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Implementation of Use Attainability Analysis (UAA)
on Recreational Water Uses

Site-Specific Dissolved Oxygen Criteria Protocol
Information and Recommendations

Waste Load Allocation (WLA) Studies and Technical
Assistance Materials

Regional Assessment of Dissolved Oxygen Regimes




 Rational and Background

 ALUs and Specific ALU Criteria




 Meet Clean Water Act Requirements

 |dentify the level to which Missouri’s
Water Quality Standards should reflect
the diversity of aquatic resources

present within the State.

Does Missouri’s current aguatic life use

classification scheme appropriately reflect the
diversity of aquatic resources observed across the
state?




e States required to provide water quality for
the “...protection and propagation of fish,
shellfish, and wildlife...”

...'restore chemical,physical, and biological
Integrity ...”

...'standards shall be established taking into
consideration their use and value for public
water supplies, propagation of fish and
wildlife , recreational purposes, and also
taking into consideration their use and value
for navigation”




* Recognition of Inherent and Natural
Differences

» Large-Scale - Physiogeographic
Differences










Recognition of Inherent and Natural
Differences

Large-Scale - Physiogeographic
Differences

Fishery Type / Temperature
(Subcategories)

Habitat Quality and Flow Regime

Tiered Aquatic Life Uses — Based on
Gradients of Biologic Integrity

Sources: WQS Handbook App. R, US EPA TALU Presentation Jackson, 2003




 Fishable/Swimmable ¢ Each state has different

« Aquatic Life Use ALU categories
Designations

* Not every state has
biologically tiered
categories

* EPA says states . To be tiered, a biological

should adopt use gradient should be

designation that applied to each category
address biological

Integrity
Sources: WQS Handbook App. R, US EPA TALU Presentation Jackson, 2003




Tiered ALU Rationale - Disturbance Gradient
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e EX. Exceptional Warm-Water Fishery

‘Waters capable of supporting and
maintaining an exceptional or unusual

community of warmwater aquatic life
having minimally-disturbed structure
and function with respect to inherent
ecoregional and hydrologic differences.




Tiered ALU
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Ohio — Biological Gradient Based Designations

Source: US EPA 2006



Directly address CWA goal for biologic
Integrity

Recognize inherent and natural
differences among ecoregions, flow

regimes, and natural habitats

Require bioassessment methodology and
data

Appropriate protection levels for all water
guality levels (excellent to limited)

Source: Diamond 2004, Bub 2003 US EPA TALU Presentation, Jackson 2003 US EPATALU Presentation




* In the truest sense, “habitat”
Incorporates all aspects of physical
and chemical constituents along with
the biotic interactions.

“Habitat” within bioassessment
framework is the quality of the instream
and riparian habitat that influences the
structure and function of the aquatic
community In a stream.

Source: US EPA Rapid Bioassessment Protocols (1998)




Cold-water Fishery — Most stringent,
salmonids present

Cool-water Fishery — Similar to general
warmwater (temperature)

General Warm-water Fishery
Limited Warm-water Fishery

Source: Missouri WQS




Waters in which naturally occurring water and
habitat conditions allow the maintenance of a
wide variety of warm-water biota, including
natural reproducing populations of
recreationally important fish species. This
Includes all Ozark Class C and P streams, all
streams with 7Q10 low flows of more than one-
tenth cubic foot-second(0.1 cfs), all P1 streams
and all classified lakes. However, individual
Ozark Class C streams may be determined to be
limited warm-water fisheries on the basis of
limited habitat, losing-stream classification,
land-use characteristics or faunal studies which
demonstrate a lack of recreationally important
fish species.

Source: Missouri WQS




Waters in which natural water quality
and/or habitat conditions prevent the
maintenance of naturally reproducing
populations of recreationally important

fish species. This includes non-Ozark
Class C streams and non-Ozark Class P
streams with with 7Q10 low flows equal
to or less than 0.1 cfs and Ozark Class C
streams with the characteristics outlined
In paragraph (1)(C)5.

Source: Missouri WQS




Tiered ALU
Implementation
Schematic
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Missouri ALUS




Taxa or

: : L Species | Higher | Lower Efluent
Sate ALU Subcategories Tiered ALUs Hcoregional C— AL AL e
ALU
Missouri 4 X
Kansas 3 X X
lowa* 5 X X
Nebraska 4
Ohio 6or7 X X X X X
Maine 4 X X
Arkansas 7 X X
Arizona 4 X
Oklahoma 4 X X
ldaho 6 X X
Wisconsin 5 X X
Kentucky 2
Washington* 6 X
Oregon [ X X




Classification

Warmwater

Coldwater

Other

General WW
Limited WW

Coldwater

Coolwater

Class A, B

Class A, B

None

Sig. Resource WW
Lim. Resource WW

Cwi, CW2

Lakes and
Wetlands

WW1, WwW2, WW3

Cwi, CW2

WW?2 - same as
LR

KS

Special, Expected,
Restricted

None

None

* lowa Proposed




Biological Gradient Other Methods

Tiers e Arkansas

Oh'.o e Arizona
Maine

Washington — use » Oregon

biological data to Kentucky
confirm use

designations ldaho

Oklahoma
Wisconsin




13 States Evaluated — excluding MO
Incorporate Biological Gradient

Fishery/Habitat Type

Lower Use/Effluent Dependent Use




Ohio Agquatic Life Uses

Warmwater
Uses

Modified Warmwater and Limited Resource Uses
require UAA based upon physical (habitat),
chemical & biological conditions

Limited Warmwater use Is being phased out

Source: Ohio Water Quality Standards




Ohio’s ALU
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1

Ammonia Dissolved Oxygen

Aquatic Life Use Table Num. Minimum (Min.24-hour Avg.)
Coldwater 7-4 (7-8) 6 (7)
7-4 (NA) ° Footnote 2

Seasonal

Calmonid
O CAITTINJTIT\A

Exceptional
Warmwater

Warmwater 7-2 (7-5) 4 (5)

Modified
Warmwater

Limited Resource 7-2 2 (3)

7-3 (7-6) 5 (6)

7-2 (7-7) 3 (4)

* - Temperature also differ between ALUs according to tables and criteria in WQS
1 — All values for outside the mixing zone 3 — Lake Erie drainage Basin

2 — Same as designation April thru October 4 — Ohio River drainage Basin
Source: Ohio Water Quality Standards




Ammonia !

Cyanide

Dissolved Oxygen

Table Num.

Max.(Avg.) 3

Max.
(Avg.)*

Minimum (Min.24-
hour Avg.)

Coldwater

7-4 (7-8)

22 (5.2)

22 (5.2)

6 (7)

S. Salmon.

7-4 (NA) 2

22 (5.2)

22 (5.2)

Footnote 2

Ex. Warm.

7-3 (7-6)

22 (5.2)

46 (12)

5 (6)

Warm.

7-2 (7-5)

22 (5.2)

46 (12)

4 (5)

Mod.
Warm.

7-2 (7-7)

22 (5.2)

46 (12)

3(4)

Limited
Resource

7-2

22 (5.2)

46

2 (3)

* - Temperature also differ between ALUs according to tables and criteria in WQS

1 — All values for outside the mixing zone 3 — Lake Erie drainage Basin

2 — Same as designation April thru October 4 — Ohio River drainage Basin

Source: Ohio Water Quality Standards




Huron/Erie Lake Plain

Modified WW WW Habitat Exceptional WW
Index of Biotic Integrity
Wading Sites 22 32 50
Boat Stes 20-22 34 48
Headwater Stes 20 28 50
Modified Index of Well-Being
Wading Sites 56 7.3 94
Boat Sites 5.7 8.6 9.6
Invertebrate Community Index
Artificial Substrate Samplers 22 34 46




 ALUs are assigned by ecoregion (7)
« Unique criteria for each ecoregion

 WQS lists representative fish species
expected to occur In each ecoregion

Sources: Arkansas Water Quality Standards, EPA 2006




Ozark Highlands Ecoregion

Boston Mountains Ecoregion

Arkansas River Valley

Ouachita Mountains Ecoregion

Typical Gulf Coastal Ecoregion

Springwater Influenced Gulf Coastal Ecoregion
Delta Ecoregion — Least and Channel Altered

Channel Altered Delta Ecoregion
Key Species Indicator

Blerdaail Shiner *Mosquitofish

Drum «Gizzard Shad
Carp

Channel Catfish

Emerald Shiner

Green Sunfish
Spotted Gar



« Key Species — normally dominant species,
not all species must be present to be
representative of fishery

Indicator Species — not necessarily
dominant species whose presence IS
readily associated with a particular
ecoregion, not all species must be present
to be representative of fishery




Ecoregion/Basin Turbidity (NTU) Temperature ( °C)
Primary (Stormflow) Maximum
Ozark Highlands 10 (17) 29
Boston Mountains 10 (19) 31
Arkansas River Valley 21 (40) 31
OQuachita Mountains 10 (18) 30
Springwat er-influenced Gulf Coastal 21 (32) 30
Typical Gulf Coastal 21 (32) 30
Least-Altered Delta 45 (84) 30
Channel-Altered Delta 75 (250) 32
Arkansas Rver 50 (52) 32
Mississippi Rver 50 (75) 32
Red Rver 50 (150) 32
S. Francis River 75 (100) 32
Trout 10 (15) 20




Dissolved Oxygen Criteria in mg/L for Arkansas Ecor  egions - Primary (Critical)

Ecoregion Watershed Area
<10mi° | 10-100mi® | >100 mi°
Ozark Highlands 6 (2) 6 (5) 6 (6)
Delta (Least and Channel-Altered) 5(2) 5(3) 5 ()
<10mi®| 10-150 mi® | 151 -400 mi° | >400 mi°
Arkansas River Valley 5(2) 5(3) 5@4) 5(5)
<10mi° | 10-500mi®| >500 mi°
Typical Gulf Coast 5(2) 5@3) 5 ()
<10 mi* > 10 mi*
Ouachita Mountains 6 (2) 6 (6)
Boston Mountains 6 (2) 6 (6)
All Watersheds
Springwater-influenced Gulf Coastal 6 (5)

Trout 6 (6)




 Four ALU Categories

o Site-specific criteria may be applied to
Aquatic and Wildlife Effluent-
R18- —Ach | that fl ly in direct t
ﬂg}hwa@ﬁrﬂ channel that flows only in direct response to

precip

Intermittent — A stream or reach that flows continuously only at certain times

of the year.
Source: Arizona Water Quality Standards




Default Designations for Unlisted Waters
Aquatic and Wildlife Coldwater

Aquatic and Wildlife Warmwater

Aquatic and Wildlife Ephemeral

Aquatic and Wildlife Effluent-Dependent

Source: Arizona Water Quality Standards




Drssotved

pH Max. Temp. Increase Max. Sus. Sed. 1 Oxygen 2
6.0 mg/L
AW Warm 6.5-9 3C 80 mg/L or at least
90% saturation
7.0 mg/L
AW Cold 6.5-9 1C 80 mg/L or at least
90% saturation
AW Ephemeral * 6.5-9 NA NA NA
3.0 mg/L — Three
hours after sunrise
AW Eff. Dep.® | 6.5-9 1C NA o sunset

1.0 mg/L — Sunset to
three hours
after sunrise




4 ALU Categories

Streams given default designation
(Warmwater) unless a Use Attainability
Analysis Is performed (June 1 — Oct. 1)

Specific Criteria

Source: Oklahoma WQS




Applicable

Category Dates DO Criteria Temperature Turbidity
(Minimum) (C) (Maximum NTU)
HLAC 50
Early Life Stages 4/1-6/15 4 25
Other Life Stages - 6/16-10/15 3 32
Summer
Other Life Stages - 10/16-3/31 3 18
Winter
WWAC 50
Early Life Stages 4/1-6/15 6 25
Other Life Stages - 6/16-10/15 5 32
Summer
Other Life Stages - 10/16-3/31 5 18
Winter
CWAC and Trout 3/1-5/31 7 22 10
Early Life Stages - 6/1-10/15 6 29
Summer
Early Life Stages Winter 10/16-2/28 6 18




 Necessary to assign Habitat Limited
designation

e 3 Methods




 One-day Survey

 (drainage area*isopleth) + design flow
e Used as a predictor of beneficial uses
 Minimize time and expense

Source: Unified Protocols for Beneficial Use Assignment for Oklahoma Wadeable Streams 2001







Oklahoma UAA Isopleth Map

Isopleth map of instream flow per area - Q /A, (cfs/mi ?)

Source: Unified Protocols for Beneficial Use Assignment for Oklahoma Wadeable Streams 2001




Biological Tiers vs. Fishery vs. Ecoregion

Limited number of specific ALU criteria that
differ

Unique categories for low-flow or effluent
dominated streams

Role of UAAs In classification process
Use of bioassessment/biocriteria in ALU




What are the advantages of tiered ALUS?

Considering the diversity of the Missourl
landscape, would an eco-regional approach
to ALUs be more appropriate?

How should the State of Missouri deal with

ephemeral or effluent dependent streams?

Should the State of Missouri incorporate
biocriteria in the WQS as has been done by

other States (Ohio) and as recommended by
EPA?




 What ALU systems would optimize
regulatory flexibility considering
resource constraints?

e What data requirements are needed to

Implement a given ALU system?

 \What data does Missouri already have
that would lend itself to a tiered ALU
classification system?







Warmwater Coldwater
e Class A e Class A

. Class B e Class B

No criteria iIn WQS specific to any one use

Source: Nebraska Surface Water Quality Standards 2002




e Bilocriteria

o Key Species




General Use Segments vs. Designated Use Segment

ALUs — Class B Waters in Standards
Coldwater Aquatic Life

Significant Resource Warmwater — Habitat supports aw  ide variety of

warmwater aquatic communities, including sensitive s pecies

Limited Resource Warmwater — Habitat limits aquatic d versity,

tolerant species present
Source: lowa Water Quality Standards




e Coldwater Aquatic Life

 Warmwater Aguatic Life

e Lakes and Wetlands

Source: lowa Proposed WQS, Schneiders 2006




Current ALU Criteria — lowa Water Quality Standards

Dissolved Oxygen (mg/L)

B(CW)

B(WW)

B(LR)

every 24-hour period

Minimum value for at least 16 hours of

7.0

5.0

5.0

24-hour period

Minimum value at any time during every

5.0

5.0

4.0

* Applies only to the upper layer of stratification in lakes

Proposed ALU Criteria — Proposed WQS, lowa DNR 2005

B(CW1)

B(CW2)

B(WW-
1)

B(WW-2)

Minimum value for at least 16
hours of every 24-hour period

5.0

Minimum value at any time
during every 24-hour period

5.0

5.0

5.0

* Applies only to the upper layer of stratification in lakes




ALUs — 3 Categories

e Special Aquatic Life Use

 EXxpected Aquatic Life Use

* Restricted Agquatic Life Use

Source: Kansas Water Quality Standards




* No criteria specific to any one
designation

o All Uses — Special, Expected, Restricted

* “The concentration of dissolved oxygen in surface
waters shall not be lowered below 5.0 mg/L by the
Influence of artificial sources of pollution.”

Source: Table 1g in “Kansas Surface Water Quality Standards Tables of Numeric Criteria”




o 4 classifications for freshwater rivers
e Based solely on biological attainment

Source: Maine WQS




Dissolved : Habitat . . :
E. col _ B
Oxygen | Narrative Aquatic Life (Biological)
As Naturally Free Howing No direct discharge of
Class AA As Naturally Occurs pollutantants, as naturally
Occurs and Natural
OCCuUrs
7 mg/L,
Class A or 75% As Naturally Occurs Natural As Naturally Occurs
saturation
Discharges shall not cause
7 mg/L, 64/100 mLgeomean, ad\;ﬁ;?i;g;}?ii;:? alj';itlctgfe’
ClassB | or 75% or 427/100mL | Unimpared water quality 1c
: . support all indigenous species
saturation instantaneous : .
without detrimental changes
to resident community
Discharges may cause some
. changesto aquatic life,
Habitat for . .
5mg/L, or|142/100 mLgeomean, fish and sufficient water quality to
Class C 60% or 949/100 mL other support all indigenous species
saturation instantaneous o and maintain the structure and
aquatic life

function of the resident
biological community




e Bilocriteria




e Use classifications not divided into
warm/coldwater — similar to Maine

For Classes AA, A, and B, the uses are: 1) salmonid and fish migration, 2)
clam, oyster and mussel rearing, spawning and harveseting 3) crustaceans and
shellfish rearing, spawning, and harvesting

Source: 1997 WQS Document




* In the process of classifying by specific use inste ad of
class

 Reason for change - make the standards less
complicated to interpret and provide future flexibi lity as

the uses of a water body evolve
e Awaiting EPA Approval

Sources: Washington Administrative Code, Washington Department of Ecology




 ALUs are assigned by basin/sub-basin

* Not all basins have been completed

« Example — Mainstem Snake River
e Salmon and Steelhead Migration
e Salmonid and Steelhead Spawning
 Redband or Lahontan Cutthroat Trout
Table 121B Oregon DEQ




e Aquatic Life Categories

e Also have Water Quality Limited Policy

Sources: Oregon Water Quality Standards, Oregon DEQ




Dissolved Oxygen

pH

Temperature *

Migration Use

None Listed

None Listed

20 C with sufficient
coldwater
refugia

Salmon and Trout Rearing
and Migration
Areas/Corridors

None Listed

18 C

Salmon and Steelhead
Spawning Areas

>11 mg/L unless intergravel O2 is > 8
mg/L then criterion is 9 mg/L,

If temp., baro. pressure, or
altitude preclude attainment then
95% of saturation, Intergravel O2

must be above 8 mg/L

Lahontan cutthroat trout or
redband trout

None Listed

None Listed

20C

Bull Trout

None Listed

None Listed

12 C

Cold Water

> 8 mg/L unless temp., baro.
pressure, or altitude preclude
attainment then 90%,

6.5-8.5

16 C

Cool Water

6.5 mg/L minimum

6.5-8.5

None Listed

Warm Water

5.5 mg/L minimum

6.5-8.5

None Listed

1 — 7 day average maximum

Source: Oregon Water Quality Standards, Adapted from Table 21




 Warmwater Aquatic
e Coldwater Aguatic

ALUD Temperature Dissolved O ,

Shall not exceed 31.7 Minimum 5.0 mg/L daily
T, average,

Site specific temp. Instantaneous minimum
allowed 4.0 mg/L

Warmwater

Minimum 6.0 mg/L daily
Shall not be increased average,

above natural levels Instantaneous minimum
5.0 mg/L

Coldwater

e Also alkalinity and flow criteria for Warmwater

e Biocriteria used to evaluate Warmwater aquatic life

attainment in streams
Sources: Kentucky WQS, Kentucky 2004 305(b) Repo




ALU Categories

Bull Trout  Modified use
Coldwater
Seasonal Coldwater

Coldwater Salmonid
Spawning
WELNIWEE]

e Use aquatic habitat,
biologic, and natural
conditions to assess

Modified aquatic life attainment

Source: Idaho WQS
2005




DO

Turbidity

Ammonia

Bull Trout same as CW same as CW same as CW
No greater than 50 NTU

(instantaneous) of background® | Specific forumlain

Cold Water >6 mg/Lat all times No greater than 25 NTU of standards based on
background for 10 consecutive | Temperature and pH

days’
1-day minimum 5 mg/L, 7

day average 6 mg/L* 1- Specific forumlain

Cold Water -Sal. Spawning day minimum not less Same as CW standards based on
than 6 mg/L or 90% of Temperature and pH

saturation
. Specific forumlain
Exceeding 6 mg/L at all .
Seasonal Cold Water * g g None Listed standards based on
times

Temperature and pH

. Specific forumlain

Exceeding 5 mg/L at all :
Warm Water ! g g None Listed standards based on
times
Temperature and pH
Modified * Case-by-Case Case-by-Case Case-by-Case




e Coldwater, Warmwater sport fish, Warmwater forage fis
« Limited forage fish communties — variance category

e Limited aquatic life — variance category

Only first three considered suitable for protection of aquatic life.

Source: Wisconsin WQS




Dissolved Oxygen — 6 mg/L

Dissolved Oxygen — 5 mg/L minimum

Dissolved Oxygen — 3 mg/L minimum

e Also has specific effluent limitations
Dissolved Oxygen — 1 mg/L minimum

» Also has specific effluent limitations

Source: Wisconsin WQS




Monthly Weekly
Average Average

Parameter Other

(mg/L) (mg/L) (mg/L)
BOD5 15 ] ]
TSS 20
Dissolved 4

Oxygen minimum

BOD5
Limited [TSS
Aguatic |[Dissolved 4
Oxygen minimum




