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MSDGC Watershed Assessment
Plan Development

= MSDGC requested MBI to develop a comprehensive
"DRSCWG" style monitoring and assessment plan

= Covers 11 subwatersheds and 3 major mainstem
rivers in the MSDGC service area

= Data collection is the first step followed by
subwatershed assessments

= Assess current status, proximate stressors, and
use attainability issues

= Once larger database is compiled will begin
development of an IPS type of analysis

= IPS will allow MSDGC to focus on highest return
projects

= Provides tools to communicate to public



Midwest Biodiversity Institute

covctorsotassomennansocess [ oassessment

' Plan Steps

Watershed Monitoring and o
Bioassessment Plan for the - FO"OW Prmcnples Of

MSD Greater Cincinnati Service Adequqte M&A

e = Spatial design fits scale of
Midwest Bio.diver.sity Institute managemen‘l' issues
et T A e e & o Tndicators & parameters fit
Glmowsion fjes | OPPropriate roles
Chris O. Yoder,'PrincipaIInvestigator - Comp|le eXiSTiﬂg si1‘es
mbi@mwbinst.con * Delineate geometric sites
- = Fill gaps to cover important
A A e 77| stressors
ST st o7 4 year rotation
W) e e 2% 0k Detailed study planning
e Y ST | prior to each field season
v elsed RS 0w L3 data collection allows
ST results to be used to affect
e L | WQS uses & TMDLs




Ohio Credible Data Law: Il

§ 6111.52. Activities requiring level three credible data.

The director of environmental protection shall use only level three credible data to conduct any of the
following activities:

(A) Developing, reviewing, and revising use designations in water quality standards:

(B) Developing a statewide water quality inventory or other water assessment report:

(C) Identifying, listing, and delisting waters of the state for the purpose of section 303(d) of the Federal
Water Pollution Control Act:

(D) Determining whether a water of the state is supporting its designated use or other classification:

(E) Establishing a total maximum daily load for a water of the state.



BioassessHient Plan Objectives:

Bioassessment as used. Hereir
| corisists: of biological, chemical, and E
. pliysical. daija) colleciion) and.a process::

for stressor identificalion. -
%ﬁ”"_ WA | @l S UITIVIIGII WD ﬁ
g‘ . = Develop prioritization mechanismsibased on =

watershed level monitoring & bioassessment
- IPS specific to MSDGC service area —




CORE INDICATORS

® Fish Assemblage ® Macroinvertebrates ® Periphyton
=== (Use Assemblage Level Data From At Least Two)

Physical Habitat Indicators
® Channel morphology ® Flow
® Substrate Quality ® Riparian

Chemical Quality Indicators
® pH ® Temperature
® Conductivity ® Dissolved Q,

For Specific Designated Uses Adc

the Following:

AQUATIC LIFE

Base List
v .
lonic strength

® Nutrients, sediment
Supplemental List

Metals (water/sediment)
* Organics (water/sediment)

RECREATIONAL
Base List

L — .
Fecal bacteria

[ } .
lonic strength
Supplemental List

¥ Other pathogens

° Organics (water/sed.)

Base List

HUMAN/WILDLIFE CONSUMPTION

Metals (in tissues)
[ . . .
Organics (in tissues)

WATER SUPPLY
Base List

L —— .
Fecal bacteria

® lonic strength

® Nutrients, sediment
Supplemental List

Metals (water/sediment)
Organics (water/sed.)
Other pathogens




OhicEPA
Division of Surface Water

Primary Headwater Stream Initiative

Extends bioassessment into to

otherwise unmonitored streams.

Robert D. DaV|c
Steve Tuckerman
Paul Anderson
Mike Bolton




Watershed Coverage of TMDLs W.B. DuPage River

> For WB only 39% of
watershed covered by IEPA
TMDLs. 100% under Bio-
assessment plan

> Representative of other
lllinois watersheds

> 33 waters, not covered by
existing or in-development
TMDLSs (green), were
identified as impaired

> Produced stressors not seen
iIn TMDLSs

> Allows for more confidence in
associating stressors and
sources

> An important step towards
developing Tiered Aguatic
Uses
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MSDGC Monitoring & Bioassessment Plan Sites & Crew Day Estimate
May 17, 2011

Fish Sites/Crew Days Macroinvertebrates
Subwatershed Bio Sites Chem Sites Boat/Raft EF Wading Backpack HD QL PHW

Mill Cr. W. Branch 24 20 0 0 9 6 15 3 7 4 13
Mill Cr. E. Branch 37 34 0 0 15 10 24 8 9 11 19
Mill Cr. S. Branch 28 24 7 3.5 3 2 18 6 10 7 11
Year 1 Subtotal 89 78 7 3.5 27 18 57 17 26 22 43
LMR Duck Cr. & Indian Hill 30 22 9 5 0 0 22 5 16 5 12

12

LMR Sycamege&

= - Initial_basis_ for.defermining

project-cost:

LMR 12 Mile Multiple 24 20 0 0 10 5 18 3.5 3 5 20
GMR Taylor Cr. 32 30 4 1 13 4.5 17 4 6 1 17
Ohio River 25 20 25 16 0 0 0 0 0 0 0
Year 4 Subtotal 81 70 29 17 23 9.5 35 7.5 9 6 37
Subtotal All Years 324 277 90 54.5 75 41.5 184 46 110 55 151
10% Contingency 32.4 27.7 9 5.45 7.5 4.15 18.4 4.6 11 5.5 15.1
Grand Totals 356.4 304.7 99 59.95 825 45.65 202.4 50.6 121 60.5 166.1
Fish Crew Days 156.2

Fish Crew Weeks 31.24
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Biological and Habitat
Assessment Project Study
Plan for the MSD Greater
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Blocrlterla
P.O. Box 21561
Columbus, OH 43221-0561
Chris O. Yoder, Principal Investigator
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A Samping Locations
@ CSOLocations

Study Area Inset

Mill Creek Survey
Design

Mill Creek Watershed Study Area
MBI 2011 Sampling Locations

1:115,000

EWRER A

Pollution survey design — uses
geometric allocation of
sampling sites

Additional sites positioned in
proximity to suspected
sources of stress &
contamination

Each site assigned a consistent
site code (e.g., MC 71)

92 total sites

Each sampled for biological &
water quality parameters
Employed 3 crews over the
June-October index period
Followed Ohio EPA methods to
ensure data consistency and
use of results per OCDL






Three Principal Objectives of
Systematic Bioassessment

 Determine if use designations are
appropriate and attainable

- Determine condition and status of the
resource (including causal associations)

- Are changes taking place over time and
what do they mean?



Table 1. Assessment of existing aquatic life use (ALU) designations in the 2011 Mill Creek study area.
The respective biological assemblage and habitat assessment results are summarized along with the
existing ALU. The recommended ALU is also listed and represents a change if different from the existing
ALU.
No.
of Size Habitat Fish Macroinv. Existing Recommended
Stream Sites | (mi’) | Evaluation | Evaluation | Evaluation ALU ALU
WAU 01-01 East Fork Mill Creek-Mill Creek
Mill Creek (23- 3 32.4 | Fair-Good | Poor-Fair | Fair-Good WWH WWH
001)
East Fork Mill 7 9.4 | Fair-Good Poor- Fair-Good WWH WWH
Creek (23-006) Good
Beaver Creek 3 4.4 | Fair-Good | Poor-Fair Poor- WWH WWH

Sfep RREVaIUaS e CUTTeniailSes
dresapPropridiessralainunie

Creek (23-004) o | 364 | P | poorfair | Marg WWH WWH

Good

Trib to W. Fk.
Mill Cr. at RM
14.26 (23-029;
MC66)

Trib (1.75) to
Trib to West
Fork RM 9.82
(23-031; MC61)

1 1.5 Poor Poor Very Poor None WWH

1 0.9 Poor Poor - None Class || PHW h




Table 2. Aquatic life use attainment status at Mill Creek basin stations sampled in summer 2011. Index of Biotic
Integrity (IBl), Modified Index of Well-Being (MIwb), and Invertebrate Community Index (ICl) scores are based on
performance of the biotic community. The Qualitative Habitat Evaluation Index (QHEI) measures physical habitat
quality and the streams ability to support a biotic community. Potential Causes and Sources of impairment are
listed at sites that did not fully attain their use. All sites are located within the Interior Plateau ecoregion. Sampling

locations grouped by the HUC 12 subwatershed level WAU (watershed assessment un‘

Site DA QHEI/ Attainment
ID (mi?) RM IBI | Miwb ICI HHEI Status Causes Sources
WAU 01-01
23-001 Mill Creek (WWH Aquatic Life Use — Existing)

w % * . Sedimentation; Low Altered Hydrology;
MC12 | 26.5 | 19.1 28 3.8 26 49.25 NON ﬁow Hydromodification
MC10.| 27.0. | 18.7" | 32* | 5.2% 67.00 T— Altered Hydrology;

P dification;
MCO8 | 32. 4fr-“j'f*' 145 1) 04 l&q ~ -3 ;-m& j mjlc - J}'I'”des}“ gﬁ - | '&f?ﬁﬁo}fm -
e p.’.-’? OOE‘East Fot Cré@n?{?ﬁ gt ka ““Exrs i =)

Mc26 | 2.7 | 77" ] 205 4 NA? Jg gy B NON Y [

) £ P r Hydrology;
mczl | [2 2 CRZCRT | Jf | f.fJ L) N_ﬂ fjﬁ v} :) Te L ifidation:
MC18 | 9.1 | 1.2° | 28* 54.00 PARTIAL | Chiorides Ufba" runoff
MC15 9.1 1.0° 4?2 NA 32 56.00 FULL «

MC14 9.1 0.8" 34* NA 42 57.25 PARTIAL WWTP:
MC14 | 9.1 | 07 [24* | NA - 63.25 NON E’;ig”/"éﬁgr'fdh;‘_e“t? Altered Hydrology;
MC17 | 9.5 | 04" |26*| NA | 44 56.00 PARTIAL | sedimentation Hydromodification;
MC16 9.5 0.1" 32% NA MG™ 60.75 PARTIAL
23-023 Beaver Creek (WWH Aquatic Life Use — Existing)
y % Sedimentation; Altered Hydrology;

McC41 0.8 3.2 18 NA P 53'0/71 NON Chlorides; Low Flow Urban runoff
MC23 4.4 1.0° 36™ NA G 54.50 FULL
MC22 16 0.8" )8* NA MG™ 64.50 PARTIAL Sedimentation; Altered Hydrology;

’ ) ) Chlorides Urban runoff




INDEX OF BIOTIC INTEGRITY (IBI)

Mill Creek Mainstem Fish Assemblage 1992 vs. 2011

60 \
—e—1992b IBI
‘- 2011b B

50 - ;

“UMC CSO

WWTP #17

" Industries

" Lick Run

RIVER MILE



INVERTEBRATE COMMUNITY INDEX (ICI)

Mill Creek Macroinvertebrate Assemblage 2011
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%DELT Anomalies
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Table 10. Urban parameter sampling results in the*(}reek waters*summer 2011. Values above*licable refererence targets are highlighted in yellow.

Conductivity Chloride Sulfate TDS TSS T-Cu T-Pb T-Zn
Site River Eco- AgLife
1D Mile  region Use Yegr Median Target  Median Target Median Target MedianTarget Median TargetMedian Target MedianTarget Median Target
Mcsz 020 2 WWH 498 600 47 35.0 24 1187 220 468.0 6 25.0 6.0 50 3 3.0 3 15.0
[23-041] - Unnamed Trib fo Congress Run at RM 0.37
Mce2 030 2 WWH 1245 600 196 350 86 118.7 468.0 18 25.0 3.0 50 3 30 3 15.0
[23-042] - Unnamed Trib to Mill Creex at RM 10.8
Mmces 1.00 2 WWH 979 600 135 35.0 65 1187 540 4668.0 8 25.0 3.0 50 3 3.0 315.0
Mmceg 040 2 WWH 939 600 145 35.0 62 1187 500 468.0 10 25.0 3.0 50 3 30 315.0
[23-044] - Unnamed Trib to Miii Creek at RM 11.51
MCcs3 030 .2 WWH 472 600 49 350 26 1187 240 468.0 41 250 57 50 4 3.0 17 15.0
~ i :’j ne r‘f mnlr Ajm t"renkJ ) L RO v
~ -— -—
001] - Mi SS ! I (o) rely
[23-001] - Mill Creek J- J J J r f J [ | ¢
MCT4 425 2 31. D 6412 6.7 50 343.0 20 15.0
Mc73 3.50 115 .0 v 107 12004 < 460 522 14 412 64 5 \ 3 3.0 16 15.0
~ ! = '— r
Mcrz2 3.10 _!!} ) Iﬁ ‘) 1-( ‘gs r,ﬁhza_w‘]:)ﬁs:(’! \)41 L(J ($ / 9 15.0

Mcos 2.50

o vt WBldgRgZeladaliegfZpdd e mJ .

MWH-C 907 610 101 31.0 78 1200 4655225 12 41.2 3.0 50 10 15.0

MC70 0.30 ) MH-C 5 760 610 88,1200 4795225 20412 0 50 3 30 10 15.0
MCes 005 2 _JJJ (-JIJJ F )rJJ Jzﬂ \_J\_.JJ’JTV Jszrfrlf)) IJJJ ’%‘30 12 15.0
[23-002] - West Fork Cré
MC96 350 2 PHW3 717 600 65 35.0 97 1187  590468.0 8 25.0 3 3.0 3150
MC88 300 2 WWH 801 600 78 35.0 72 1187  480468.0 25 25.0 30 50 3 3.0 3 15.0
MC85 270 2 WWH 773 600 79 35.0 84 1187 4454660 21 25.0 30 50 3 3.0 3150
MC81 250 2 WWH 816 600 75 35.0 108 1187  460468.0 12 25.0 30 50 3 30 4150
[23-013] - Trib to West Fork Creek ar RM 2.41
MCS0 010 2 PHW2 1132 600 129 35.0 164 1187  610468.0 4250 30 50 3 30 3150
[23-027] - Trib to West Fork Creek ar RM 2.54
MCS3 030 2 PHW3 724 600 58 35.0 78 118.7 468.0 43 25.0 30 50 3 3.0 3150

[23-028] - Trib to West Fork Creet at RM 1.24
Mcs7 030 2 PHwW2 715 600 77 350 93 118.7 350 468.0 246 25.0 3.0 50 3 30 3150




Mill Creek Mainstem
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Table 12. Sediment organic compounds above MacDonald (2000) Threshold Effect Concentrations (TEC) or Probable Effect Concentrations (PEC).

(690.00); Pyrene (1190.00)
01-04 - (Congress Run-Mill Creek)

Site RWer  Collection Organics Above Parameters Above Parameters Above
D Mile Date Tested DL MacDonald TEC and Below PEC MacDonald PEC
MC20 270 10/26/201 20 1 Fluoranthene (350.00) .
MC13 0.20 10/26/201 20 6 Benz(a)anthracene (535.00); Benzo(a)pyrene (713.00); Chrysene !Fluomnthene {1560.00); Phenanthrene (614.00)
1
I

[23-001] - Mill Creek

MCO01 11.30 10/25/201 20 6 Benz(a)anthracene (520.00); Benzo(ajpyrene (691.00); Chrysene | Phenanthrene (591.00)
(675.00); Fluoranthene (1470.00); Pyrene (1250.00) :
MCs80 10.00 10/17/201 20 6 Benz(a)anthracene (665.00); Chrysene (842.00) ! Benzo(a)pyrene (781.00); Fluoranthene {2000.00); Phenanthrene
| (833.00); Pyrene (1610.00)
MC77 1860.00);

wo s L eje),gmery yple) e gleighacEf S0 € o)) js)y)
il CIENISIrY =Ssedimen i dayaNs
PERNapSIioRENniormalive:

REF - (References Sites)

[10-100] - Eagle Creek

RFO1 1160  10/24201 20 0 !
[10-400] - Whiteoak Creek '

RFO3 1280  10/24201 20 0 |

RF02 660 10/24/201 20 0 :
[10-420] - East Fork Whiteoak Greek

RFO4 330  10/24/201 20 0 !

[10-430] - North Fork Whiteoak Creek
RFO5  7.00 10/24/201 20 0 i



Mill Creek Associated Causes (Aquatic Life)

Cause Mill Creek/E. Fk. Mainstem W. Fork/Tributaries

Sedimentation 17 40

NG|y 1z 0SS Zeyzel Tinodlezais -
MO elleseloszel Hlalo ng::_i erquPm«’nr_)

Habitat Alteration mJ_D ,. ,
[Zeiel 1o DL pmJJrJr!
Low D.O. 4

Ammonia 4 1
PAH Compounds 3 5
Low flow 2 3
Organic Enrichment 1 1

N = 78 sites; excludes 16 PHWH sites



¢ %~ ' Mill Creek Results

Q MC14

= Majority of sites failed to
attain aquatic life &
recreational uses
= A segment of Mill Crcleek
ISpon atwalensied
imr rovement from prior years
i< :'3.,} Jo S\ s (1992-

BYRSIGKenvIEe
@ . fovwd Fu" 3 primary eadwa‘ter sites
& o Zi:'a' attained class Il indicating a
R ncrees high quality headwater stream
A mmo=t = \We viewed results beyond
Study Area Inset “pass/fail” status — what is the
trajectory of key indicators?
= Especially critical to know in

watersheds with legacy

P ® <

R’I,,. h;rfp://www.msagc.org/ initiatives/water_quality/aboutwebmap. himl
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hee. dh Little Miami R.

WDl i€ == | Biological & WQ
& Assessment 2012

" Followed overall
bioassessment plan
= Fish, Macro-invertebrates,
& Habitat
= Water quality — water &
sediment chemistry
ot e S el = Bacteria (E. coli)
R e . = Mid-June to late October
: ‘mm(cmu—t MIamlSP ‘. | o TwﬂeCreék(k?(f).B);Glosser-ffd index period
il S = Assess aquatic life &
recreational status
= Recommend any use
changes
= Delineate associated
causes & sources of

MSD Agreement 15x11039 : :
Project Number 10180900 Im pa Irme nts

Biological and Water Quality Study of Little
Miami River and Trlbutarues 2012
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Table 10. Phosphorus removal treatment and facility status at significant WWTP discharges to the Little Miami River mainstem.

Phos. Phos. Ave. Desi Recent Recent
WWTP Facilities i Removal Removal VE- e Expansion Expansion

Status Date Flow (mgd) (last 10 yrs.) Date
Upper LMR
¥enia - Ford Rd 77.03 Biological 1999 3.6— No 19939
Beaver Creek [Green Cc: ) 72.74 s* 2013 8.5 Yes 2006
Eastern Regional {M__nger LOO - j}& (‘J J J J-‘Chm VJJ :?DD‘ IJ “c _l _r 1993
Sugar Creek (Green Cu)y) J 64.\43 J 5 Siological Joos Y 2009
Xenia - Glady Run -r/J-)J LC -‘l 4[2:)" —J gbﬁ]gzal II -J(JI&LS J-‘ -)f I_J L/ I No 19393

. . 335 - - ' o
Waynesville (minor) 3> P S R i 1 = 10 )8 0.71 No 2002
" AN ENuNcCeR
ower
Lebanon 32.10 No -- 6.0 Yes 2003
Mason #2 (new in 2006) 31.95 Biological 2006 13.0 2006
J,_. i o 1 l - - W ; .
- CRUISEIIROINersSourc i INGNNRCONcE
O'Bannon Cresk I rmont Co.) 24.01 [s] Ross. 2001
PulkRun[Hamllrﬁl/ J‘J“‘i rf“"f JIBJ.{J ..)J ] QJ 055 EJLﬁJI)J.(L)Cf 2001
Sycamaore e bj{l-'amll 3 . T8 37 = 2010
Slelgletl gt S _j deSy J;
Wards Currier [rmnc:r jjerrrw:rn D. ~ J:Jfl“ll IEJ‘r = Chem J:J - znnsrfl “‘l r {l I 2009
J

East Fark b Vel IR CRCUSES
Middle East Fork (Clermont Co.) 11.5(12.6) No Poss. 2015 7.2 No ?
Lower East Fork (Clermont Co.) 11.5 (4.3) No Poss. 2015 9.0 Yes 2006
Milford 11.5 (1.61) Mo - 1.2 - Yes 2007

*

Specific P removal processes were not determined. **The Wards Corner Regional WWTP was designad to meet final effluent limits for total P of 1.0 mg/l (30 day average) and
1.5 mg/1 {7 day average) via biological treatment at 2.0 MGD. This plant is currently <5 % of dasign capacity and is not able to meet effluent limits for total P thru biclogical
removal processes. Clermont Co. is currently using chemical addition and supplemental sludge handling to meet effluent limits for total P {Source: NPDES Permit Fact Shaet).



Linking Biological Responses to Stressors

herchaliengeswilisbesinsdetermining
THow exisiing ¢ JIJJ plannedrabatement;
dCHIONS| can! ennance) ther qualitysof
MSDGC service ared sireams = the
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Development of an Integrated
Priority System for MSDGC
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Ohio Species Specific Patterns
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