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L.ower Boise River Beneficial Uses

IDAPA 58.01.02 Water Quality Standards

12. Lower Boise Subbasin. The Lower Boise Subbasin, HUC 17050114, 1s comprised of seventeen

(17) water body units
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Abbreviations.

COLD -- Cold Water Communities.

55 -- Salmomd Spawning.

SC -- Seasonal Cold Water Communities.
WARM -- Warm Water Communities.
MOD -- Modified Communities.

PCR. -- Pumary Contact Recreation.

SCR -- Secondary Contact Recreation.

DWS -- Domestic Water Supply.




Applicable Standards for Assigned R
Beneficial Uses

IDAPA 58.01.02 Water Quality Standards

200. GENERAL SURFACE WATER QUALITY CRITERIA.
The following general water quality criteria apply to all surface waters of the state, in addition to the water quality
criteria set forth for specifically designated waters. (4-5-00)

05. Floating, Suspended or Submerged Matter. Surface waters of the state shall be free from
floating, suspended, or submerged matter of anv kind in concentrations causing nusance or objectionable conditions
or that mav impair designated beneficial uses. This matter does not mclude suspended sediment produced as a result
of nonpoint source activities. (8-24-94)

06. Excess Nutrients. Surface waters of the state shall be free from excess nutnients that can cause

visible slime growths or other numsance aquatic growths impairing designated beneficial uses. (8-24-94)

- 07, Oxygen-Demanding Materials. Surface waters of the state shall be free from oxygen-demanding
materials in concentrations that would result in an anaerobic water condition. (7-1-93)

08. Sediment. Sediment shall not exceed quantities specified 1n Sections 250 and 252, or, in the
absence of specific sediment criteria, quantities which impair designated beneficial uses. Determinations of
impairment shall be based on water quality momitoring and surveillance and the information utihized as descnibed 1n
Section 350. (4-5-00)
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Temperature, water

2/05/2009 (NED) - Per EPA's Partial Approval/Partial Disapproval of Idaho's Final 2008
303{d) List letter dated 2/04/2009, EPA disapproved delisting of the Lower Boise River
for nutrients (total phosphorus) because DEQ did not demonstrate good cause to delist,
and that DEQ provided insufficient rationale to justify the exclusion of all existing and
readily available data. EPA subsequently took public comment on this reversal that

ended May 15, 2009,

Phosphaorus (Total)

SA2010 (NED) - EPA concluded in their final decision letter dated October 13, 2009 that
the Lower Boise River is water quality-limited and mandated that DEQ add the Lower
Boise River back to the 303(d) list. Refer to the following link to review EPA's final
determination on the Lower Bo'se River:

http:www deqidaho govimedia/7 7361 3-2008-ir-epa-response-lower-boise-river-hem-
creek-101309 pdf




Lower Boise River was listed as FR
impaired by EPA

EPA concluded that the Lower Boise River is water quality-
limited for nutrients (October 13, 2009)

Basis:

Data on indicators for interpreting narrative criteria
Primary: phosphorus, nitrogen, periphyton chlorophyll a
Additional: turbidity, dissolved oxygen, pH, macrophytes

Comparison Criteria:
Ecoregion criteria of 43 pug/L total phosphorus
Gold Book criteria of 100 pg/L total phosphorus

Reference literature (Welch, Dodds, VNRP, et.al) il M
10 to 9o ug/L total phosphorus S .
3 to 60 ug/L soluble reactive phosphorus (SRP)
100 to 200 mg/m? chlorophyll a
DEQ’s listing/delisting rationale for
other waterbodies
However, metrics were applied on a site-specific basis

DRAFT
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R
USGS Montitoring Data

Four locations

# USGS 13203510 BOISE R BL DIVERSION DAM NR
BOISE ID

# USGS 13206000 BOISE RIVER AT GLENWOOD
BRIDGE NR BOISE ID

# USGS 13210050 BOISE RIVER NR MIDDLETON ID
# USGS 13213000 BOISE RIVER NR PARMA ID

Period of Record Data
Total Nitrogen, Total Phosphorus, N:P Ratio
Suspended Sediment, Orthophosphate, Chlorophyll a
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USGS Monitoring Data
Period of Record
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USGS Monitoring Data ER
[rrigation Season (March 15 — October 31

(o]

Minimum
25th
Median
Mean
75th
Maximum
Limitation

= Minimum = Minimum
M 25th ’ M 25th

O Median O Median
& Mean & Mean

W 75th W 75th

= Maximum = Maximum

~N
w
(O}

(o3}

w

1 H 6O MW

«n
N
n

N:P Ratio

w

=
n

Total Nitrogen (mg/L)
D

Total Phosphorus (mg/L)
N

N
!
[Eny

o
n

!
—1 R

20 Rive%qVIile 0 20 RiveLHVIiIe 60 20 Rive‘l‘qVIiIe 60

o

IS

Max 483 = Minimum = Minimum _ = Minimum
- M 25th ’ M 25th M 25th

O Median O Median O Median

€ Mean € Mean € Mean

M 75th M 75th M 75th

= Maximum = Maximum = Maximum

w
(6]

N
o
o

w

N

u

o
N
n

o

[uny

o

o
o

=
n

Chlorophyll a (mg/m2)

Orthophosphate (mg/L)
N

(=Y

Suspended Sediment (mg/L)

[0,
o

o
n

o

T N T T

20 Rive‘!;qVIiIe 60 20 RiveLHVIiIe 20 Riveq‘q\llile 60




USGS Monitoring Data SO

Non-Irrigation Season (November 1 - March 14)
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USGS Monitoring Data DR
Reported 2011 Study
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R
[nterpretation of narrative standards

by EPA for 303(d) Listing
EPA interpreted the narrative standards for
Floating, Suspended or Submerged Matter
Excess nutrients
EPA stated phosphorus levels exceed ecoregional and Gold

Book criteria and therefore constitute a violation of the
excess nutrient narrative criterion

EPA used 100 to 200 mg/m? periphyton chlorophyll a and
43 to 100 ug/L for total phosphorus
Narrative standard “..free from excess nutrients that can cause
visible slime growth or other nuisance growths...”

EPA stated that periphyton appears to be the best measure of
whether excess nutrients are impairing beneficial uses
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Link Target to Impairment FOR
Cause and Effect Relationship

Impairment is nuisance algae (EPA)
Visual inspection and complaints indicate nuisance algae
Comparisons of in-stream data and reference criteria indicate nuisance algae

Cause(s) of nuisance algae
Inferred cause is total phosphorus

Evidence: Comparison of in-stream data and reference criteria suggests
nuisance algae

Argument
Reduce total phosphorus = reduced nuisance algae

Connection

Not established in EPA letter

Need a site specific analysis to determine the levels of phosphorus in the
particular water body that cause nuisance aquatic growths at levels impairing
designated beneficial uses.
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Consideration R
Chlorophyll a Response

Phosphorus loading spreadsheet does not provide a

prediction of Boise River chlorophyll a response
Potential cause [phosphorus]| not linked to response
[nuisance algae]

“...relations between chlorophyll-a and other
water-quality parameters at Parma have not been well

characterized...” (USGS, 20mn)
Core Model August 2000

= Mill Slough (includes Star WWTP)
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B Willow Creek @ Middleton
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R
EPA Core Models

Spreadsheet of Boise River inputs and diversions

Representing conditions from:
August 2000 (medium to low flow year)
July 2001 (low flow year)

Considerations

Use the Core Models to increase understanding of the
system

Use the Core Models to investigate potential
implications of EPA’s criteria
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EPA Core Models R

Boise River Flow and Total Phosphorus

Core Model August 2000 Core Model July 2001
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EPA Core Models River and Source TP BEDR

Core Model August 2000
0.4 T8 = Total Phosphorus
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EPA Core Models River and Source TP Load DR

Core Model August 2000
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Core Model Loads by Source
Consideration: Source L.oads at Parma
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AQUATOX Model

Ecosystem model that is a standalone program

Represents conditions from Jan 1999 through Dec 2001

August 2000 July 2001
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| 99X
Modeling

EPA Core Model

Does not provide connection between cause and effect
variables

AQUATOX Model

Acceptance?

Other Models
Models available that could be applied
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Management Scenarios FR
[nvestigate Allocations and Targets

Source Allocations:

WWTP Treatment Levels

500 pg/L sustainable BNR w/o effluent filtration

300 pug/L sustainable BNR w/ filtration (not membranes)

70 ng/L sustainable BNR w/ membranes or enhanced filtration
Equity Basis

Concentration

Load
Percent reductions

Other

River Response:
Need to perform model simulations

DRAFT



Numeric Nutrient Endpoints and Limits g

of Wastewater Treatment Technology!

Typical
Advanced Enhanced
Treatment Nutrient

Nutrient Removal

Removal (ENR), mg/l
BNR), mg/l

1 0.25to0 0.50 0.043t0 0.100(0.01 to 0.37
10 4to0 6 0.300 to 0.380]0.21 to 3.58

$130 to $160 to
$170M $200M

Typical
Municipal Raw
Wastewater,
mg/l

Reference [Boise River
Criteria, Ambient,
mg/I mg/l

Parameter

Total
Total Nitrogen 2910 €5

Approximate
Cost Range
for 10 mgd?

TP Boise River
WWTPs
2to 5mg/L

1Ignoring Considerations of Variability and Reliability of Wastewater Treatment Performance
2WERF Striking the Balance Between Nutrient Removal in Wastewater Treatment and Sustainability. Costs for new facility.
Total Present Worth Cost includes Operations
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Core Model with Scenarios
July 2001 Model

e July 2001 Core Model
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AQUATOX Model with Scenarios
July 2001 Results S—
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R
Next Steps?

Long term management vision for the Boise River

aSIS

Select interim target(s) (Fall 2012?)

Impalr
Select modeling tool(s) (Winter 2013?) ‘ @
Select management scenarios (Winter 2013?)
& O
Model

Target to Beneficial Use —
Beneficial Use to Understanding of River =

Understanding of River to Model Representation
Representation to Management Scenarios

Assess compatibility of

Management Scenarios to Targets

[terate until draft TMDL allocations (Fall 2012 through Fall 2013)

DRAFT



Stepping stones to establishing water HR
quality goals

What is it that we are trying to accomplish? (Target)
Phosphorus concentration?
Algae density?
Macrophyte index?
Habitat?

Fishery or recreation?
Other?

When trying to achieve conditions? (Target Monitoring)
Seasonally?
Flow conditions?

Where are we right now and according to who? (Data & Assessment)
Data on river water quality conditions

Where are we going and how will we know when we get there? (TMDL)

How can (]i)rogress be tracked so that adaptive management approaches can be
used to adjust and improve?

Continue moving in positive direction

Provide incremental steps for reductions with achievable goals and structure in
TMDL to not result in over-specified restrictive effluent limitations

DRAFT



