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Why IPS? What Does it

Additionally Provide For? Physical Habitat QHEI and metrics,

HydroQHEI, watershed scale
A direct focus on WQS use habitat
attainment end points, e.g.,

. . . i .DO, D
. ux,
Includes a wider array of both — _
Organic Enrichment DO, BOD, total ammonia,
(~300+ variables) than typical TR
~ variapies an ICa
t lit del ypP Dissolved Materials Chloride, sulfate,
:’a .er ql|‘|a ldV mIO € Z conductivity, TDS
egionally developed stressor Suspended Materials TSS, VSS, Turbidity
thresholds.
Considers needs for both impaired Water Column Toxicants Metals, organics
and attaining sites, reaches, and

subwatersheds (HUC12 scale). PAHs, metals, PCBs
Power Bl Dashboard allows users

to explore and use the IPS data, Catchment Landuse Impervious surface,
assessments, and outputs. Developed land uses, road
Provides sufficient information to SIS
plan ahead and avoid actions that

can lead to long term declines.

pollutants and non-pollutants

Buffer Landuse Impervious surface,
Developed land uses, road
density




Geographic Nesting of Data
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Geographic Nesting of Data

— Site
Divides of < Stream

A7 2
Watersheds ,\\ / Reaches
’ S
l 4
; \\
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SpatiallApproach for, NE IL IPS'— scaled
to) Streams & Rivers <350/mi.?

This includes the Upper Des Plaines
mainstem upstream from the Lake-
Cook Co. Boundary



Upper Des Plaines
Watershed Bioassessment

Pollution survey design — geometric
allocation of sampling sites with
additional sites positioned in proximity
to suspected sources of stress &
contamination.

Each site assigned a consistent site
code (e.g., 13-6).

70 sites sampled in mainstem &
tributary subwatersheds in 2016.

Each sampled for biological, habitat, &
water quality parameters.

Employed 3 crews over a July-October
seasonal index period.

Followed IEPA methods to ensure data
consistency & relevance of results.

Three year rotation initiated in 2017.
Des Plaines mainstem in 2018.



Upper Des Plaines
Watershed Bioassessment

North Mill Cree} [\, = Pollution survey design — geometric
271 G allocation of sampling sites with

a-Des Plaines River

additional sites positioned in proximity

nderstanding;randidealingawith
water pollution/hasiastrong spatial:context
alohglongitudinaligradientsswithin®which
thelseveritylandiextentjofimpairmentsicany
be guantified.

seasonal index period.

5 Y * Followed IEPA methods to ensure data
= McDonald Creek-Des Plaine:  consistency & relevance of results.

6-1 * Three year rotation initiated in 2017.
= Des Plaines mainstem in 2018.
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h _ VY - A T B @S
- b o, P Midwest Des Plaines River - Biodiversity Watershed Warkgrou
ﬁ I Biodiversity Watershed Warkgroup Institute B

Institute

Biological and Water Quality Biological and Water Quality Assessment of
the Upper Des Plaines Rive Upper Des Plaines River Subwatersheds:
Year 1 Rotation 2017

The datajcollected in each year: of |
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database for supporting the development
of protection & restoration options via the
IPS:
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Merging Routine Watershed
The IPS Monitoring & Assessment
utilizes watershed with IPS Tool and Model
data at a regional Development
scale and produces

refined thresholds & Rotating
other IPS factors, Watershed
thus strengthening M&A
the overall
assessment and WQ
management

e N\ Implement

process. Stressor Management
Identification Actions:
Process: TMDL
Biocriteria NPDES
Impairment Planning
with Stressor Stormwater
Threshold Habitat
N Analyses ) \_ Other  /
Likely Causes &
Sources of
Impairment

Identified




Evaluating Chemical Results: WQC & Threshold Effects

Water Quality Criteria Effect Thresholds Non-effect Benchmarks

Parameter

. : : NOAA Regional IL Non-
IL Chronic IL Acute Ohio EPA  SW Ohio SORT Other Reference Standard

Demand Group

2.48 mg/L
[HW
Streams]
2.96 mg/L 2.00 mg/L
BOD; NA NA - [wD - - [HW Streams] a
Streams]
2.60 mg/L

[BT Rivers]

. 5.5./6.0 3.5/5.0
DissOlved OYGEN o/’ 7y molL

rolling avg.] [minimum]

7.2mg/L[HW  5.32 mg/L ) 6.6 mg/L [HW
Streams] [All Streams] Streams]

65.7 mg/L
[HW
Streams]
Suspended Solids NA NA 16.0 mg/L 70.8 mg/L _ _ 28.0 mg/L »
(TSS) [HW Streams] [wD [HW Streams]
Streams]
74.3 mg/L

[BT Rivers]
Nutrients Group

Ammonia-N (NHy-  1.24mg/L  8.40 mg/L O.O[Sng/ L 0'3[1va\/9/ L ~ 0.15mg/llL  0.025mgiL
N) [pH 8.0/25°C]  [pH 8.0/25°C] Streams] Streams] [DRSCW IPS]  [HW Streams]
0.51 mg/L
[HW
Streams]
NA NA 050 Mok 058 mgiL ~ 1.00 mg/L
[ [wD [DRSCW IPS11]
Streams]
Streams]
1.05 mg/L

[BT Rivers]

Total Kjeldahl

Nitrogen (TKN) 0.70 mg/L --



Evaluating Chemical Results: WQC & Threshold Effects

Water Quality Criteria Effect Thresholds Non-effect Benchmarks
Parameter
: . . NOAA Regional IL Non-
IL Chronic IL Acute Ohio EPA  SW Ohio SQRT Other Reference Standard
Demand Group
2.48 mg/L
[HW
Streams]
2.96 mg/L _ _ 2.00 mg/L
BOD; NA NA [wD [HW Streams]

These have been updated via the
derivation of tiered effect thresholds

for the NE lllinois IPS.

[BT Rivers]
Nutrients Group

0.05 mg/L 0.31 mg/L

Ammonia-N (NHg-  1.24 mg/L 8.40 mg/L 0.15 mg/L 0.025 mg/L

o o [HW [HW
N) [pH 8.0/25°C]  [pH 8.0/25°C] Streams] Streams] [DRSCW IPS]  [HW Streams]
0.51 mg/L
[HW
Streams]
] 0.50 mg/L
Total Kjeldahl 0.58 mg/L _ 1.00 mg/L
Nitrogen (TKN) e NA [HW [WD [DRSCW IPS11] 0.70 mg/L
Streams]
Streams]
1.05 mg/L

[BT Rivers]



a) Sen5|t|ve"§,\ er/lc C pefcent of species or taxa
depending or dlrectlon of stressor (e.g., high QHEI
good,yhlgh ammonia bad)

i‘*"q,ﬂ

2. Calculate numberéea;s;resspr Sen5|t|ve
5Pecl@§/taxa at’eachisite.in

3. P l Ot e a ch stre SS

A Sae.?
N

.....

of fit" —i.e., strong vs weak



)56, "t,‘é_ﬁtlfy'?’
. 2 SEnST el eaé_%__ ‘stressor
- Senslm ,_e-.r??“, owe 0 ‘ ercent of species or taxa

Regionally deri v:—)sJ stressor thresholds
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of fit” — i.e., strong vs weak =



Typical Response of Biota to Stressors
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Typical Response of Biota to Stressors

1 Unmeasured factor limiting at some sites

-
”
®
-©
e®
-“@
%
o®
o_9
0.0
9 °
. O
‘9’ ® ®
. O
/. . .
Y
Q- o ©
- ©

Modified from Cade and Noon



Typical Response of Biota to Stressors

2 Unmeasured factors limiting at some sites
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Typical Response of Biota to Stressors

Unmeasured factor limiting at many sites
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Typical Response of Biota to Stressors

Modified from Cade and Noon

Physical Habitat Limiting #'s
@ - Habitat Sensitive Species
O - Nutrients g
('>!<5 O - Chloride @ "
© ® - Complex Toxics ..’
= ® - Ammonia -‘@ 0°
() : ® @ %
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Weighted Mean
Total Phosphorus (mg/L)

Field-Derived Species Sensitivity
Distribution Step 1: Derive WSVs

Fish - Wadeable Streams

o
IR

I I I | I I
RIVER CARPSUCKER

TADPOLE MADTOM
ORANGESPOTTED SUNFISH
BIGMOUTH SHINER
YELLOW BULLHEAD
COMMON CARP X GOLDFISH

SLENDERHEAD DARTER
REDFIN SHINER
RAINBOW DARTER
SOUTH. REDBELLY DACE
BLACK REDHORSE

FANTAIL DARTER
| i I I I

.01

50

7080 90 95 99

Percent

99.9 99.99



Chloride Sensitive

Fish Species

Step 2 Derive Stress:Response
Thresholds: Chlorides

NE Illinois Data - Wadeable Siites
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Step 2 Derive Stress:Response Thresholds:
Chlorides

Wadeable and Headwater Streams
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Narrative Condition Category Thresholds (mg/L)

Very Mean/
Parameter Poor Poor Fair Good Excellent Median IQR

123.3/ 49.0-
156.5 171.0

>295 >169 >120 >40




NEILIPS Biological Effectilihresholds::

Selected lonic Strength Parameters

(49-171)
| Good | 100y

Chloride ,
Fish
(mg/L)
622
608-670
Total Dissolved Solids ( NZ25 )
(TDS) Fish -
(mg/L)
54.1
(15.5-81.8)
Sulfate --
Macros
(mg/L) Fair/Poor

LExcellent and Good meet the General Use



Reference
Limiting Narrative Benchmark Sites
Parameter Assemblage Range (mg/L) Median (IQR)

(49-171)
Fish
(mg/L) Fair/Poor 185.5
Total Dissolved Solids -- ‘N 25’
(TDS) Fish -
(mg/L) Fair/Poor 652.1
(15.5-81.8)

Macros
(mg/L) Fair/Poor




NENLIPS Biological Effectilihresholds:

Nutrient & Effect Parameters

Coswd | 0w | o
N=35

Fish

(mg/L) Fair/Poor 1.010

(o 29-1.09)

Total Phosphorus

Nitrate )
Fish

(mg/L) Fair/Poor

Oxygen Fish

(mg/L) Fair/Poor 14.26




Limiting Benchmark Reference Sites
Parameter Assemblage Narrative Range (mg/L) Median (IQR)

(0.062-0.115)

(mg/L) Fair/Poor 1.010

(0.29-1.09)

Total Phosphorus

Nitrate )
Fish

(mg/L) Fair/Poor 7.36

Oxygen Fish

(mg/L) Fair/Poor 14.26




NEALIPS Biological Effectilihresholds:

Organic Enrichment Parameters

2.0 mg/L

Macros

(mg/L) Fair/Poor 3.46

0.10 mg/L
(0.10-0.10)
Total Ammonia 39
Macros
(mg/L) Fair/Poor
0.78 mg/L

Total Kjeldahl

i _- s
N=38
Nitrogen (TKN) Macros

mg/L Fair/Poor




Limiting Benchmark Reference Sites
Parameter Assemblage  Narrative Range (mg/L) Median (IQR)

L U
_- 2o
> Macros

(mg/L) Fair/Poor

0.10 mg/L
_- e
Macros 39

(me/L) Fair/Poor

0.78 mg/L
_- s
Nitrogen (TKN) Macros =

mg/L Fair/Poor

Total Ammonia




Standardization of Stressor and
Condition Measures

Susceptibility

I
. I
Restorability : & Threat
Very Poor Poor Fair General Excellent
Conditions Conditions Conditions : Use Conditions
I T
10.0 8.0 6.0 4.0 2.0 0.1
Never |
Acceptable :
CWA

Fishable Goal
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Aquatic Life Use Status: 2018

Drainage
Area Attainment
Site ID River Miles (sq. mi) fiBI Miwb miBI QHEI Status
Upper Des Plaines River 2018
13-6  109.30/109.30 1237  335* 88 33.0* 585  Non- Fair
13-5  106.60/106.60 1373  295% 7.7 20.7*  50.0 | Non - Poor
13-4  102.90/102.90 1456  26.5* 8.7 29.9*  59.0  Non-Fair
13-18 99.72/ -+ 2132 225%* 84 470  [Non - Fair]
13-19 99.30/99.30 2129  30.0* 89 35.9* 780 Non - Fair
13-3 98.70/98.70 2203  335% 94 53.7 | 74.0 Partial
13-2 96.82/96.82 2254  350*% 87 283 | 845 | Partial
13-1 94.20/94.20 2320 425 9.4 60.7 785
13-16 90.60/90.60 2538  41.0 8.9 55.2
16-6 87.10/87.10 2614 420 8.7 547
16-7 84.60/84.60 2665 415 8.4 475 [80s
16-5 83.60/83.60 2680  325%* 85 560 | 67.0 Partial
16-8 82.90/82.90 2689  335* 8.1 41.7* | 725 Non - Fair
16-4 80.00/80.00 2732 37.0* 7.7 520 | 700 Partial
16-3 76.70/76.70 3147  380* 86 542 | 73.0 Partial
16-2 75.40/75.40 3240 420 8.0 552 59.8 [RuIET

16-1 71.70/71.70 358.7 40.5* 8.2 35.8* 74.5 Non - Fair



Applying the IPS Model to the Upper
Des Plaines Bioassessment 2018

2018 MBI Causes by Stressor Threshold Narrative Category IPS IPS
River Restorability | Susceptibility IPS Threat
Site ID Mile |AQLU Status Very Poor | Poor* Fair® MBI Sources Score (0-100) | Score (0-100) | Score (0-100)
Des Plaines River Mainstem
13-6 109.3 NON - Fair | Low D.O.,0rg. Enrich. Embedded, Turbidity QHEI Ratio,Siltation,No Sinuosity,Recov. Channel. Altered Flow; Habitat Modification, NPS 41.2
13-5 106.6 \i Diel D.O.,Org. Enrich. QHEI Ratio,No Cover,Substr.,Turbidity Siltaion,Embeddness,Recov. Channel Altered Flow; Habitat Modification, NPS 48.7
134 102.9 NON - Fair Low D.O. Org. Enrich.,Substr.,Chan; Turbidity; Low DO,QHEI,TSS,Sed. Metals; Altered Flow; Habitat Modification, NPS 48.1
13-18 99.72 NON - Fair | !mpounded,Siltation QHEI Ratio,Channel Mod.,Metals Altered Flow; Habitat Modification, NPS 39.8
13-19 99.3 NON - Fair None QHEI Ratio,Metals Siltaion,Embeddness Habitat Modification, NPS 76.1
13-3 98.7 Partial None None Low D.O.,0rg. Enrich.,QHEI Score, Turbidity,Metals Upstream Flow & Habitat Modifications, NPS
13-2 96.82 Partial None Org. Enrich.; PAH None Upstream Flow & Habitat Modifications, NPS
13-1 94.2 FULL FULL Attainment - No Causes Assigned FULL Attainment - No Sources Assigned 56.9
13-16 90.6 FULL FULL Attainment - No Causes Assigned FULL Attainment - No Sources Assigned 65.2
16-6 87.1 FULL FULL Attainment - No Causes Assigned FULL Attainment - No Sources Assigned 56.9
16-7 84.6 FULL FULL Attainment - No Causes Assigned FULL Attainment - No Sources Assigned 62.0
16-5 83.6 Partial None Org. Enrich.,Metals,PAH QHEI,Chloride,PAH Urban NPS, WWTP
16-8 82.9 Partial None Metals TP,QHEI,Chloride Urban NPS, WWTP
16-4 80 Partial None Org. Enrich.,Metals TP,Nitrate,QHEI,Chloride Urban NPS, WWTP 59.1
16-3 76.7 Partial None Metals TP,Nitrate,QHEI Score,Chloride Urban NPS, WWTP
16-2 75.4 FULL FULL Attainment - No Causes Assigned FULL Attainment - No Sources Assigned 38.7
16-1 71.7 NON - Fair None Diel D..0.,0rg. Enrich.,Metals Chloride Urban NPS, WWTP
Unnamed Tributary to Werhane Lake Drain
1610 | 010 | ND |
Unnamed Tributary to Des Plaines River
16-9 I 0.40 I Non-Fair I None Turbidity Low D.O.,QHEI Score Urban NPS 57.2
Werhane Lake Drain
16-10B I 0.80 I Non-Fair None None QHEI Ratio; Siltation,Embedded,Recov. Channel Urban NPS 35.0
Narrative Category
Good FULL High Low Low
Fair Non-Fair Moderate Moderate Moderate
Poor Non-Poor Low High High




Applying the IPS Model to the Upper
sessment 2018

)
C)
Q e IPS IPS
River & . . . Restorability | Susceptibility IPS Threat
Site ID Mile |AQLU MBI Sources Score (0-100) | Score (0-100) | Score (0-100)
instem

13-6 109.3 NON L) L) . ty, hannel. Altered Flow; Habitat Modification, NPS 41.2

13-5 106.6 ov. Channel Altered Flow; Habitat Modification, NPS 48.7

13-4 102.9 NON . Metals; Altered Flow; Habitat Modification, NPS 48.1

13-18 99.72 NON : - Altered Flow; Habitat Modification, NPS 39.8

13-19 99.3 NON ness Habitat Modification, NPS

13-3 98.7 Pa = re, Turbidity,Metals Upstream Flow & Habitat Modifications, NPS

13-2 96.82 Pa Upstream Flow & Habitat Modifications, NPS

13-1 94.2 56.9

13-16 90.6

16-6 87.1 56.9

16-7 84.6

16-5 83.6 Parti H Urban NPS, WWTP

16-8 82.9 Parti - e Urban NPS, WWTP

16-4 80 Parti oride Urban NPS, WWTP 59.1

16-3 76.7 Parti Chloride Urban NPS, WWTP

16-2 75.4 [ ) (@) 38.7

16-1 71.7 NON - Urban NPS, WWTP

1610 | 010 | D

169 | 040 | Non- ore Urban NPS 57.2

. "n
16-10B I 0.80 | Non-| ,Recov. Channel Urban NPS 35.0
Narrative Category
Fair Non-Fair Moderate Moderate Moderate
Low High High

Poor Non-Poor




Major Causes (%) Associated with Aquatic Life
Impairments: Year 2 Subwatersheds 2018

Mumber of Observations

B siltation/Embeddedness
[] chlorides/TDs
] Macro Habitat Realted
O Turbidity/Tss

QOrganic Enrichment/Low D.O.

[ mutrient Enfichment
[ pAH/Metals/Toxicity

Major Causes (Weighted %) Associated with Aquatic Life
Impairments: Year 2 Subwatersheds 2018

Weighted O bsenrvations

B siltation/Embeddedness
(] chlorides/TDS

[ Macro Habitat Realted
O Turbidity/Tss

[ ] Mutrient Enrichment
O paH/Metals/Toxicity

Organic Enrichment/Low D.O.

DErRVvingeliect
thresholds by
narrativercondition
GategorialloWsHoY

theweIshtingior:
iImpairment causes
infalwatershedior
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NE lllinois IPS: Power Bl
Dashboard & User Manual

= All data is housed in a Power Bl
platform or “dashboard”.

= Allows a user to examine assessed
data such as use attainment status
and associated causes & sources of
impairment.

= Biological effect thresholds for
assessing risk of existing and new
impacts of use attainment.

= Scaled to five narrative categories.

= Restorability factors for impaired
sites.

= Susceptibility and Threat factors for
attaining sites.

= Need to schedule hands on training
for the collective watershed groups.
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