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Cause of Impairment Group

Pathogens

Sediment

Nutrients

Organic Enrichment/Oxygen Depletion

Temperature

Metals (other than Mercury)

Polychlorinated Biphenyls (PCBs)

Mercury

Habitat Alterations
Turbidity

Cause Unknown

Cause Unknown - Impaired Biota

Flow Alteration(s)

Salinity/Total Dissolved Solids/Chlorides/Sulfates

pH/Acidity/Caustic Conditions
Pesticides

Ammonia

Total Toxics

Other Cause

Biotoxins

Algal Growth
Dioxins
Toxic Inorganics

Toxic Organics

Oil and Grease

Nuisance Exotic Species

Trash
Radiation
Taste, Color and Odor

Chilorine

Noxious Aquatic Plants

Fish Consumption Advisory

Cause Unknown - Fish Kills

Nuisance Native Species
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Benefits of Cleanup
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“Resource Equivalency Method”:
Interim Loss = Compensatory Remediati

Figure 1: “Remediation” according to the ELD for the illustrativélexample
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Spatial and temporal trends of Ohio’s Invertebrate
Community Index (ICI) values for the Scioto River,
Columbus to Circleville (from Ohic EPA)
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A : Marine habitats
B : Coastal habitats

B C: Inland surface waters
B C1 : Surface standing waters

C1.1 : Permanent oligotrophic lakes, ponds and pools

B C1.2 : Permanent mesotrophic lakes, ponds and pools

@ C1.21 : Benthic communities of mesotrophic waterbodies
C1.22: Free-floating vegetation of mesotrophic waterbodies

EC1.23: Rooted submerged vegetation of mesotrophic waterbodies

@ C1.231 : Large pondweed beds

@ C1.232 : Small pondweed communities
E C1.24: Rooted floating vegetation of mesotrophic waterbodies
E1C1.241 : Floating broad-leaved carpets
= C1.2411 : Waterlily beds

® C1.24111 : Nupharbeds
E C1.24112 : Northern Aymphaea beds
@ C1.24113 : Transylvanian hot-spring lotus beds

@ C1.2412 : Water chestnut carpets

@ C1.2413 : Fringed waterlily carpets

@ C1.2414 : Broad-leaved pondweed carpets
C1.2415 : Amphibious bistort carpets

C1.2416 : Nelumbo nucifera beds

@ C1.25 : Charophyte submerged carpets in mesotrophic waterbodies
@ C1.26 : Peatmoss and Utricularia communities of mesotrophic waterbodies

@ C1.27 : Plankton communities of mesotrophic standing waters

C1.3: Permanent eutrophic lakes, ponds and pools

| C1.4 : Permanent dystrophic lakes, ponds and pools

B C1.5: Permanent inland saline and brackish lakes, ponds and pools
[ C1.6 : Temporary lakes, ponds and pools

@ C1.7 : Permanent lake ice
[ C2 : Surface running waters

M@ C2.1 : Springs, spring brooks and geysers

B C2.2 : Permanent non-tidal, fast, turbulent watercourses
C2.3 : Permanent non-tidal, smooth-flowing watercourses
[ C2.4 : Tidal rivers, upstream from the estuary

[ C2.5 : Temporary running waters

[ C2.6 : Films of water flowing over rocky watercourse margins
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s MUN nitrate impairments ¢
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KiBpH, COD. BEHRSEYZSHEHEHZRNXFNERERRKIFHDOREE

2 HES BRENZE
B, e >1mgL
e, RIBGRIAAENY, HF >3mgll
b, 826 >5mg/ll
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US EPAX TRIPEFE EMIRVAME K REEHFE (KREESK B, 1986)

I 47K £ (mglL) BEK 4 ¥(mglL)

SR HAME  HibEaE | EaRHME H Aot & an i b

30dEH{E NA 6.5 NA 5.5
7dEt51E 9.5(6.5) NA 6.0 NA
7d#41{Emin NA 5.0 NA 4.0
1dt5{Emin 8.0(5.0) 40 5.0 3.0

+ BSANRFEKERE.
« EEREM: BT ERER7dFEIRE N ERFNIBAZ IR SO RIS KED
AY1dEEIE N RI4.5mg/Ly G RIPRRKE IR 1d L EIENE]3.5mg/L.



RO Hr: BEKEBRE M SEBAEY S Z1(Little Floyd River Biological TMDL, IOWA)

Figure 1. Little Floyd River Stream Assessment Locations 1999-2002.
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Table 6. Oxygen Demand Capacity at Three Stream Flows.

Streamflow (cu ft/hr) Oxygen Demand Load Capacity (lbs/hr)
68,400 18.7
46,800 6.8
27,000 1.8

BT 7K FUADMR S SRR E R E E @ PARNR E THIBODS &)

Table 7. Existing Oxygen Demand at Three Stream Flows.

Streamflow (cu ft/hr) Existing Oxygen Demand Load (Ibs/hr)
68,400 224
46,800 10.2
27,000 3.8

HEKMEFEFREFEENEE=-RHECIMTRIRETHTERHE)

Table 8. Departure From Oxygen Demand Capacity at Three Stream Flows.

9.00 Streamflow (cu ft/hr) Departure From Oxygen Demand Load Capacity (lbs/hr)
8.00 68,400 3.7

- 46,800 3.4

g R 27,000 2.0

= 6.00 3

2 5.00 > D . A N N Mt B2 T S

§ 400 R e TC T — B AR R ERNEASBENEEE SHRECRARERRRIL)

2= .0 = r s

g Z Og = Table 10.. TMDL for Oxygen Demand Summary at Three Stream Flows.

a Streamflow TMDL WLA LA MOS
100 (cu ft/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
0.00 T 68,400 18.7 0 16.8 1.9

a8 &4 i 6H ) 46,800 6.8 0 6.1 0.7
Distancemiles 27,000 1.8 0 1.6 0.2

. XE@EH: BTSN RIRNE SO YIS M B IR (@ 2F |=fair, RARIHIBMI=poor)

- BRERERRENITRRE
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HHAETEIE, MOSEUE10%, 4L S5 18.7 Ib/hr(2ER)

o INEMEUE: MpEmK=EKTRHSEAZIRER; 28 RA=8.0RENRESEETIERHN




il
2
o

BRI F S BRI EEFURNESFEEMERKRSHRLT(TMRER)

TMES

E
TEREG

IMEIRERRIRIN:
1. BREMEHE: BESBITINZEKIEKRIGAE; 5
2. AMmEinE: BEERREESIRMEEEK =

R, BREMNK, BE-ZFEFHK; h2B Rk g &
3. pH: BERLRERBIMEMEKESREEMY, F

SRR TPATNA S (FGE);
4. BEZ: EREELFREAS;
5. H£YISMEYZHM: BHEE HZINER e R

BHESRY R I
TR PEfR




% EYIRER 5e S R IPK E £ YRR MR E AR R AR E T e X A fR S 2 0K I E & 7 LT HI TR g

REKEINEEX FFHUKE & 2850 DI 2K ThgEX THEf A IR B T REX
(B R E PRE) (30dF K E : >5 mg/L) (7TdF39KE : >6 mg/L)

=} -bbllqut;&[hwof the Chesapeake Bay and its TidalTributaries

\A. Cross-Section of Chesapeake Bay or Tidal Triputz
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Deep-Water

Seasonal Fish an
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Open-Water
Fish and Shellfish Use
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Fish and Shellfish U:

Deep-Channel
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Deep-Channel
Seasonal Refuge Use
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B Bfosfjmlﬁf'ory Sc:ence

“Biological Assessment—Rather Than Chemistry-- is
the Best Way to Assess Aqucitic Life Uses” "

Also True for Nutrient Polluiion Impc:cts

J o e
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Nutrients can cause eutrophication =
excessive accumulation of organic matter

Focus on alone nutrients can be misleading!

Biological measures better assessment of
2R M AEITN IR, 2018, TS Beneficial use impacts
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downstream of a pulp and paper mill effluent discharge.

Table 6-1. Evidence of biological impairment in the Presumpscot River upstream and
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Figure 6-1. Map of the Presumpscot River showing biomonitoring stations, potential
sources of impairment, and their location relative to the Androscoggin River (inset).
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Figure 7-1. Map of the Little Scioto River, Ohio, showing sites where fish were
sampled. (Approximate locations of significant physical features, tributaries and point
source inputs are noted. The small inset shows the location of the study area in the
state of Ohio. Locations of Impairments A, B and C are also shown.)
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