivers
– different trends in loads
– Vermilion, Green, Embarras: down  ↓
– Illinois, Kaskaskia, Little Wabash: up  ↑
– Big Muddy, Rock: no trend  →

• why increase?
– not sure, but several factors may be causal

• more flow (recent Kaskaskia and Little Wabash flows are 14 and 24% greater)
• corn ethanol production producing more wastewater effluent high in P?
• more people and effluent? (see next slide)
• new CAFOs?

• why decrease?
– less erosion due to less precipitation/flow (recent Green flow down 16%, Vermilion 12%)

17



1980 1985 1990 1995 2000 2005 2010 2015

To
ta

l P
 (m

illi
on

 lb
 P

 y
r-1

)

0

2

4

6

8

10

MWRDGC Effluent Total P
(7 plant total)

13.5% increase last 5 years 
compared to 1983-1996

18



1980 1985 1990 1995 2000 2005 2010 2015

R
iv

er
in

e 
Lo

ad
 (m

illi
on

 lb
 N

 y
r-1

)

0

200

400

600

800
Nitrate-N

1980 1985 1990 1995 2000 2005 2010 2015

Fl
ow

 (1
012

 ft
3  y

r-1
)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Illinois Export of Water & Nitrate

Red lines are LOESS trend fit19



1980 1985 1990 1995 2000 2005 2010 2015

N
itr

at
e-

N
 (m

g 
L-1

)

0

1

2

3

4

5

6

Annual Flow-Weighted Nitrate 
Concentration for Illinois

Red line is LOESS trend fit20



0

1

2

3

4

5

6

0.0

0.2

0.4

0.6

0.8

1.0

0

2

4

6

8

10

19
80

19
85

19
90

19
95

20
00

20
05

20
10

20
15

0.0

0.5

1.0

1.5

2.0

2.5

N
itr

at
e-

N
 C

on
ce

nt
ra

tio
n 

(m
g 

N
 L

-1
)

0

1

2

3

4

5

6

7
0.0

0.5

1.0

1.5

2.0

0

2

4

6

8

10

12

19
80

19
85

19
90

19
95

20
00

20
05

20
10

20
15

0

2

4

6

8

10

12

14

Rock River

Illinois River

Kaskaskia River

Big Muddy

Little Wabash

Embarras River

Vermilion River

Green River

Major 
River 

Nitrate
Conc. 

Red lines are LOESS trend fit

Illinois section of

21



Nitrate Comparison to 1980-1996

• water flux was 1.70 x 1012 ft3 yr-1 during 1980-1996
– last 5 years water flux was 1.73 x 1012 ft3 yr-1

• average nitrate-N flux was 403  million lb yr-1 during 
1980-1996
– last 5 years (2011-2015) flux was 367 million lb yr-1

– this is about a 10% decrease in nitrate

• suggests progress has been made

22



Major River Flows and Nitrate-N Loads (part 1 of 2)
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Major River Flows and Nitrate-N Loads (part 2 of 2)
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8 Major Rivers 
%change in Nitrate-N load 2011-15 compared to baseline 

period plotted against %change in river flow
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Nitrate-N Trends (how are we doing?)
• overall for Illinois

– water flux is up slightly ~2%
– nitrate-N flux is down ~10%
– flow-weighted nitrate-N concentration is decreasing

• for the 8 rivers
– all have downward trends in nitrate-N concentrations, although slight for the Big 

Muddy and Embarras
– nitrate loads are variable

• Increased in the Illinois section of the Rock (72%!!), Big Muddy and Little Wabash
• Decreased elsewhere 

• why?
– Overall decline may be due to better agricultural N balances

• fertilizer sales have had little change since 1980, harvest removal of N in grain 
greatly increased (see McIsaac et al. 2016)

– changes in flow are also a factor, but does not explain the Rock River
– Increased loads in the Little Wabash and Big Muddy are associated with increased 

flows, but loads in these rivers are relatively small contributions to the state total.
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Summary

• nitrate losses are decreasing
– likely due to improved agricultural N balances

• total P losses have increased
– not clear why this is occurring, although changes in flow and 

point source P discharges could be large factors

• 5-year averages seem appropriate for evaluating 
how we are doing

• continue annual load analysis using a 5-yr 
running averages of loads and river flows

27



Questions or Comments?
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Residual Agricultural Nitrogen (RAN) = N Fertilizer + N 
Fixation + Manure -N Harvested in Grain 
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Illinois River Watershed
Residual Agricultural N  (RAN) in the watershed

and riverine nitrate-N yield at Valley City
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How to represent the nitrate storage and lag effects in the watershed?

Consider a Cumulative Residual Agricultural N (CRAN) over several years
minus the amount of nitrate that flowed down the river during those years

CRAN1 = RAN
CRAN2 = RAN + Previous two year’s RAN 

– Previous year’s river nitrate load

CRAN3 = RAN + Previous three years’ RAN 
– Previous two years’ river nitrate load

.

.

.
CRAN7 = RAN + Previous seven years’ RAN 

– Previous six years river nitrate load

32
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y = 1x
R² = 0.87
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Rick Cobb, P.G.
Deputy Division Manager

Division of Public Water Supplies
and Manager, Groundwater Section

Illinois EPA

Nutrient Monitoring Council
July 28, 2016



 Interagency Coordinating Committee on 
Groundwater (Chaired by Illinois EPA) [415 
ILCS 55/4(b)(7)]
 Review, coordinate and evaluate groundwater data  

collection and analysis
 Governor Appointed Groundwater Advisory 

Council [415 ILCS 55/5(a)(4)]
 Review, evaluate and make recommendations 

regarding groundwater data collection and analyses



Environmental Protection Agency (Chair) Rick Cobb, designee

Department of Natural Resources 
Office of Water Resources 
Office of Mines and Minerals 

Todd Rettig, designee 
Wes Cattoor, designee
Vickie Broomhead, designee

Department of Public Health Dave Johnson, designee

Office of the State Fire Marshall Fred Schneller, designee

Department of Agriculture Tracy Hurley, designee

Emergency Management Agency, Division of 
Nuclear Safety 

Adnan Khayyat,, designee

Department of Commerce and Economic 
Opportunity 

Dan Wheeler, designee

Also attending the ICCG meetings are: Dan Curtis, Illinois Department of Transportation’s Division of Highways; Walt 
Kelly, Illinois State Water Survey; Jason Thomason, Illinois State Geological Survey; and Kelly Warner, United States 
Geological Survey. 



Bill Compton (Chair) Public Water Supply Interest (Groveland Public Water District) 

Jack Norman Environmental Interest (Sierra Club) 

Lauren Lurkins Agricultural Interest (Illinois Farm Bureau)

Paul McNamara Regional Planning Interest (Southwestern Illinois Planning Commission) 

C. Pius Weibel Environmental Interest

John Liberg Water Well Drilling Interest (Illinois Association of Groundwater Professionals) 

Robert Kohlhase Environmental Interest (Farnsworth Group) 

Bob Elvert Industrial Interest (Retired Exxon)

Vacant Local Government Interests

Vacant Industrial Interest

Rick Cobb Liaison with the ICCG



 A Statewide Survey for Agricultural Chemicals 
in Rural, Private Water-Supply Wells in Illinois 
in 1992 (the study included pesticides and 
nitrate);

 The Illinois Generic Management Plan for 
Pesticides in Groundwater in 2006;

 The Illinois Department of Agriculture (IDA) 
program for nitrate analysis in a dedicated 
monitoring well network;

 The IDA program to assess groundwater in the 
hydrogeologically sensitive Havana Lowlands;



 An ongoing Illinois EPA nitrate trend study of 
Community Water Supply Wells (reported in 
the 2014 Integrated Water Quality Report 
require under the Clean Water Act); and

 The Illinois EPA received a Supplemental 
Clean Water Act Section 106 Monitoring Grant 
on July 19, 2016 from U.S. EPA Region V to 
begin the assessment of the nitrate hot spots in 
the Havana Lowlands.









 99 of 212 (46.6 %) samples 
analyzed in the HL had 
Nitrate-N concentrations 
greater than the numerical 
Class I GWQS of 10 
mg/L;

 9.2 mg/L of Nitrate-N is 
the median value of the 
area; and

 The individual well with 
the highest detected 
concentrations of Nitrate-
N ranged from 18 to 48 
mg/L with a median 
value concentration of 32 
mg/L. 



 Means injection of 
fertilizers, soil 
amendments, and 
other water-soluble 
products into an 
irrigation system.









 6.8 mg/L of nitrate is the mean concentration;
 19 mg/L of nitrate is the maximum 

concentration; and
 0.16 mg/L of nitrate is the minimum 

concentration.



 16 due to non-point source agricultural fertilizer;
 5 due to non-point source agricultural fertilizer 

(manure spreading);
 3 due to a mix of non-point source agricultural and 

septic sources;
 1 due to a mix of non-point source agricultural and 

road salt;
 5 due to septic system; 
 1 due to a waste water source;
 1 due to a potential point source of fertilizer



 4 below background of 3 mg/L; and
 7 undetermined sources.
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 This will help provide key beneficial NLRS 
information in assessing and managing nitrate in 
groundwater by:
 Determining fluctuations in nitrate concentrations 

resulting from seasonal climatic changes or groundwater 
conditions such as dissolved oxygen or pH.

 Assessing the amount of de-nitrification and source 
indication by conducting nitrogen gas and nitrogen 
isotope work.

 Determining temporal nitrate concentrations resulting 
from agricultural practices such as irrigation or 
fertigation and possible best management practices that 
could mitigate these changes.



1. The USGS will install a 4-inch 
monitoring well adjacent to an 
IDA monitoring well 
previously identified as 
containing consistently 
elevated nitrate concentrations 
(“hot spot well”). 

A nitrate monitoring sensor 
will be installed and collect 
continuous nitrate data 
along with standard field 
parameters. Data collection 
frequency can range from 
15 minute intervals up to 
12 hours.



2. Data will be collected at the site for one year. 
Corroborating irrigation/fertigation records (e.g., 
Irrigation pumps being turned on and off and 
approximate pumping rates) in the immediate 
vicinity will also be obtained through cooperation 
with the IDA or other agricultural stakeholders. 

Discrete standard water-quality collection of 
nutrient samples will be collected three times, 
once at the beginning, during the middle, and at 
the end of data collection. These discrete data will 
be used to compare with continuously monitored 
nitrate concentrations.



3. Nitrate data, field parameters, climate records 
of temperature and precipitation, and local 
irrigation pumping records will be analyzed 
statistically to determine possible causal 
relations between nitrate concentrations and 
these possible change-inducing conditions. 

Fluctuations in nitrate concentrations will be 
compared with nitrate data collected at the 
USGS supergage downstream (Illinois River 
at Florence). 



4. Quiver Creek, a surface-water discharge 
approximately 1.5 miles from a 
proposed “hot spot” well has a drainage 
area of 197 square miles and a Q 7/10 of 
14 cubic feet per second (cfs) (9,000,000 
million gallons per day (mg/d)). The 14 
cfs is considered groundwater 
discharge (baseflow).

Baseflow groundwater discharge 
conditions will be determined from 
climate observation, discharge, and 
empirical observation. 

Nitrate will be measured in surface and 
groundwater at baseflow conditions. A 
survey measuring nitrate and 
temperature (as well as pH, DO, SC, 
and surface-water discharge) will be 
conducted longitudinally at Quiver 
Creek in the reach of anticipated 
groundwater discharge to determine 
where groundwater concentrations are 
affecting stream quality. 







Nutrient Monitoring Council 
Update of  the Metropolitan 
Water Reclamation District 
of  Greater Chicago’s 
Nutrient Recovery Efforts

Nutrient Monitoring Council Meeting 
#5. July 28, 2016

J tin Vi k  Aq ti  Bi l i t MWRDGC



SWRP 
• Serves 2.38 million 

people 
• Flows:
−Design Capacity: 

1,200 MGD
−Average 2013: 676 

MGD
• 4 aeration batteries
− 8 tanks/battery
− 4 passes/tank
− 96 circular secondary 



What is Struvite?

• Naturally occurring
• Exists in most wastewater plants

• Forms mostly in anaerobic digesters and post-
digester operations

• Increases O & M costs
− Digester cleaning

− Chain knocking

− Flush water

• Impacts plant reliability

Mg2+ + NH4
+ + PO4

3- MgNH4PO4∙6H2O



P Recovery Process – Principle of 
Operation
• Use of  centrate and P-

rich streams in 
WWTPs as feed

• Streams pumped 
upward through the 
bottom of  the reactor

• Supersaturation 
conditions as driving 
force
− Inject NaOH to raise 

pH to 7.7
− Inject MgCl2 at a 

molar ratio of  1.1:1 
(Mg:P)

− Spontaneous crystal 
nucleation occurs

• Deposition on surface 
of  crystals occurs as 
chemical driving force 
reduces

• Crystals grow through 
this precipitation
− Pellets recycled for 

further growth



Future Phosphorus “Lifecycle”

Phosphate 
Rock Mining

Fertilizer 
Production

Food 
Consumption

Fertilizer  
Application

Return to 
Environment

Production 
Wastewater

Wastewater 
Treatment

Recovery 
= 

resource 
and 

revenue 
source



CHEMICAL TANK 
DELIVERY



CONTINUED 
REACTOR FIT-UP
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Complete Ostara System

Crystal 
Green 

Storage & 
Bagging

Dewatering 
Screen & 

Dryer

Pearl 
Reactors

Chemical 
Storage & 

Feed



Finished Product

High Purity (99.5% Struvite)
5-28-0 +10% - Slow Release 

Fertilizer
Phosphorus | Nitrogen | 

Magnesium
• Enhanced Efficiency Fertilizer

• Reduces risk of nutrient run-off
• Sustainably made, with eco-

friendly, high-performance 
benefits



Phosphorus Recovery –
Breaks Recycle of P and 
WASSTRIP Protects Digesters 
from Struvite Formation

Primar
y

Thickenin
g

Anaerobic 
Digestion

Dewaterin
g

Anaerob
ic/Anoxi

c
Aerobi

c
Clarifie

rs

(High PO4 and Mg, 
low NH3)

Pearl 
Process

Online 5/2016

WASSTRI
P

Expected completion 
12/2017



Todays lunch – Woohoo!



Our Collective Goal in Priority Watersheds

 “To hopefully show nutrient reduction and water quality 
progress through monitoring.”
N and P reduction in NLRS Priority Watersheds or Sub-

Watersheds (Charge 1b)
Trends Over Time (Charge 1c)
Local Water Quality Outcomes (Charge 2)

 Want to ultimately develop Watershed Nutrient 
Monitoring Plans in all priority watersheds, but where 
do we start?





Where to start?  
Past exercises to 
identify where 

most of the 
monitoring and 
implementation 

is happening.



Watersheds selected 
at April 5, 2016, 

Nutrient Monitoring 
Council meeting as 
places to start with 
the development of 
Watershed Nutrient 
Monitoring Plans.



What would a Watershed Nutrient 
Monitoring Plan look like?

 Background
 Overall Scope and Goals
 Monitoring Function (e.g., loads, trends, local WQ 

improvements)
 Monitoring Design (e.g., targeted, fixed, probabilistic, follow-

up, ….chemical, physical, and biological indicators)
 Implementation (e.g., staffing-who?, timeline, costs, 

funding/in-kind resources, next steps)
Developed NLRS Priority Watershed Nutrient Monitoring Plans 
allow us to be ready to rock n’ roll when resources become 
available!



Watershed Nutrient Monitoring Plans
 Hoo Hoo develops each plan?  
Are these “other duties as assigned?”
Will there be a budget for their development?

 How do we ultimately retrieve, aggregate, and display 
monitoring data collected by multiple organizations? 

 What are our WQ and Biological data needs, and how 
do we “assess” loadings, trends, and water resource 
quality improvements? 

 Lots of questions to explore!  So…..
 Lee – Display of currently available monitoring data
Warner/Keefer – Nutrient/Flow data parameters
Holtrop/Casper/Vick – Biological data parameters



National Center for Supercomputing Applications
University of Illinois at Urbana-Champaign

Exploring IEPA Ambient 
Water Quality Monitoring 
Network Data with Great 
Lakes To Gulf Virtual 
Observatory
Jong Sung Lee (jonglee1@illinois.edu)
Senior Research Scientist, NCSA

July 28th, 2016 @ 5th Nutrient Monitoring 
Council Meeting



Data 

• The requested data is acquired 
via STORET
• https://ofmpub.epa.gov/storpubl/dw_

pages.querycriteria

• Five IEPA AWQMN stations
• AK-02, D-32, DA-06, DS-07, E-26
• Requested Parameters:

• Nitrogen – NO3+NO2
• Nitrogen - Kjeldahl
• Nitrogen - Ammonia
• Phosphorus, Total
• Phosphorus, Dissolved

https://ofmpub.epa.gov/storpubl/dw_pages.querycriteria


Purpose

• How feasible is it to load IEPA AWQMN 
(Ambient Water Quality Monitoring Network) 
data to GLTG GeoDashboard?
• Reviewed the methodologies to acquire data
• Loaded the sample data to GLTG GeoDashboard



STORET Data Warehouse

• EPA's repository of the water quality monitoring 
data collected by water resource management 
groups

• All data supplied to EPA since January 1, 1999 
have been placed in the STORET Data 
Warehouse.
• Biological Results
• Habitat Results
• Physical/Chemical Results
• Metrics
• Indices



Two Ways to Acquire STORET Data

• 1. Creating a query on STORET web interface 
and downloading the results

• 2. Acquiring data (results) directly via STORET 
web service

• For this exercise, we used #1 method.



Using STORET Data Warehouse

• Geographic Location: IL



Using STORET Data Warehouse

• Organization, Station & Project: by station ID



Using STORET Data Warehouse

• Characteristic



Using STORET Data Warehouse

• There are 1396 records

AK-02 312
D-32 280
DA-06 265
DS-07 258
E-26 281
Grand Total 1396



Another Way to Acquire Data

• There is a STORET web service.
• We can develop a data fetcher to acquire data 

without using web interface. 
• However, there are many parameters to use the 

web service. We need help from IEPA to  
acquire data correctly. 

• Limitation: maximum number of results is 20,000



Loading Data to GLTG

• It’s in Tab-delimitated text format.
• Running a parser to load the data 







Demo

• http://gltg-dev.ncsa.illinois.edu/geodashboard/

Imaginations unbound

http://gltg-dev.ncsa.illinois.edu/geodashboard/


Current Activity: Trend Analysis

• GLTG will have Trend analysis with threshold 
visualization (water quality standard value)

• Display the up/down trend of a selected 
parameter and whether it is above/below the 
threshold or not

• Current implementation in Great 
Lakes Monitoring project

• Trend (%) = 
(Avg of 10 yr – Avg of all) / Avg of all

• Up (+ trend), down (- trend)
• Red color: above threshold value



Trend Analysis

• What do you think about this method to compute 
trends?

• Does your organization have methodologies to 
compute trends?
• What’s your preferred way to compute trends?



Next Step

• Currently GLTG project is in 3rd phase. 
• One of tasks is acquiring watershed level data. 

• Walton Foundation provides opportunity loading of all 
Fox River data on GLTG Virtual Observatory. 

• We will load all Fox River data in terms of N and P
• Another test case for NMC



Top “Water Quality” (e.g., nutrients 
and flow) Monitoring Data Parameters 

and Associated Information

 Laura Keefer (ISWS) and Kelly Warner (USGS)

I have a…… …..for you!



Top “Biological”
Monitoring Data Parameters and 

Associated Information

 Ann Holtrop (IDNR), Andy Casper (INHS), and Justin 
Vick (MWRDGC)

I have a…… …..for you!



Monitoring Biological Parameters
as Part of NLRS Implementation 

Justin Vick, Andy Casper, and Ann Holtrop
July 28, 2016



Charge
 To identify some key biological data parameters that can 

be used to communicate the effectiveness of BMPs at 
reducing nutrients and improving local water quality in 
selected priority watersheds.
 Changes in biota will follow improvements in water 

quality.  There might be a multi-year lag in biological 
response.

 Focus of biological monitoring will be in selected priority 
watersheds where stakeholders are interested.



Caveats
 Covariates should be measured to 

interpret biotic responses.
 Local flow
 Local water quality
 Instream habitat



Caveats Continued
 Sampling design will depend on 

desire to tie biological response 
to reduction in nutrients.  
 Fixed vs random sites
 Seasonal vs annual sampling
 Treatment vs reference design
 BMP implementation rates may 

need to be tracked



Caveats Continued
 Sampling design can vary based 

across priority watersheds based 
on goals of “community”.
 Need to use similar methods 

pre- and post-BMP 
implementation



Minimum Goals
 Mean native taxa richness within the waterbody (or reach) is 

maintained or increased (for fish, mussels, or EPT).
 Focal Species abundance (or relative abundance) is maintained 

or increased in priority watersheds.
 Focal Species distribution is maintained or increased within 

priority watersheds (e.g., mean number of reaches with recent 
observations or proportion of reaches evaluated with 
observations). 

 Percentage of evaluated reaches meeting aquatic life designated 
use are maintained or increased.

 Excessive primary production within the waterbody (or reach) 
is decreased.  



Focal Species
 Selected for different habitat types
 Species that resonate with public and are 

collected with “standard” sampling
 Expect species to respond to practices 

implemented
 Nest builders that may be sensitive to 

sedimentation

 Sensitive to variable flow conditions

 Sensitive to low dissolved oxygen or 
elevated ammonia

Gravel Chub

Northern Hogsucker



Specific Responses to NLRS (Moderate)
 Altered flow regimes
 Focal Species requiring clear gravel substrates are maintained 

or increased within priority watersheds.  

 Nutrient loads
 Focal Species with sensitivity to low dissolved oxygen are 

maintained or increased within priority watersheds.  



Species Fitness Response to NLRS (Best)
 Fitness of Focal Species (e.g., 

reproductive success, growth 
rate [size at age], proportion 
with DELT, proportion 
intersex) is maintained or 
increased within priority 
watersheds.  



Next Steps
 Identify priority watersheds for 

biological monitoring.
 Meet with partners to identify 

current monitoring activities 
(WQ too) and likelihood of 
continuance.

 Develop template for 
watershed monitoring plan.

 Develop and implement plans.



Discussion:  Where do we go from here?
 If needed, refine the WQ and Biological data 

parameters documents, then combine into one.
 Pick a pilot watershed, meet with WQ and Biology 

partners, ID current programs and likely continuance.
 Develop a template for development of a Watershed 

Nutrient Monitoring Plan.
 Develop the plan.
 Um, do we, the NMC, develop the plan?
 Do we contract development of the plan out to someone, and 

we, the NMC, provide review and approval/blessing?
 If contracted out, any idea what one might cost?
 Potential funding sources (e.g., CWA Section 106)?

 Implement the plan.



“Next Steps” Summary
(NMC July 28, 2016) 

 Summarize today’s action items
A.
B.
C.

 Future topics for the September 13, 2016 meeting?
That’s only 6 weeks away, and in that time…… 
 I won’t be available to give NMC update at Policy 

Working Group meeting on August 30.  Volunteer?
 Other (TBD)



Next NMC Meetings

 September 13, 2016
 December 6, 2016
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