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Cindy Skrukrud
Clean Water Program Director
Sierra Club, Illinois Chapter

Chair, Fox River Study Group




= 938 Sg. miles WI

(& 1720 Sq. milesin IL_>

m 223 miles long

= Population > 1 Million
m 16 Dams
m 32 WWTPs on river
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lllinois EPA

03d listing for DO, algae, and TP _,.'"'J S 2012 Report to Congress
2010 IEPA Water Quality Report ./ L

| | Fox River watershed
County line
305B streams

@

Algae in the Fox River

12 A 18 24
[ —

Miles

Prepared by Alena Bartosova
for the Fox River Study Group, InC.  woevvus
13 February 2012 L



Reach ID and Description Length Listed Cause Downstream | Upstream
(mi) of Impairment  River Mile River Mile

|Sted Impairments ToStrattonD

IL_DT-06

From: Crystal Lake Qutlet

+ State’s 303(d) list

IL_DT-20 9.95 DO 74.6 84.55

From: Confluence with Jelkes Creek

i n CI u d e S m u I t i p I e To: Confluence with Crystal Lake Outlet

IL_DT-18 5.8 DO 68.8 74.6

From: Confluence with Poplar Creek

i m p a i rm e n tS To: Confluence with Jelkes Creek

IL_DT-09 7.9 total 60.9 68.8
. From: Confluence with Ferson Creek phosphorus,
* M u Itl p I e re a C h e S To: Confluence with Poplar Creek aquatic algae
IL_DT-58 3.76 DO 59.5 63.25
° From: Confluence with Whites Creek

a re l I St e d fo r D O ) To: Confluence with Ferson Creek

IL_DT-69 4.51 total 55 59.5
h O S h O ru S a n d From: Confluence with Mill Creek phOSRhOFUS,
p p To: Confluence with Whites Creek aquatic algae
o o IL_DT-38 12.3 total 42.7 55

a I ga e I m p a I rm e n t S From: Confluence with Waubonsee Creek phOSD_hOFUS,
To: Mill Creek aquatic algae
IL_DT-03 7.1 DO, total 35.6 42.7
From: Confluence with Blackberry phosphorus,
Creek aquatic algae
To: Confluence with Waubonsee
Creek
IL_DT-11 4.6 total 31.0 35.6
From: Confluence with Big Rock Creek phosphorus,

To: Confluence with Blackberry Creek aquatic algae




Managing a Multi-Purpose Resource

@ Drinking water for
300,000+ lllinoisans

€ Wastewater and
stormwater conveyance

& Recreation for
inhabitants and visitors
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to work to preserve and enhance water quality in the Fox River watershed

Scientific Tools
Extensive monitoring of Fox River (monthly since 2002, low flows, storms)
Computer models of watershed runoff and Fox River mainstem

www.foxriverstudygroup.org



Phase I:
2002-2003

Understand
Available
Information

Water quality (FoxDB)

GIS data

Literature review and
publication database

How to address the
issues

Phase Il: © Phase IlI:

2003-2009

Develop Planning
Tools

™

HSPF: loads, storm
events

QUAL2K: DO regime
during low flows

Monitoring plan

Biological data (FoxDB
modified)

Phase
V: 2013

2006-2013

Integrated

Monitoring/ ‘ Implementation

Refine models

Low flow monitoring
Completed 2012

™

Storm event monitoring
Completed 2011

™

Refinement of Planning
Tools

Initial evaluation of
management options

(scenarios)




Methods

Monthly since 2002
|IEPA-approved QA/QC program

Volunteer collection, transport
and analysis

Samples analyzed by Fox Metro
& Fox River WRDs & City of
Elgin Water Dept.

Constituents: Temp, pH, DO, conductivity,

BOD, TSS, fecal coliform, TKN, Ammonia N, Nitrate
N, Organic N, chlorophyll 3, est. biomass, Total P,
Dissolved P, Chloride, Turbidity

o

CEE . S S I

Sites

Seven sites on Fox River-
Johnsburg to Yorkville

Sleepy Hollow Creek
Tyler Creek

Silver Creek

Indian Creek

Crystal Creek

Ferson Creek
Blackberry Creek



FOX RIVER, ILLINOIS
Generalized
Land Cover:
Current

Generalized land cover from
2009 Cropland Data Layer
Crop
[ Forest
Rural Grassland
Surface Water
I Urban High Density
[ Urban Low-Medium Density

Urban Open Space
[ Wetlands
® Dam
_ Fox River watershed
L _| downstream of
Stratton Dam
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Monthly Water Qua

Fox River Water Quality Study

N Sample Date: June 16, 2015
B Test Parameters 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Chapel Hill | Sleepy Hollow | Silver Creek | Rawson Br. | Crystal Creek | Algonquin Tyler Creek | South Elgin | Ferson Creek Fabyan Indian Creek | Mill Street Route 47 | Blackberry Cr.
(158 (mglL) 19 NS 18 18 25 23 123 70 95 109 94 128 170 170
Fecal Coliforms (#/100mL) 70 NS 220 220 800 150 1500 1500 2700 5300 4400 3500 10000 1300
TKN (mg/L) 1.52 NS 0.64 1.44 0.93 15 1.99 1.66 1.5 1.79 0.91 1.85 22 145
| Ammonia N (mglL) 0.15 NS 0.03 0.15 0.07 017 0.13 0.14 0.07 0.12 0.05 0.12 0.12 0.04
| Nitrate N (mg/L) 0.48 NS <0.05 0.57 0.78 0.43 6.78 1.36 163 128 0.48 1.24 1.51 151
| organic N (mglL) 1.37 NS 061 1.29 0.86 1.33 1.86 1.52 1.43 167 0.86 173 2,08 141
Chiorophyll a (ug/L) 45.4 NS <4 38.8 29.6 52 1.4 496 9 39.8 1.4 35.2 39.8 16.6
| Chlorophyll a corr. (ug/L) 37.4 NS <4 34.8 24 50.8 <4 428 <4 34.8 5.4 24 16 106
| Estimated biomass (mg/m°) 3,048 NS <300 2,604 1978 3484 762 3322 602 2672 760 2,364 2,672 116
Total P (mg/L) 0.12 NS 0.08 0.14 0.13 0.19 0.39 0.31 0.37 0.41 028 061 0.60 033
| Dissolved P (mgiL) 0.04 NS 0.03 0.08 0.06 0.07 0.16 0.10 0.16 0.12 0.10 0.17 0.13 0.13
Chloride (mg/L) 13 NS 225 110 229 134 724 18 327 93.9 125 81.7 86.7 86.7
| Turbidity (NTU) 16 NS 5.7 15 21 19 90 55 90 75 80 120 140 140
B CellColorKey: | =Main Stem Sampling Point Abbreviations: NS = No Sample AF = Analysis Failure TNTC = Too Numerous to Count

[ = Tributary Sampling Point

ND = Not Determined

CG = Confluent Growth

OUT = Qutlier




FoxDB database

http://ilrdss.sws.uiuc.edu/fox/

View GIS data and print maps for the Fox Watershed with the Fox River Watershed GIS Data Viewer
Minimum browser requirements: Internet Explorer 5+, Netscape Navigator 6+. (Opens in a separate browser window)

Fox Watershed GIS datasets

Download detailed watershed delineation GIS data developed for Fox River tributaries.

Environmental Database

Download the FoxDB environmental database (updated 7/1/2014) developed during the Fox River Watershed Investigation. The FoxDB (MS
Access, 15 MB zip format) database file contains the complete water quality, sediment quality, habitat, and biological database. The structure of

Biological Data (database expanded to include biological and habitat data). The database compiles all available data from various sources and
studies within the Fox River watershed (starting in 1956) and serves as a primary depository for the FRSG monitoring data (2002-present).
The Access database can be used with the Data Loader/Viewer to add and view sample records. The Data Loader/Viewer is a viewing and

The Fox River Study Group has worked with the Illinois State Water Survey to compile water chemistry data for the Fox River watershed. Those
data are available through this database. Interpretation of the data by other parties does not represent the opinion of the Fox River Study Group
or the lllinois State Water Survey (Data Disclaimer).

NPDES Dischargers downstream the Stratton Dam

Information on NPDES discharges was obtained from the USEPA EnviroFacts Data Warehouse. Locations were checked against description
and corrected to better represent the described location if necessary. A 1996 dataset on NPDES provided by the IEPA was used for additional
verification. The dataset was submitted to the FRSG for comments and updates. An Excel file (NPDESdsSTRATTON.zip) has been prepared
listing the identified NPDES discharge sites. The USEPA 5-digit parameter codes are listed in (epacodelists.zip).




directly to Fox R.
m33 HSPF Models ( Tribs + 2 for the Fox)

/

Receiving stream model hos
i}
N

mQUAL2K (1 model) g {{ #‘{

mSteady State Q’{f -.@V' L

Work performed by ISWS \

%f



* % X ¥

Water Years 2010 & 2011

Biweekly and storm events

20 sites on Fox River, 8
tributaries and 3 CSOs in
Elgin

18 water quality parameters
7 precipitation gages

5 flow gages

Work performed by ISWS
and USGS

-‘

*

June 2012

3 days under low flow conditions

13 sites on Fox River and 10
tributaries

Continuous DO, T, pH,
conductivity at Fox R sites

Nutrient-related parameters
measured at all sites

SOD at 3 Fox R sites
Benthic algae at 5 Fox R sites

Stage and discharge
measurements

Work performed by ISWS, USGS
and Deuchler Environmental
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TP During June 2012 Sampling
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Sources of TP

in Fox River watershed

Fox Total, long-term average annual TP load

® Urban
Agriculture
m Others

® Point Sources

W Upstream Boundary

Area between Stratton Dam and Fox River confluence with lllinois River
Determined from calibrated HSPF model runs for 1991-2011



Sources of TP in Fox River watershed

by tributary

\

Blackberry, long-term average annaal TP load

® Urban

© Agriculture

m Others

® Point Sources

® Urban

© Agriculture

® Others

B Point Sources

http://foxriverstudygroup.org/pdfs/Docs/ISWS-TechnicalMemorandum-PSources-May2014.pdf



Fox River Implementation Plan

m Attain water quality for dissolved oxygen
m Reduce nuisance algae
m Replace a traditional TMDL plan

m Recommendations developed based on
good science with input from local
decision makers -

m Report due to IEPA on Dec. 31, 2015



Minimum Dissolved Oxygen (mg/L)

T ————

X Tributary ® WWTP Dam = LTI_Calibration
Observed - = == Mar-JulwQs Aug-Feb WQS
18 :
Model results (line) are

16 significantly higher than data
14 (squares) in several locations,
5 indicating calibration problems
10
8 [
6
R lg| fCE 1A L 0§ ] [
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2 = 3 2 EE;) 6?5

Z 2 0 < HO @
0 X EXEK & X 06 & X XX00 0X XX X X0 X X X
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Fox River Mainstem River Mile



Minimum Dissolved Oxygen (mg/L)

Average Phytoplankton (ugP/L)

X  Tributary ® WWTP Dam Summer Baseline

Carp_to_Mont = = = Carp_and_NAur =---- Mar-Jul WQS Aug-Feb WQS

Note: model results for dissolved oxygen are subject to re
uncertainty in the current model calibration; see Section 3.2. FRIP.

16

14

12

10

® Fox Metfo

0 XmX-ex X XX 00 06X X XXX X X
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Fox River Mainstem River Mile

¥  Tributary [ ] WWTP Dam Summer Baseline Carp_to_Mont = = = Carp_and_NAur
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X Tributary ® WWTP Dam

Total Phosphorus:

Baseline C_to_M_USB(0.05)_ WWTP(0.1) = = ==
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ey Findings:
« Summer low flow conditions are critical
* Non-point sources play little role during summer

low flow, but are important at other times of the
year

+ Reducing phosphorus from WWTPs and upstream
sources will significantly reduce the amount of
phosphorus in the system

* Modeling results for dam removal show some
unexpected results



IP Implementa —

« WWTP effluent TP limits = 1.0 mg/L
* ~460,000 Ibs/y reduction
* ~35% reduction

=

+ Potential removal of Carpentersville and North
Aurora Dams

+* TMDLs established for upstream TP
* Model improvements



o

For Model Improvement Implementation Tracking

Investigate area downstream

of Algonquin dam * Continued monthly

Investigate reaeration monitoring
coefficients * Reporting of P load
Coordinate with IDNR and -

r lon " water
IEPA on 2017 intensive basin eductions t?y. a.st.e ate
sampling plants, municipalities and
Before and after farmers
measurements on dam * Non-point source planning
removals

and tracking tools
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Summary - Excel

v

* Two versions: MS4s and tributary

Editor

Excel

BN LREUKNESEBRER28EEEER

-
w

BENRERREERRESE

M4 District

Algonguin township
Algonquin village
Aurora ciﬁr

Aurora township
Barrington Hills village
Barrington village
Bartlett village
Batavia city

Batavia township
Blackberry township
Bristol township
Carpentersville village
Cary village

Crystal Lake city

Cuba township

Deer Park village
Derr township
Dundee township
East Dundee village
Ela township

Elburn village

Elgin city

Fox River Grove village
Fremont tawnship
Geneva city

Gilberts village
Grafton township
Hanaver Park village
Hawthorn Woods village

Scenarlo

(Ibs Pfyr)
2,105
3,541
11,697
139
7,478
1380
2528

2,749
112

427

.....................EO......

FOX RIVER TOTAL PHOSPHORUS LOAD REDUCTION TOOL - Summary

Load
Reduction

Baseline
{Ib3 Pfyr)
2108
3,541
11,693
1,39
7.47¢
1,38(
2,528
2.82(
1,75¢
1,304
1,24¢
1,834
1,57
4,83,

0.69% 1,543

B2
8541
10.38::;
sads
140
27460
=
1148
31
azi

FOX RIVER TOTAL PHOSPHORUS LOAD REDUCTION TOOL - M54 District Editor

Fres— - Change Land Use | Save Workbook
| __BWPBukEdt | CloseWorkbook |
BMP Removal TP Load Baseline Load
limel Efficiency  Ren d (Ibs Pfyr) Acres
Total  0.0% 0.0% 7,478.1 17,702.3
| Landuse
‘ Crop (CROP) 0% 0.0% 4513 4468
Conservation tillage
Field borders
Grassed waterways
Nutrient management
‘ Other
i
‘ Urban - High Density (UHD) 43 43
Urban - Low/Medium Density (ULM) 1,089.8 1,910.7
‘ Urban - Open Space (U0DS) 1,602.2 4,755.1
Forest (FOR) 29289 8,033.6
Rural Grassland (RGR) 1,284.0 2,068.0
‘ Surface Water (SWA) 113.2 466.3
Wetlands (SWM)} 44 18.0
_ - - - - - - = = 1
ScsnarioD s Store Scenario

jBaselie
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M54 Non-Point Source Control Measure Tracking Tool

Fox River Watershed, lllinois

Area- c
Total Area % Urban %Low- % Urban it Totslload,  OTRer

R |
FYRIE Mane Project Cast Project Type Captured  High  Medium  Open WEL'LT*" Lontifh) OO voved. o ound P

n n n [Il:re;}n Densi Densi‘ Spacﬂ
Project 2015-01 | $100,000 | : | 100 | 10% | 25% | 30% _' ; vz&mn' 68%  19.50 ,'_ﬁ'ﬂ_a'
| | O EN/A HN/A H#N/A #N/A H#N/A
| ! ' Toena Toava "o Toawa T e
. | | L HN/A HN/A HIN/A HN/A ¥N/A
I ] | | Toeva Toawa Toeva Toawa e
C RN/AL HNGA O HN/A ENA ENA
- | TOBNA T ANA T aNA T aNA T VA
| ] | | Tomva Tomva Tova T oava T oava
= | | DNA T ANA O ENA T BNA T ENA
| | : ana oA Toana T eNga :W»‘-
| | SRR
! i I & A = . -‘-_. _. e :- .
_ | ; L N/A T OWN/A T HN/A T N/A T HN/A
| i Toewa Toma Tomia T oeva T oA
| | | COENA T OHNA T MN/A T ENJA N/
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Questions?

www.foxriverstudygroup.org
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