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Executive Summary

The federal Clean Water Act requires that states and tribes restore and maintain the chemical,
physical, and biological integrity of the nation’s waters. States and tribes, pursuant to

Section 303 of the Clean Water Act, are to adopt water quality standards necessary to protect
fish, shellfish, and wildlife while providing for recreation in and on the nation’s waters.
Section 303(d) of the Clean Water Act establishes requirements for states and tribes to identify
and prioritize water bodies that are water quality limited (i.e., water bodies that do not meet
water quality standards).

States and tribes must periodically publish a priority list (a “8303(d) list”) of impaired waters.
Currently, this list is published every 2 years as the list of Category 5 water bodies in Idaho’s
Integrated Report. For waters identified on this list, states and tribes must develop a total
maximum daily load (TMDL) for the pollutants, set at a level to achieve water quality standards.
This document addresses 2 assessment units (AUs) of the lower Boise River that have been
placed in Category 5 of Idaho’s most recent federally approved Integrated Report (DEQ 2014c).

This document is an addendum to the Lower Boise River TMDL: Subbasin Assessment, Total
Maximum Daily Loads (DEQ 1999). The subbasin assessment portion of the document
(sections 1-4) describes the key physical and biological characteristics of the subbasin; water
quality concerns and status; total phosphorus (TP) sources; and recent TP pollution control
actions in the Lower Boise River subbasin, located in southwest Idaho. For more detailed
information about the subbasin, see the Lower Boise River subbasin assessment and TMDL,
addendums, and 5-year review (DEQ 1999, 2008a, 2009, 2010b).

The TMDL analysis (section 5) establishes TP targets and load capacities, estimates existing TP
loads, and allocates responsibility for TP load reductions needed to return listed waters to a
condition meeting water quality standards. It also identifies implementation strategies—
including reasonable time frames, approach, responsible parties, and monitoring strategies—
necessary to achieve load reductions and meet water quality standards in the future.

This addendum addresses TP in the lower Boise River between Diversion Dam and Parma.
Nuisance levels of aquatic growth associated with TP in the lower Boise River from Middleton
to the mouth were associated with impaired cold water aquatic life and contact recreation
beneficial uses in the 2012 Integrated Report (DEQ 2014c). The Lower Boise River subbasin is a
physically complex network that includes multiple sources that contribute to TP levels and
nuisance algae. These sources include tributaries, irrigation conveyances, ground water inflows,
unmeasured flows, publicly owned treatment works (POTW), municipal separate storm sewer
systems (MS4s), industrial wastewater and stormwater, and other nonpoint and point sources.

This subbasin assessment and TMDL addendum quantifies TP pollutant sources and identifies
responsibility for load and wasteload allocations needed for the lower Boise River to achieve
water quality standards. For more detailed information about the subbasin, see the following
documents:

e Lower Boise River: TMDL Five-Year Review (DEQ 2009b)
e Lower Boise River Implementation Plan Total Phosphorus (DEQ 2008)
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e Sediment and Bacteria Allocations Addendum to the Lower Boise River TMDL (DEQ and
LBWC 2008)

e Snake River — Hells Canyon Total Maximum Daily Load (TMDL) (DEQ and ODEQ
2004)

e Implementation Plan for the Lower Boise River Total Maximum Daily Load (DEQ 2003)

e Lower Boise River TMDL.: Subbasin Assessment, Total Maximum Daily Loads (DEQ
1999)

e Lower Boise River Nutrient & Tributary Subbasin Assessments (DEQ 2001c)

e Lake Lowell TMDL: Addendum to the Lower Boise River Subbasin Assessment and Total
Maximum Daily Loads (DEQ 2010b)

Subbasin at a Glance

The Lower Boise River subbasin is identified in the Idaho water quality standards as water body
ID17050114, with 36 AUs and several site-specific standards (IDAPA 58.01.02.140.12). The
subbasin drains approximately 1,290 square miles of rangeland, forests, agricultural lands, and
urban areas into the Snake River at the confluence between the cities of Adrian and Nyssa,
Oregon. The lower Boise River is a 64-mile long 7th-order stream that flows northwest from the
Lucky Peak Dam outfall east of Boise, through Ada and Canyon Counties, to its mouth on the
Snake River near Parma, Idaho. The subbasin also drains portions of EImore, Gem, Payette, and
Boise Counties. The lower Boise River has at least seven 3rd-order, one 4th-order, and one 6th-
order tributaries (Figure A).

This addendum specifically addresses the following two impaired AUs:

¢ Boise River—Indian Creek to Mouth (ID17050114SW001_06)
e Boise River—Middleton to Indian Creek (ID17050114SW005_06b)

Tributary and upstream AUSs that are not listed as impaired are addressed as pollutant sources to
the downstream impaired AUS.

The impaired beneficial uses in the subbasin are cold water aquatic life, contact recreation, and
salmonid spawning. TP pollutant sources to the lower Boise River include contributions from
upstream of Lucky Peak Dam (considered background for purposes in this TMDL), tributaries,
POTWs, stormwater, industrial discharges, agricultural and irrigation returns, ground water, and
unmeasured sources (e.g., drains and septic systems).

The lower Boise River is one of five major tributaries to the Snake River that received a TP
allocation of <0.07 milligrams per liter (mg/L) from May 1 through September 30 in the Snake
River-Hells Canyon (SR-HC) TMDL (DEQ and ODEQ 2004).

Xiv July 2015



Lower Boise River TMDL: 2015 Total Phosphorus Addendum

Lower Boise River Subbasin (HUC 17050114)
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AU 005_06b

Lower Boise River 4th Field HUC (17050114)

s Boize River- Lucky Peak Dam to Diversion Dam
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s, Tenmile Creek - 3rd order below Blacks Creek R eservoir USFS

Figure A. The Lower Boise River subbasin.
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The impaired AUs (ID17050114SW001_06 and ID17050114SWO005_06b) on the lower Boise
River are specifically addressed in this TMDL addendum and are identified by their AU number
on Figure A.

Key Findings

The lower Boise River from Middleton to the confluence with the Snake River is listed as
impaired (Category 5) from TP or nutrients suspected in the 2012 Integrated Report (Table A). In
addition, upstream and tributary AUs that are not listed as impaired in the 2012 Integrated Report
are addressed as pollutant sources for the impaired AUs. This TMDL does not address potential
impairment in the unlisted AUs of the Lower Boise River subbasin. The lower Boise River has
designated or existing beneficial uses of cold water aquatic life, salmonid spawning, and contact
recreation.

These beneficial uses are impaired by TP from point and nonpoint sources. Increasing
concentrations of TP in the river can result in elevated benthic (attached) and sestonic
(suspended) algae and negatively impact ecological and recreational conditions such as dissolved
oxygen, pH, macroinvertebrate and fish abundances and community composition, swimming,
fishing, boating, and aesthetics.

Table A. Summary of 303(d)-listed assessment units and outcomes in this TMDL.

_ TMDL Recommended o
Water Body Assessment Unit Pollutant C Changes to the Next  Justification
ompleted
Integrated Report

Boise River— ID17050114SW001_06 Total Yes Move to Category 4a TP TMDL
Indian Creek to phosphorus completed
Mouth
Boise River— ID17050114SW005_06b  Total Yes Move to Category 4a TP TMDL
Middleton to phosphorus completed
Indian Creek

The 2012 Integrated Report also places the lower Boise River, from Diversion Dam to the
mouth, in Category 4c—waters of the state not impaired by a pollutant but by pollution. The
1999 TMDL states the following:

Many of man's activities in the lower Boise River watershed contribute to degradation of flow and habitat
conditions. Flow manipulation for flood control, irrigation, impoundments, flood control activities such as
clearing debris and construction of levees, gravel mining, unscreened diversions, angling pressure and
barriers in the river all have adverse effects on habitat. It is DEQ's position that habitat modification and
flow alteration, which may adversely affect beneficial uses, are not pollutants under Section 303(d) of the
Clean Water Act. There are no water quality standards for habitat or flow, nor are they suitable for
estimation of load capacity or load allocations. Because of these practical limitations, TMDLs will not be
developed to address habitat modification or flow alteration. (DEQ 1999, p. 48)

This addendum relies on a staged implementation strategy as referenced in the US
Environmental Protection Agency’s (EPA’s) phased TMDL clarification memo (EPA 2006). The
staged implementation strategy for the lower Boise River acknowledges that National Pollutant
Discharge Elimination System (NPDES)-permitted point sources will strive to achieve the
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TMDL target as soon as possible through compliance schedules that will be written into the
NPDES permits consistent with 40 CFR 122.47.

However, this addendum does not define an implementation time frame for agricultural and other
nonpoint sources; rather, implementation should begin as soon as possible and continue until the
load allocation targets are met. Successfully achieving the TMDL targets and nonpoint source
allocations will depend on voluntary measures, including but not limited to, available funding,
cost-sharing, willing partners, and opportunities for water quality trading.

The Idaho Department of Environmental Quality (DEQ), through this addendum, encourages
water quality trading to the extent possible and practicable. Upon EPA approval of the TMDL
addendum, water quality trading implementation and details specific to the Lower Boise River
subbasin will subsequently be updated in the lower Boise River water quality trading framework.
Additionally, an updated implementation plan will be developed by designated management
agencies, including the Idaho Soil and Water Conservation Commission (ISWCC), to address
load reductions.

Idaho Code §39-3611 provides for the review of TMDLs, their allocations, and their assumptions
every 5 years. Accordingly, the lower Boise River TP TMDL addendum should include
compliance monitoring to assess the 5-year benchmarks, and new data obtained during
implementation will help measure the success of reaching water quality goals for both the SR-
HC target attainment and beneficial use attainment in the Lower Boise River subbasin. During
implementation, monitoring and analyses should be conducted under DEQ, US Geological
Survey (USGS), EPA, or other scientifically defensible and approved protocols.

Recognizing the many uncertainties in achieving the agricultural and other nonpoint source load
allocations over the long-term, an adaptive management-type approach for implementation
should address the following:

e Available funding, cost-sharing, and willing partners to help manage agricultural and
other nonpoint source TP contributions

e Effectiveness of agricultural best management practices (BMPs)

e Ability of ground water phosphorus levels to recover in land conversion and nutrient
reduction areas

e [Future drainage and water management policies

e Rate of land use conversion

e Effects of land use conversion on runoff and infiltration

TMDL Targets

This TMDL addendum focuses on two primary targets:

1. May 1-September 30 TP Concentration: TP concentrations (and TP load
equivalents®) < 0.07 mg/L in the lower Boise River near Parma to achieve the 2004
SR-HC TMDL TP target (Table B)

1 TP load equivalent, for purposes of this TMDL, is defined as the mass of TP (e.g., pounds per day) that
corresponds with an identified TP concentration (in milligrams per liter).
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2. Mean Monthly Benthic Chlorophyll-a: TP concentrations (and TP load
equivalents) correlated with a mean monthly benthic chlorophyll a (periphyton) level
< 150 mg/m? within the two §303(d)-listed (impaired) AUs on the main stem lower
Boise River— I1D17050114SW005_06b (Middleton to Indian Creek) and
ID17050114SWO001_06 (Indian Creek to the mouth)

a. With different TP allocations to achieve the mean monthly periphyton target for
the seasons:
= May 1-September 30 (Table B)
= QOctober 1-April 30 (Table C)

xviii July 2015



Lower Boise River TMDL: 2015 Total Phosphorus Addendum

Table B. Total phosphorus current loads, load capacities, and water quality targets for May 1-September 30, presented as per day
monthly averages. These are calculated for the Boise River near Parma (AU ID17050114SW001_06).

TP Parma TP
Current Current Tributary TP Current Dry Weather Current | Inputs Current Load

Parma| Background TP | Current NPDES WWTF and | Current Fish Hatchery Inputs w/o NPDES  |Current Ground Water TP|Nontormwater TP Inputs | Current Wet Weather Total Reaching| ParmaTP |Reduction

Flow Inputs® Industry TP Inputsb TP Inputs® Flows and Loads® Inputs® (Accounted for in Tribs)f Stormwater TP Inputs®| TP Inputs | Parma Load Needed
(cfs) (mg/L)‘(leIdav) (cfs) (mg/L) (lbs/day)| (cfs) (mg/L) (Ibs/day) (cfS)‘(mg/L) (Ibs/day) (cfS)‘ (mg/L)‘(le/dav) (cfs) (mg/L) (Ibs/day)|(cfs) (mg/L) (Ibs/day)| (Ibs/day) (%) | (lbs/day) (%)
3268 | 0.018 317 85.3 3.27 1506 32 0.05 9 853 0.25 1144 |-1390 0.21 -1573 168 0.44 394 30 044 71 1474 254% 3747 67%
912 | 0.018 88 85.3 3.27 1506 32 0.05 9 853 0.25 1144 164 0.21 186 168 0.44 394 30 044 71 3005 51% 1531 78%
705 | 0.018 68 85.3 3.27 1506 32 0.05 9 853 0.25 1144 300 0.21 340 168 0.44 394 30 044 71 3139 38% 1190 78%
624 |0015° 50 | 840" 318 © 1440 | NA 006 9 |88 018" 880 | 485 021 7 562 | 168 044 394 |NoStorm Event 2942 34% 1010 77%
383 | 0.018 37 85.3 3.27 1506 32 0.05 9 853 0.25 1144 398 0.21 450 168 0.44 394 30 044 71 3218 23% 738 80%

Note: The USGS-derived values highlighted in green are only for comparing the USGS mass balance data with long-term flow and load duration data and not for
allocation purposes. The USGS August 2012 mass balance model estimated the total diversions as -1,590 cubic feet per second (cfs) at 0.22 mg/L TP, resulting
in 1,890 Ib/day.

@ Background TP concentration of 0.018 mg/L was utilized based on 2005-2013 USGS Diversion Dam data, with detection levels of 0.01 mg/L. Long-term median
data and the USGS 2012-2013 synoptic data (Etheridge 2013) indicate background concentrations of 0.02 and 0.015 mg/L.
® POTW and industrial discharge data are calculated for May 1-September 30, 2012, and represented in Table 15. The USGS August 2012 synoptic sample data
represent only POTW contributions from Lander, West Boise, Meridian, Middleton, Nampa, and Caldwell facilities (Etheridge 2013).

FISh hatchery data represent the Idaho Department of Fish and Game Eagle and Nampa facilities identified in Table 15.
Trlbutary data were calculated by removing POTW, industrial, and aquaculture flows, concentrations, and loads that discharge into tributaries. The USGS August

2012 synoptic sample calculated tributaries by removing the contributions from only the Meridian and Nampa facilities (Etheridge 2013).

® The USGS August 2012 mass balance model was used to adjust ground water flows, including ground water loss (-1,315) under various river flow scenarios
(Alex Etheridge, pers. comm., 2014). The USGS August 2012 synoptic sampling identified ground water flows as 485 cfs with 0.21 mg/L TP concentration
(Etherldge 2013).

" Nonstormwater (dry weather) contributions were derived from data provided by the Lower Boise Watershed Council (LBWC) stormwater workgroup (Appendix C).

Current nonstormwater flows and loads are a subcomponent of, and not summed separately from, tributary and ground water/unmeasured discharge.

9 Stormwater (wet weather) contributions were derived from data provided by the LBWC stormwater workgroup (Appendix C). These flows and loads represent
specific precipitation (storm) events and were not captured as part of the USGS August 2012 synoptic sample (Etheridge 2013).

*The current wet weather TP concentration (0.75 mg/L) and current dry weather TP concentration (0.12 mg/L) were averaged in order to provide a broad estimate
given the low number of data points and high range in flows. ((.75+.12)/2=.435 mgl/l)

Table C. Total phosphorus loads and water quality targets for October 1-April 30, expressed per day as monthly averages. These are
calculated for the lower Boise River near Parma (AU 1D17050114SW001_06).

Current Load?® Water Quality Targets”
Flow?® Flow d TP TP Load
(cfs) Rank (%) TP Conc. TP Loa Allocations Reductions TP Conc. TP Load
(mg/L) (Ib/day) (mg/L) Reductions (%)

(Ib/day as a monthly average)

1,293 Mean 0.3 2,302 815 -1,487 0.11 65%

Based on a data from October 1-April 30, 1987 through 2012.
® Mean load capacities and water quality targets calculated and applied as instream conditions.
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May 1-September 30 TP < 0.07 mg/L

The final SR-HC TMDL was approved by EPA in September 2004 (DEQ and ODEQ 2004). The
TMDL addressed point and nonpoint sources within the 2,500 square miles that discharge or
drain directly to the Snake River from where it intersects the Oregon/ldaho border near Adrian,
Oregon (river mile 409) to immediately upstream of the inflow of the Salmon River (river mile
188). Five major tributaries received gross phosphorus allocations at their mouths, including the
lower Boise River. The SR-HC TMDL was developed with the assumption that the three major
Idaho and two major Oregon tributaries would receive individual nutrient TMDLSs or
implementation plans that satisfy final SR-HC nutrient TMDL requirements. Load allocations
were developed to achieve target TP concentrations of <0.07 mg/L in the Snake River and
Brownlee Reservoir, particularly during periods when dissolved oxygen levels are low. In this
addendum, compliance with the SR-HC TMDL was determined by applying a TP target of
<0.07 mg/L at the mouth of the lower Boise River (near Parma) from May 1-September 30.

This TMDL uses a flow duration curve with water quality targets to develop a tiered load
reduction approach needed to achieve the May 1-September 30 TP target of <0.07 mg/L. This
analysis used the USGS August 2012 mass balance model (Etheridge 2013), along with long-
term flow and TP concentration data from the lower Boise River. The final TP allocations were
developed to also achieve a mean monthly periphyton target of <150 mg/m? in the lower Boise
River. As a result, the TP allocations in this TMDL represent the TP loadings that are assumed to
achieve both the SR-HC TMDL and lower Boise River mean monthly periphyton target, not the
maximum potential TP loadings into the lower Boise River that would solely achieve the SR-HC
TMDL target.

Mean Monthly Benthic Chlorophyll a Target

This addendum also uses the AQUATOX model, USGS 2012 and 2013 synoptic sampling data,
historical data, and other available information to develop TP allocations needed to achieve a
mean monthly benthic (periphyton) chlorophyll a target of <150 mg/m? within the two impaired
AUs. If it appears that full support of beneficial uses in the lower Boise River is not being
attained during the 5-year review or subsequent post-TMDL implementation, other habitat
measures may be considered to further reduce periphyton growth.

TMDL Allocation Scenario

The final AQUATOX model scenario and TMDL allocation structure that achieves the May 1—
September 30 TP target near Parma and the mean monthly periphyton target included the
following inputs and results:

e Point sources at 0.1 mg/L TP May-September

e Point sources at 0.35 mg/L TP October—April (except Idaho Department of Fish and
Game [IDFG] Eagle and Nampa facilities set at 0.1 year-round)

e Agricultural tributaries and ground water at 0.07 mg/L TP year-round

e Stormwater (wet weather) TP loads reduced by 42%

e Nonstormwater (dry weather) TP loads by 84%
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May 1-September 30 TMDL Allocations

The following TP sector allocations (Table D and Table E) represent the load reductions
necessary to achieve both targets. Figure B displays current loads versus the load allocations for

these sectors.
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Table D. Gross load and wasteload allocations by sector for the lower Boise River, May 1-September 30, presented per day as monthly
averages. DEQ intends that wasteload allocations are to be expressed as average monthly limits

Dry Weather Parma TP
Background TP Tributary TP "y Wet Weather TP Input P
NPDES POTW and Industry Fish Hatchery TP ) Ground Water TP Nonstormwater TP Al q Loadw/ | parmaTP
Parma| ajjocations® " . Allocations w/o NPDES . ) Stormwater TP ocations| Inputs Allocations
fl TP Allocations Allocations' a Allocations' Allocations . (perdayas [ poocpi Load
OW: [ {per day asmonthly (per day as monthly average) (per day as monthly average) Flows and TP Loads (per day as monthly average) (A ted for in Trib: )f Allocations' monthly eaching (frardtayes Reduction
average) (per day as monthly average) CCOUDTECIONINbS (per day as monthly average) average) Parma monthly
(per day as monthly average) average)
A Al hJ
(cfs) |(mg/L) (Ib/day) | (cfs) (mg/L) (Ib/day) | (cfs) (mg/L) (Ib/day)| (cfs) (mg/L) (Ib/day) | (cfs) (mg/L) (Ib/day) | (cfs) (mg/L) (Ib/day) |(cfs) (mg/L) (Ib/day) | (Ib/day) (%) (Ib/day) (%)
3268 | 0.018 317 135.6 0.10 73 37 0.10 20 822 0.07 310 -1390 0.07 -524 168 n/a 63 30 n/a 41 237 254% 601 84%
912 | 0.018 88 135.6 0.10 73 37 0.10 20 822 0.07 310 164 0.07 62 168 n/a 63 30 n/a 41 594 51% 303 80%
705 | 0.018 68 135.6 0.10 73 37 0.10 20 822 0.07 310 300 0.07 113 168 n/a 63 30 n/a 41 625 38% 237 80%
624 | 0.015° 50 [1200° 0.0 65 34 010 18 [888" 007 335 | 485 007 183 | 168 n/a 63 |No Storm Event 651 34% 24 78%
383 | 0.018 37 135.6 0.10 73 37 0.10 20 822 0.07 310 398 0.07 150 168 n/a 63 30 n/a 41 631 23% 145 80%
Note: The green highlight represents data derived from the USGS August 2012 mass balance model for the lower Boise River (Etheridge 2013). The USGS-

derived values are only for comparing the USGS mass balance data with long-term flow and load duration data and not for TP allocation purposes.
@ Background TP concentration of 0.018 mg/L was used based on 2005-2013 USGS Diversion Dam data, with detection levels of 0.01 mg/L (see section 3.2.2).
Long-term median data and the USGS 2012-2013 synoptic data (Etheridge 2013) indicate background concentrations of 0.02 and 0.015 mg/L.
| ® POTW and industrial discharge data are based on facility design flows, represented in Table 15. The USGS August 2012 synoptic sample data represent only
POTW contributions from Lander, West Boise, Meridian, Middleton, Nampa, and Caldwell facilities (Etheridge 2013).
| °Fish hatchery data represent the Idaho Department of Fish and Game Eagle and Nampa facilities identified in Table 15.

d Tributary data were calculated by removing all POTW, industrial, and aquaculture design flows, concentrations, and loads that discharge into tributaries. The
USGS August 2012 synoptic sample calculated tributaries by removing the contributions from only the Meridian and Nampa facilities (Etheridge 2013).

° The USGS August 2012 mass balance model was used to adjust ground water flows, including ground water loss (-1,315 cfs) under various river flow scenarios
(Alex Etheridge, pers. comm., 2014). The USGS August 2012 synoptic sample identified ground water flows as 485 cfs with a 0.21 mg/L TP concentration
(Etheridge 2013).

" Nonstormwater (dry weather) allocations were derived from data provided by the LBWC stormwater workgroup (Appendix C) and represent an 84% TP load
reduction on average across all MS4s in order to achieve a 0.07 mg/L TP load equivalent under current flows. Nonstormwater flows and loads are largely

unmeasured throughout the subbasin and are a subcomponent of, and not summed separately from, tributary and ground water load allocations.

9 Stormwater (wet weather) allocations were derived from the data provided by the LBWC stormwater workgroup (Appendix C) and represent a 42% TP load
reduction on average across all MS4s. These flows and loads represent specific precipitation (storm) events and were not captured as part of the USGS August
2012 synoptic sample (Etheridge 2013).
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Table E. Gross load and wasteload allocations by sector for the lower Boise River, May 1-September 30, presented per day as monthly
averages. DEQ intends that wasteload allocations are to be expressed as average monthly limits.

Current

Current

Target TP

TP Allocation

Sector TP Conc. TP Load Conc. (Ib/day as a RZSLC;?;n Notes
(mg/L) (Ib/day) (mg/L) monthly average)
Average Daily 0.018 37 0.018 37 0% Background TP concentration of 0.018 mg/L was used based on 2005-2013
Background USGS Diversion Dam data, with detection levels of 0.01 mg/L (see section 3.2.2).
Background was based on the quantity of water reaching Parma under the 90th
percentile low flow conditions.
Average Daily 3.27 1,506 0.1 73 -95% Publicly owned treatment works (POTW) and industrial discharge data are based
NPDES POTW and on facility design flows, represented in Table 15.
Industry
Average Fish 0.05 9 0.1 20 110% Fish hatchery data represent the Idaho Department of Fish and Game Eagle and
Hatchery Nampa facilities identified in Table 15
Average Tributary 0.25 1,144 0.07 310 -73% Tributary data (Table 17) were calculated by removing all POTW, industrial, and
(w/o NPDES Flows aquaculture design flows, concentrations, and loads that discharge into tributaries.
and Loads)
Average Ground 0.21 450 0.07 150 -67% The USGS August 2012 mass balance model was used to estimate average
Water and ground water flows. Ground water was based on the 90th percentile low flow
Unmeasured conditions.
Average 0.44 394 n/a n/a -84% Nonstormwater (dry weather) allocations were derived from the data provided by
Nonstormwater Dry the LBW C stormwater workgroup (Table 8 and Appendix C). Nonstormwater flows
Weather and loads are a subcomponent of, and not summed separately from, tributary and
ground water load allocations.
Average n/a 71 n/a n/a -42% Stormwater (wet weather) allocations were derived from the data provided by the
Stormwater Wet LBWC stormwater workgroup (Table 8 and Appendix C). These flows and loads
Weather represent specific precipitation (storm) events.
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Figure B. Current TP loads versus allocations for the lower Boise River, May 1-September 30.

m Current TP Load (Ibs/day)
TP Allocations (lbs/day)

Notes: Stormwater (wet weather; WWx) flows and loads are associated with precipitation (storm) events conveyed through permitted and nonpermitted MS4s.

Stormwater (wet weather) allocations represent a 42% TP load reduction on average across all MS4s.

Nonstormwater (dry weather; DWx) allocations represent an 84% TP load reduction on average across all MS4s in order to achieve a 0.07 mg/L TP load
equivalent under current flows. Nonstormwater flows and loads are a subcomponent of, and not summed separately from, tributary and ground water load

allocations.
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October 1-April 30 TMDL Allocations

The following TP sector allocations (Table F) represent the reductions necessary to achieve the
following:
e Mean monthly periphyton target of < 150 mg/m? within the impaired AUs of the lower

Boise River
e Average TP load reductions in the lower Boise River fully supporting beneficial uses and
TP concentrations are at or near the EPA Gold Book recommended value of 0.1 mg/L

(EPA 1986)

Figure C displays current loads versus the October—April load allocation for these sectors.
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Table F. Gross load and wasteload allocations by sector for the lower Boise River, October 1-April 30, presented per day as monthly
averages. DEQ intends that wasteload allocations are to be expressed as average monthly limits.

Current Current TP Target TP TP Allocation Percent
Sector TP Conc. Load Conc. (Ib/day as a Reduction Notes
(mg/L) (Ib/day) (mg/L) monthly average)

Average Daily 0.018 Flow 0.018 Flow 0% Background TP concentration of 0.018 mg/L was used based on 2005-2013

Background dependent dependent USGS Diversion Dam data, with detection levels of 0.01 mg/L (see section
3.2.2). The actual background loading (in pounds) is variable depending on the
river inflow from upstream, ground water, and tributary/drain sources.

Average NPDES 3.32 1,394 0.35 256 -82% POTW and industrial discharge data are based on facility design flows,

POTW and represented in Table 20.

Industry

Average Fish 0.07 13 0.1 20 +50% Fish hatchery data represent the Idaho Department of Fish and Game Eagle

Hatchery and Nampa facilities identified in Table 20.

Average Tributary 0.22 580 0.07 178 -69% Tributary data (Table 21) were calculated by removing all POTW, industrial,

(w/o NPDES and aquaculture design flows, concentrations, and loads that discharge into

Flows and Loads) tributaries.

Average Ground 0.15 127 0.07 57 -55% The USGS October 2012 and March 2013 mass balance models were used to

Water and estimate average ground water flows.

Unmeasured

Average n/a 44 n/a n/a -84% Nonstormwater (dry weather) allocations were derived from the data provided

Nonstormwater by the LBWC stormwater workgroup and represent an 84% TP load reduction

Dry Weather on average across all MS4s in order to achieve a <0.07 mg/L TP load
equivalent under current flows. Nonstormwater (dry weather) flows and loads
are a subcomponent of, and not summed separately from, tributary and ground
water load allocations.

Average n/a 107 n/a n/a -43% Stormwater (wet weather) allocations were derived from the data provided by

Stormwater the LBW C stormwater workgroup and represent a 43% TP load reduction on

Wet Weather average across all MS4s. These flows and loads represent specific
precipitation (storm) events.
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Figure C. Current TP loads versus allocations for the lower Boise River, October 1-April 30.

Notes: Stormwater (wet weather; WWx) flows and loads are associated with precipitation (storm) events conveyed through permitted and nonpermitted MS4s.
Stormwater (wet weather) allocations represent a 43% TP load reduction on average across all MS4s.

Nonstormwater (dry weather; DWx) allocations represent an 84% TP load reduction on average across all MS4s in order to achieve a 0.07 mg/L TP load
equivalent under current flows. Nonstormwater flows and loads are a subcomponent of, and not summed separately from, tributary and ground water load

allocations.
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Instream TP and Periphyton Reductions

The final TMDL model scenario and TMDL allocation described above reduces TP
concentrations and loads in the lower Boise River and the predicted year-round periphyton
growth. Specifically, the final TMDL model scenario and TP allocation structure accomplishes
the following:

e Includes the TP allocations necessary to achieve the May 1-September 30 target of
<0.07 mg/L TP at the mouth of the lower Boise River near Parma based on long-term
load duration data.

e Achieves the mean monthly benthic chlorophyll a target of <150 mg/m? in the impaired
AUs of the lower Boise River. Multiple lines of evidence indicate that the TMDL
phosphorus reductions are sufficient to achieve the mean monthly periphyton target on an
AU basis, as well as achieve TP concentrations at or near the EPA Gold Book
recommended value of 0.1 mg/L (EPA 1986). Although brief periods of elevated
periphyton may occur during August and September in portions of the river, these are
likely due to growth of low-nutrient diatoms that can proliferate under low-nutrient and
other habitat conditions. These rationales are further discussed in the model report
(DEQ 2014a).

The TMDL analysis illustrates a point of diminishing returns, beyond which further TP
reductions do not result in significant reductions in periphyton, likely due to other environmental
factors and organic enrichment in the system. TP reductions beyond those modeled in the final
TMDL model scenario do not yield measureable improvements in periphyton reductions.

Figure D further represents the annual average periphyton in segments 9-13 (the two impaired
AUs of the lower Boise River) under the various model scenarios. Large reductions in
periphyton growth are expected to occur under Scenario 3 (the final model scenario), but
additional TP reductions would result in only slight periphyton reductions.

Annual Average Periphyton in Segments 9 - 13
Scenario Comparison

120

Periphyton chlorophyll a (mg/m~2)
=3 [=a) 2] g
[e] (=) (=]

[l
o

o

1 2 3 4 5 6 7
Scenario
Figure D. Annual average periphyton concentrations in model segments 9-13 (the impaired AUs

of the lower Boise River) under seven model scenarios. Full descriptions of the model scenarios
are available in section 5.4.2 of this TMDL.
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Public Participation

Throughout the TMDL development process, DEQ frequently consulted, coordinated, and met
with the Southwest Basin Advisory Group (BAG), Lower Boise Watershed Council (LBWC),
technical advisory committee (TAC) and other workgroups, EPA, USGS, and other interested
stakeholders. Since revitalizing this specific TMDL effort in March 2012, DEQ has consulted
with these interested stakeholders in more than 100 meetings, of which, nearly all were open and
announced to the public. This continual stakeholder participation was, and will be, critical
before, after the public comment period in June-July 2015 and in the subsequent TMDL
implementation. In addition to these meetings, DEQ also kept the public informed by posting
specific TMDL-related information on the DEQ Lower Boise River Watershed Advisory Group
webpage: www.deq.idaho.gov/regional-offices-issues/boise/basin-watershed-advisory-
groups/lower-boise-river-wag. Posted information includes drafts of the TMDL and model
report and more.
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Introduction

This document addresses two assessment units (AUS) in the lower Boise River that have been
placed in Category 5 of Idaho’s most recent federally approved Integrated Report (DEQ 2014c).
The purpose of this total maximum daily load (TMDL) addendum is to characterize and
document total phosphorus (TP) pollutant loads within the Lower Boise River subbasin. The first
portion of this document presents key characteristics or updated information for the subbasin
assessment, which is divided into four major sections: subbasin characterization (section 1),
water quality concerns and status (section 2), pollutant source inventory (section 3), and a
summary of past and present pollution control efforts (section 4). While the subbasin assessment
is not a requirement of the TMDL, the Idaho Department of Environmental Quality (DEQ)
performs the assessment to ensure impairment listings are up-to-date and accurate.

The subbasin assessment is used to develop a TMDL for each pollutant of concern for the
subbasin. The TMDL (section 5) is a plan to improve water quality by limiting pollutant loads.
Specifically, a TMDL is an estimate of the maximum pollutant amount that can be present in a
water body and still allow that water body to meet water quality standards (40 CFR Part 130).
Consequently, a TMDL is water body- and pollutant-specific. The TMDL also allocates
allowable discharges of individual pollutants among the various sources discharging the
pollutant.

Regulatory Requirements

This document was prepared in compliance with both federal and state regulatory requirements.
The federal government, through the United States Environmental Protection Agency (EPA),
assumed the dominant role in defining and directing water pollution control programs across the
country. DEQ implements the Clean Water Act in Idaho, while EPA oversees Idaho and certifies
the fulfillment of Clean Water Act requirements and responsibilities.

Congress passed the Federal Water Pollution Control Act, more commonly called the Clean
Water Act, in 1972. The goal of this act was to “restore and maintain the chemical, physical, and
biological integrity of the nation’s waters” (33 USC 81251). The act and the programs it has
generated have changed over the years as experience and perceptions of water quality have
changed. The Clean Water Act has been amended 15 times, most significantly in 1977, 1981,
and 1987. One of the goals of the 1977 amendment was protecting and managing waters to
ensure “swimmable and fishable” conditions. These goals relate water quality to more than just
chemistry.

The Clean Water Act requires that states and tribes restore and maintain the chemical, physical,
and biological integrity of the nation’s waters. States and tribes, pursuant to 8303 of the Clean
Water Act, are to adopt water quality standards necessary to protect fish, shellfish, and wildlife
while providing for recreation in and on the nation’s waters whenever possible. DEQ must
review those standards every 3 years, and EPA must approve Idaho’s water quality standards.
Idaho adopts water quality standards to protect public health and welfare, enhance water quality,
and protect biological integrity. A water quality standard defines the goals of a water body by
designating the use or uses for the water, setting criteria necessary to protect those uses, and
preventing degradation of water quality through antidegradation provisions.
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Section 303(d) of the Clean Water Act establishes requirements for states and tribes to identify
and prioritize water bodies that are water quality limited (i.e., water bodies that do not meet
water quality standards). States and tribes must periodically publish a priority list (a “8303(d)
list”) of impaired waters. Currently, this list is published every 2 years as the list of Category 5
waters in ldaho’s Integrated Report. For waters identified on this list, states and tribes must
develop a TMDL for the pollutants, set at a level to achieve water quality standards.

DEQ monitors and assesses waters, and for those not meeting water quality standards, DEQ must
establish a TMDL for each pollutant impairing the waters. However, some conditions that impair
water quality do not require TMDLs. EPA considers certain unnatural conditions—such as flow
alteration, human-caused lack of flow, or habitat alteration—that are not the result of discharging
a specific pollutant as “pollution.” TMDLSs are not required for water bodies impaired by
pollution, rather than a specific pollutant. A TMDL is only required when a pollutant can be
identified and in some way quantified.

1 Subbasin Assessment—Subbasin Characterization

This document is an addendum to the Lower Boise River TMDL: Subbasin Assessment, Total
Maximum Daily Load (DEQ 1999). Addendums address waters within a hydrologic unit code
that did not previously receive a TMDL for a specific pollutant or require an update to an
existing EPA-approved TMDL. This TMDL addresses the two AUs (ID17050114SW001_06
and 1D17050114SWO005_06b) in the main stem of the lower Boise River that are currently on
Idaho’s §303(d) list for TP and do not have TMDLSs.

A separate addendum is needed for the remaining list of pollutants in the lower Boise River
tributaries. Additionally, a separate addendum to the Snake River-Hells Canyon (SR-HC) TMDL
will be prepared for Sand Hollow Creek, a tributary to the Snake River, which is also impaired
for cause unknown—nutrients suspected.

1.1 Physical, Biological, and Cultural Characteristics

A thorough discussion of the physical, biological, and cultural characteristics of the Lower Boise
River subbasin are provided in the 1999 TMDL (DEQ 1999), the Lower Boise River
Implementation Plan Total Phosphorus (DEQ 2008), and the Lower Boise River: TMDL Five-
Year Review (DEQ 2009b).

1.2 Subwatershed Characteristics

The Lower Boise River subbasin is one of the more complex watersheds in Idaho (Figure 1;
DEQ 2009). Figure 2 shows the conveyance network (DEQ 2009b), and Figure 3 provides a
simplified schematic of the diversions, drains, and tributaries along the lower Boise River

(Etheridge 2013). Figure 4 displays the daily mean flows at the upper end of the lower Boise
River at Diversion Dam, at Glenwood Bridge, near Middleton, and near the mouth at Parma.

Detailed discussions of the streams within the subbasin are provided in the following documents:
e Fivemile and Tenmile Creek Subbasin Assessment (DEQ 2001a)
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Mason Creek Subbasin Assessment (DEQ 2001e)

Sand Hollow Creek Subbasin Assessment (DEQ 2001f)

Indian Creek Subbasin Assessment (DEQ 2001b)

Water in the Boise Valley: A History of the Nampa and Meridian Irrigation District
(Stevens 2014, unpublished)

e When the River Rises: Flood Control on the Boise River (Stacy 1993)

The following description of flow characteristics in the lower Boise River comes from the 1999
TMDL:

The presence of upper Boise (Anderson Ranch and Arrowrock) and lower Boise (Lucky Peak, Diversion
Dam, and Barber Dam) reservoirs and dams, numerous diversions, and local flood control policies have
significantly altered the flow regime and the physical and biological characteristics of the lower Boise
River.

Lucky Peak Dam, the structure controlling flow at the upstream end of the watershed, was constructed and
began regulating flow in 1957. Water is released from the reservoir to the Boise River just a few miles
upstream from Boise. Water releases from the reservoir are managed primarily for flood control and
irrigation. Other management considerations include power generation, recreation, maintenance of
minimum stream flows during low flow periods and release of water to augment salmon migration flows in
the Snake River.

Flow regulation for flood control has replaced natural, short duration (two to three months), flushing peak
flows with longer (four to six months), and greatly reduced, peak flows. Water management has increased
discharge during the summer irrigation season and significantly decreased winter low flows.

The regulated annual hydrograph can be divided into three flow regimes. Low flow conditions generally
begin in mid-October when irrigation diversions end. The low flow period extends until flood control
releases begin, sometime between the end of January and March. Flood flows generally extend through
June, and releases for irrigation control flows from July through mid-October?.

The U.S. Bureau of Reclamation (USBR) reserves 102,300 acre-feet of storage to maintain instream flows
during the winter low flow period. Storage water provides winter instream flows of 80 cfs from Lucky Peak
Dam. The Idaho Fish and Game (IDFG) seeks a minimum target release of 150 cfs for fish protection.
IDFG has secured 50,000 acre-feet of storage water in Lucky Peak Reservoir to augment winter low flows.
With both of these sources it is frequently possible to maintain winter flows of 240 cfs. Flood season flows
for the Boise River below Lucky Peak Dam range from about 2000 to 6500 cfs. Irrigation season flows
typically range from 2000 to 4000 cfs. (DEQ 1999)

In addition, the TMDL provides a concise description of the movement and management of
water between Diversion Dam and Parma, which still applies to the current management:

During the irrigation season, numerous diversions carry water to irrigate fields along the north and south
sides of the river. Based on location and quantity of diversions and drains the lower Boise River can be
divided in two parts at Middleton. The majority of the water that is diverted from the river is removed
beginning at Diversion Dam and ending at the Star Road diversion. Over half of the average annual
discharge of the river is diverted before it passes the City of Boise. Most drains return to the river below
Middleton. Many return flows join the river in the vicinity of Caldwell, while two other large return flows
enter between Caldwell and Parma. The reach from Middleton to Caldwell usually has the lowest flows

2 Flood flow timing can range from none or occur from January to early July, depending on the water year. Irrigation
flows begin after flood flows and can begin from April 1 to early July. The end of irrigation season is also a range
depending on water supply but generally ends mid-September to mid-October.
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during the irrigation season...During the irrigation season, the monthly average flows at Middleton and
Parma are significantly less than at the upstream gaging station. In low water years, diversions have
reduced instream flows to as low as 200 cfs at Middleton during the irrigation season.

Diversions from the Boise River typically exceed total river discharge in low flow years, because return
flows are rediverted for irrigation in a lower stretch of the river. The repeated use and reuse of water is a
complicating factor in determining the fate of pollutants discharged to the river and the effects of pollutant
reductions at different locations. The sheer number of canals and laterals in the watershed suggest the
complexity of interpreting flow conditions and pollutant fate (Figure 7).

In addition to affecting river flows, irrigation practices have also altered drainage patterns in the watershed.
Water does not follow natural drainage paths in much of the lower Boise valley. Natural drainages in the
lowlands and irrigated areas of the valley have been deepened, lengthened, straightened, and diverted while
drains, laterals, and canals have been constructed. The stream alterations and man-made waterways have
created new drainage areas that are significantly different from the natural subwatershed areas. (DEQ 1999)

In addition to being listed in Category 5 due to excess nutrients, the 2012 Integrated Report
(DEQ 2014c) identifies the lower Boise River, from Diversion Dam to the mouth, as in Category
4c—waters of the state not impaired by a pollutant but by pollution—in recognition of the
impact of flow and habitat alteration on beneficial use support.

Many of man's activities in the lower Boise River watershed contribute to degradation of flow and habitat
conditions. Flow manipulation for flood control, irrigation, impoundments, flood control activities such as
clearing debris and construction of levees, gravel mining, unscreened diversions, angling pressure and
barriers in the river all have adverse effects on habitat. It is DEQ's position that habitat modification and
flow alteration, which may adversely affect beneficial uses, are not pollutants under Section 303(d) of the
Clean Water Act. There are no water quality standards for habitat or flow, nor are they suitable for
estimation of load capacity or load allocations. Because of these practical limitations, TMDLs will not be
developed to address habitat modification or flow alteration. (DEQ 1999, p. 48)

Sources of phosphorus are diverse due to the landownership and management in the watershed
(Figure 5) and include wastewater treatment discharges, stormwater, agriculture, background
(from Lucky Peak Reservoir releases), and ground water return flows. Phosphorus from these
sources is routed through a physically complex network of river, tributaries, and irrigation
conveyances.
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Lower Boise River Watershed
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Figure 1. The Lower Boise River subbasin and delineation of subwatersheds (DEQ 2009b).
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Figure 2. Lower Boise River dams and diversions (canals) permitted through the Idaho Department of Water Resources (DEQ 2009b).
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Figure 4. Daily mean flows (in cubic feet per second, cfs) in the lower Boise River above Diversion
Dam (US Bureau of Reclamation, 1987-2012), below Diversion Dam (US Bureau of Reclamation
and US Geological Survey, 1987-2012), at Glenwood Bridge (US Geological Survey, 1987-2012),
near Middleton (Idaho Power Company, 1988-2012), and near Parma (US Geological Survey, 1987—

2012).
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Figure 5. Land use in the Lower Boise River subbasin.
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This TMDL addresses two lower Boise River main stem AUs identified as impaired on the 2012
§303(d) list (Figure 6):

e Boise River—Indian Creek to Mouth (ID17050114SW001_06)

e Boise River—Middleton to Indian Creek (ID17050114SW005_06b)

Tributary and upstream AUs that are not listed as impaired for TP are addressed as pollutant
sources to the impaired AUs.

The lower Boise River is a 64-mile stretch of river that flows through Ada and Canyon Counties.
The river flows in a northwesterly direction from Lucky Peak Dam to its confluence with the
Snake River near Parma, Idaho. Major tributaries include Fifteenmile Creek, Mill Slough, Mason
Creek, Indian Creek, Conway Gulch, and Dixie Drain. The perennial nature of these tributaries
may be the result of agricultural diversion and drain deepening activities in the early

20th century due to elevated ground water levels associated with agricultural irrigation practices
(Stevens 2014, unpublished).

Detailed discussions of the Lower Boise River subbasin were provided in the 1999 TMDL (DEQ
1999) and 5-year review (DEQ 2009b).
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Figure 6. The Lower Boise River subbasin. The impaired AUs specifically addressed in this TMDL
are identified by their AU number on the map (impaired AUs in this TMDL begin with
ID17050114SW).
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2 Subbasin Assessment—Water Quality Concerns and Status

This section includes a description of water quality concerns and the status and attainability of
designated uses and water quality criteria for the water bodies in the watershed. It also provides
additional information about the §303(d)-listed waters that are addressed in the TMDL, including
listing history, rationales for listing, listed pollutants, a description of the designated uses and
whether the uses are attainable, the criteria to protect the designated uses, and a summary and
analyses of existing water quality data.

2.1 Water Quality Limited Assessment Units Occurring in the
Subbasin

Section 303(d) of the Clean Water Act states that waters that are unable to support their
beneficial uses and do not meet water quality standards must be listed as water quality limited.
Subsequently, these waters are required to have TMDLSs developed to bring them into
compliance with water quality standards.

2.1.1 Assessment Units

AUs are groups of similar streams that have similar land use practices, ownership, or land
management. However, stream order is the main basis for determining AUs—even if ownership
and land use change significantly, the AU usually remains the same for the same stream order.

Using AUs to describe water bodies offers many benefits, primarily that all waters of the state
are defined consistently. AUs are a subset of water body identification numbers, which allows
them to relate directly to the water quality standards.

Table 1 shows the pollutants listed and the basis for listing for each §303(d)-listed AU in the
subbasin that is addressed in this TMDL. Two AUs on the main stem lower Boise River are
listed as impaired for TP. In 2009, EPA partially approved ldaho's final 2008 8303(d) list

(DEQ 2009a). In that decision, EPA disapproved delisting of the lower Boise River for nutrients
(total phosphorus) because DEQ did not demonstrate good cause to delist and provided
insufficient rationale to justify the exclusion of existing and readily available data. EPA
subsequently took public comment on this disapproval. EPA concluded in its final decision letter
dated October 13, 2009, that the lower Boise River is water quality-limited and returned the
lower Boise River to Idaho’s 8303(d) list (EPA 2009a).

Table 1. Lower Boise River subbasin 8303(d)-listed assessment units addressed in this TMDL.

Assessment Unit Assessment Unit Listed - .
Name Number Pollutants Listing Basis
Boise River— ID17050114SW001_06 Total phosphorus 1996 §303(d) list—Nutrients
Indian Creek to mouth
Boise River— ID17050114SW005_06b  Total phosphorus 1996 §303(d) list—Nutrients

Middleton to Indian Creek
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2.2 Applicable Water Quality Standards and Beneficial Uses

Idaho water quality standards (IDAPA 58.01.02) list beneficial uses and set water quality goals
for waters of the state. Idaho water quality standards require that surface waters of the state be
protected for beneficial uses, wherever attainable (IDAPA 58.01.02.050.02). These beneficial
uses are interpreted as existing uses, designated uses, and presumed uses as described briefly in
the following paragraphs. The Water Body Assessment Guidance (Grafe et al. 2002) provides a
more detailed description of beneficial use identification for use assessment purposes. Applicable
water quality standards are described in more detail in Appendix A.

Beneficial uses include the following:

e Aguatic life support—cold water, seasonal cold water, warm water, salmonid spawning,
and modified

e Contact recreation—primary (swimming) or secondary (boating)

e Water supply—domestic, agricultural, and industrial

e Wildlife habitats

e Aesthetics

2.2.1 Existing Uses

Existing uses under the Clean Water Act are “those uses actually attained in the water body on or
after November 28, 1975, whether or not they are included in the water quality standards”

(40 CFR 131.3). The existing instream water uses and the level of water quality necessary to
protect the uses shall be maintained and protected (IDAPA 58.01.02.051.01). Existing uses need
to be protected, whether or not the level of water quality to fully support the uses currently
exists. A practical application of this concept would be to apply the existing use of salmonid
spawning to a water that supported salmonid spawning since November 28, 1975, but does not
now due to other factors, such as blockage of migration, channelization, sedimentation, or excess
heat.

2.2.2 Designated Uses

Designated uses under the Clean Water Act are “those uses specified in water quality standards
for each water body or segment, whether or not they are being attained” (40 CFR 131.3).
Designated uses are simply uses officially recognized by the state. In Idaho, these include uses
such as aquatic life support, recreation in and on the water, domestic water supply, and
agricultural uses. Multiple uses often apply to the same water; in this case, water quality must be
sufficiently maintained to meet the most sensitive use (designated or existing). Designated uses
may be added or removed using specific procedures provided for in state law, but the effect must
not be to preclude protection of an existing higher quality use such as cold water aquatic life or
salmonid spawning. Designated uses are described in the Idaho water quality standards (IDAPA
58.01.02.100) and specifically listed by water body in sections 110-160.

2.2.3 Undesignated Surface Waters and Presumed Use Protection

In Idaho, due to a change in scale of cataloging waters in 2000, most water bodies listed in the
tables of designated uses in the water quality standards do not yet have specific use designations
(IDAPA 58.01.02.110-160). The water quality standards have three sections that address
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nondesignated waters. Sections 101.02 and 101.03 specifically address nondesignated man-made
waterways and private waters. Man-made waterways and private waters have no presumed use
protections. Man-made waters are protected for the use for which they were constructed unless
otherwise designated in the water quality standards. Private waters are not protected for any
beneficial uses unless specifically designated in the water quality standards.

All other undesignated waters are addressed by section 101.01. Under this section, absent
information on existing uses, DEQ presumes that most Idaho waters will support cold water
aquatic life and either primary or secondary contact recreation (IDAPA 58.01.02.101.01). To
protect these so-called presumed uses, DEQ applies the numeric cold water and recreation
criteria to undesignated waters. If in addition to presumed uses, an additional existing use

(e.g., salmonid spawning) exists, then the additional numeric criteria for salmonid spawning
would also apply (e.g., intergravel dissolved oxygen, temperature) because of the requirement to
protect water quality for that existing use. However, if some other use that requires less stringent
criteria for protection (such as seasonal cold aquatic life) is found to be an existing use, then a
use designation (rulemaking) is needed before that use can be applied in lieu of cold water
criteria (IDAPA 58.01.02.101.01).

2.3 Attainment of Beneficial Uses in the Subbasin

Designated uses must reflect existing uses but also may include uses that do not currently exist if
the uses can be attained in the future (Idaho Code 839-3604). The impaired Boise River AUs are
designated for cold water aquatic life and recreational uses. Part of the purpose of a subbasin
assessment is to review whether the uses that are designated are attainable uses. For the Lower
Boise River subbasin, this means looking at whether cold water aquatic life and recreational uses
are attainable in the Boise River.

A designated use is attained if it actually occurs or exists, regardless of whether the use is
currently fully supported (Idaho Code §839-3602(2) and (13); §39-3604). DEQ’s review of
relevant information establishes that cold water aquatic life and recreational uses are existing or
attained uses in the Boise River. In the impaired AUs, contact recreation is documented as an
existing use via direct observation, float trips led by Idaho Mountain Recreation (2013) and
Idaho Rivers United (2012-2014), and guides describing canoeing (Chelstrom 2009) and
paddling (Daly and Watters 1999) of the lower Boise River. The US Geological Survey (USGS)
has documented the presence of cold water aquatic fishes and macroinvertebrates throughout the
lower Boise River, including the impaired AUs (MacCoy 2004, 2006).

Based on the above described information, the AUs addressed by this addendum are
appropriately designated for cold water aquatic life and recreational uses. Beneficial uses of the
| impaired AUs addressed in this TMDL are presented in Table 2.
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Table 2. Lower Boise River subbasin beneficial uses of §303(d)-listed streams addressed in this
TMDL.

Assessment Unit Name Assessment Unit Number Beneficial Uses® Type of Use
Boise River— ID17050114SW001_06 COLD, PCR, Designated
Indian Creek to Mouth ssP Existing®
Boise River— ID17050114SW005_06b COLD, SS, PCR Designated

Middleton to Indian Creek

& Cold water aquatic life (COLD), salmonid spawning (SS), primary contact recreation (PCR)
® Data collected by the USGS in December 1996 and August 1997 suggest that salmonid spawning is an existing use
in the Boise River from Caldwell to the mouth (DEQ 1999).

2.3.1 Criteria to Support Beneficial Uses

Beneficial uses are protected by a set of water quality criteria, which include numeric criteria for
pollutants such as bacteria, dissolved oxygen, pH, ammonia, temperature, and turbidity, and
narrative criteria for pollutants such as sediment and nutrients (IDAPA 58.01.02.250-251)

| (Table 3).
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Table 3. Numeric criteria supportive of designated beneficial uses in Idaho water quality standards
(IDAPA 58.01.02.250-251).

Primary  Secondary

Cold Water Salmonid
Parameter Contact Contact Aquatic Life Spawning?®
Recreation Recreation q P 9
Bacteria <126 E. coli/100 mL® — —
calculated as a geometric
mean
pH — — Between 6.5 and 9.0 Between 6.5 and 9.5
Dissolved — — DO exceeds 6.0 milligrams/liter Water Column DO: DO exceeds
oxygen (DO) (mg/L) 6.0 mg/L in water column or 90%
saturation, whichever is greater
Intergravel DO: DO exceeds
5.0 mg/L for a 1-day minimum and
exceeds 6.0 mg/L for a 7-day average
Temperature® - - 22 °C or less daily maximum; 13 °C or less daily maximum;
19 °C or less daily average 9 °C or less daily average
Seasonal Cold Water:
Between summer solstice and
autumn equinox: 26 °C or less
daily maximum; 23 °C or less
daily average
Turbidity — — Turbidity shall not exceed —
background by more than
50 nephelometric turbidity units
(NTU) instantaneously or more
than 25 NTU for more than 10
consecutive days.
Ammonia — — Ammonia not to exceed —

calculated concentration based
on pH and temperature.

@ During spawning and incubation periods for inhabiting species

® Escherichia coli per 100 milliliters. A water sample exceeding the E. coli single sample maximums indicates likely
exceedance of the geometric mean criterion but is not alone a violation of water quality standards. If a single sample
exceeds the maximums (<406 E. coli/100 mL for primary contact recreation or <576 E. coli/100 mL for secondary
contact recreation) set forth in IDAPA 58.01.02.251.01.b.i—iii, additional samples must be taken as specified in
IDAPA 58.01.02.251.01.c.

¢ Temperature exemption: Exceeding the temperature criteria will not be considered a water quality standard violation
when the air temperature exceeds the ninetieth percentile of the 7-day average daily maximum air temperature
calculated in yearly series over the historic record measured at the nearest weather reporting station (Western
Regional Climate Center 2010).

Narrative criteria for excess nutrients are described in the water quality standards:

Surface waters of the state shall be free from excess nutrients that can cause visible slime growths or other
nuisance aquatic growths impairing designated beneficial uses. (IDAPA 58.01.02.200.06)

In consultation with the Lower Boise Watershed Council (LBWC), DEQ has identified and
refined a numeric target to describe nuisance aquatic growth that may impair AUs of the lower
Boise River: mean monthly benthic (periphyton) chlorophyll a < 150 mg/m?. To date, the LBWC
has supported this target only seasonally (May 1 through September 30) and for recreational
beneficial uses. DEQ expanded the target to annual. The expanded annual target was based on
discussions with the watershed advisory group (WAG) related to exceedances outside of the May
through September time frame. In addition, recreational uses are known to occur year around.
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The periphyton target of <150 mg/m? was based largely on work conducted in Montana, where
70% of the public identified this level as acceptable for recreation during the growing season
from July 1-September 30 (Suplee et al. 2008, 2009). In contrast, less than 30% of the public
identified periphyton of >200 mg/m? as acceptable for recreation. The target is similar to other
locations, including Minnesota, Colorado, and the Clark Fork River, for which the maximum
summer periphyton target is <150 mg/m? (TSIC 1998; MDEQ 2008; CDPHE 2013; MPCA
2013).

Additional scientific findings support the use of a benthic chlorophyll a target of <150 mg/m? as
appropriate for recreation and cold water aquatic life beneficial uses. For example, literature
suggests nuisance aquatic algae become apparent between 100 and 200 mg/m?, and enriched
waters often have benthic chlorophyll a concentrations > 150 mg/m? (Welch et al. 1988; Dodds
and Welch 2000). Biggs (2000) asserted that chlorophyll a levels > 150200 mg/m? are very
conspicuous in streams, are probably unnaturally high, and can compromise the use of rivers for
contact recreation and productive sports fisheries (Welch et al. 1988; Dodds et al. 1998). Some
of the management problems caused by enrichment, and associated benthic algal proliferations,
include aesthetic degradation, alteration of fish and invertebrate communities, nutrient
enrichment and algae proliferation, and degradation of water quality (particularly dissolved
oxygen and pH) (Miltner and Rankin 1998; Welch et al. 1988; Biggs 2000; Miltner 2010).

Filamentous green algae can have a less desirable appearance than brown-colored diatoms and
can be more problematic for recreation and aquatic life, even when their biomasses are similar
(Dodds and Welch 2000). Nevertheless, increased nutrient concentrations lead to some
detectable changes in higher trophic levels of rivers and streams, especially for grazing
invertebrates, in communities dominated by periphytic diatoms (Miltner and Rankin 1998).
Welch et al. (1988) observed that filamentous species tended to dominate the periphyton
composition when chlorophyll a was above 100 mg/m?.

Further, research indicates that total nutrients can provide better overall correlation to
eutrophication in streams than do soluble nutrients and that total nitrogen (TN) and TP may be
minimum acceptable nutrient criteria in addition to other environmental drivers such as light
limitation and water velocities (Dodds et al. 1997; Hilton et al. 2006). However, Biggs (2000)
identifies advantages and disadvantages of using different nutrient forms in benthic algal
biomass-nutrient regression models in streams and rivers.

DEQ’s procedure to determine whether a water body fully supports designated and existing
beneficial uses is outlined in IDAPA 58.01.02.050.04. The procedure relies heavily on biological
parameters and is presented in detail in the Water Body Assessment Guidance (Grafe et al. 2002).
This guidance requires DEQ to use the most complete data available to make beneficial use

| support status determinations (Figure 7).
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Idaho Water Quality Standards Numeric Criteria for
Water Temperature, Dissolved Oxygen, pH, and Turbidity

L a
Exceedance of standards numeric criteria greater than 10% frequency‘?LNFS

¢No

Documented evidence indicates a measurable adverse effect?———  P-NFS

¢ No
Aquatic Life Use Support (ALUS)
Cold Water Aquatic Life

Obtain SMI, SFI, and SHI Scoresb
SMI score < Minimum Reference Condition or Yes
SFI score < Minimum Reference Condition

lNo

Assign condition ratings 1, 2, or 3 to SMI, SFI, and SHI scores
Average the condition rating scores
(must have at least two indices for data integration)

» NES

Yes
Average condition rating score <2.0 » NFS

FS a < Average condition rating score >= 2.0

Salmonid Spawning

Is ALUS for cold water aquatic life not fully supporting? Yes » NFS

+No
Is there a numeric criteria violation for salmonid spawning? —Y“)NFS
No
N . o
FS (—0 Documented evidence indicates a measurable adverse effect? Yes » NFS
Contact Recreation
In the last five years have there been two or more beach or Yes » NFS
swimming closures caused by bacteria or toxic substances?

a
b FS = fully supporting, NFS = not fully supporting
SMI = Stream Macroinvertebrate Index, SFI = Stream Fish Index, SHI = Stream Habitat Index

No
No If there are available bacteria data, is there Yes
FS «¢ g Lo P» NFS
a standards violation of E. Coli criteria?
FS <N7° If there are inadequate bacteria data, does the GIS screening Yes Gather
procedure indicate moderate to high potential risk? > nore data

Figure 7. Steps and criteria for determining support status of beneficial uses in wadeable streams

(Grafe et al. 2002).

2.4 Summary and Analysis of Existing Water Quality Data

This section addresses water quality data in the Lower Boise River subbasin, focusing on the

nutrient-impaired AUs of the lower Boise River.
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Since the original TMDL (DEQ 1999) was approved, DEQ has collected data, requested data
from other agencies and organizations, searched external databases, and reviewed university

publications and municipal or regional resource management plans for additional and recent

water quality data. The results of that effort were compiled in the Lower Boise River: TMDL

Five-Year Review (DEQ 2009b).

Since then, water quality and quantity data have continued to be collected in the Lower Boise
River subbasin by DEQ, LBWC, USGS, the Idaho State Department of Agriculture (ISDA),
municipalities, and other agencies and organizations (Appendix B).

The DEQ Beneficial Use Reconnaissance Program (BURP) has monitored several sites on the
lower Boise River and within the subbasin (Figure 8). BURP protocol focuses on biological
indicators and typically doesn’t capture nutrient impacts. However, the data can identify and
measure conditions involving dissolved oxygen, channel substrates, sediment, habitat, and fish
and macroinvertebrate populations.

The mass balance model created by USGS was used in this addendum to develop wasteload
allocations to meet the May 1-September 30 TP concentration of < 0.07 milligrams per liter
(mg/L) in the lower Boise River near Parma. In addition to the mass balance model, the
AQUATOX model was used to develop wasteload allocations to also achieve the mean monthly
periphyton target of < 150 mg/m? within the two impaired AUs on the main stem of the lower
Boise River.

Three synoptic sampling events were conducted on the lower Boise River by USGS for the
development of the mass balance model. The model was used to evaluate phosphorus loading
and concentrations from multiple sources and land uses throughout various flow regimes,
including irrigations season, shortly after irrigation season, and soon before irrigation season
commenced. The loads and concentrations derived from the mass balance model were used to
develop wasteload allocations that are defined in this document.

The AQUATOX model, which utilized the mass balance model, was used to simulate attached
algae biomass under various conditions in order to establish appropriate wasteload allocations to
meet the nuisance aquatic algae target of < 150 mg/m?. The AQUATOX model was used to
predict algae growth under various conditions including temperature, water chemistry, light
availability, and other environmental factors that could affect aquatic growth rates.
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Lower Boise River Subbasin (HUC 17050114)
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Figure 8. DEQ BURP sites in the Lower Boise River subbasin.
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2.4.1 Data Quality and Acceptance

Various current and historical data are analyzed and presented in this TMDL to quantify
phosphorus and other environmental conditions in the lower Boise River. These data were
collected and provided by various agencies and organizations (Appendix B) and followed
standard and accepted collection and analysis methods as deemed to be of adequate quality for
inclusion in the agency water quality programs. Data used to help calibrate the AQUATOX
model are documented in the model report (DEQ 2014a) and quality assurance project plan
(DEQ 2014b).

USGS data, available through the National Water Information System web interface, along with
data from the USGS synoptic sampling and mass balance models (Etheridge 2013), were used to
develop the May 1-September 30 flow and phosphorus load duration analyses in the lower Boise
River. Samples collected by the USGS were typically analyzed for orthophosphate as
phosphorus following the ammonium molybdate method procedures (Fishman 1993). Samples
collected for the USGS mass-balance model included analysis for total phosphorus and total
dissolved phosphorus (Etheridge 2013). USGS collected depth- and width-integrated isokinetic
samples at locations where streamflow gages are located and/or other common water quality
monitoring locations. Municipalities with wastewater discharge typically follow Standards
Methods 4500 for the orthophosphate analysis of their wastewater effluent; in this analysis,
ammonium molybdate and potassium antimonyl tartrate react in acid medium with
orthophosphate to form a heteropoly phosphomolybdic acid, which is reduced to intensely
colored molybdenum blue by ascorbic acid. When organics, if present, are converted to reactive
orthophosphate before the analysis, these methods may also be used for reporting total
phosphorus. These methods are typically applicable for orthophosphate concentrations in the
range of 0.01-6 mg/L.

TP includes particulate, nonparticulate, inorganic, and organic forms of phosphorus.
Orthophosphate (OP) is the bioavailable portion of TP that can be readily used by algae. This
methodology assumes the orthophosphorus is at a moderate concentration and is completely
bioavailable for algal and plant uptake and growth. As orthophosphorus is reduced throughout
the watershed, lower level detection methods will be necessary. Additional research shows that
all orthophosphorus may not be equally bioavailable for algal and plant uptake and growth.
There are different rates for labile and refractory decay of the constituents binding phosphorus
that influence the bioavailability of the orthophosphorus. More data and analysis would be
necessary to further categorize the orthophosphorus sources throughout the watershed. For this
TMDL, DEQ maintains the assumption that orthophosphorus from all sources is completely
bioavailable and will be analyzed and modeled as such for a conservative approach. However,
DEQ recognizes the potential implications of differing orthophosphorus bioavailability.
Therefore, for the long-term success of the TMDL and implementation of source reductions,
DEQ will consider bioavailability data from the sources as new information becomes available
now and during the 5-year review of the TMDL. Using this conservative approach provides
reasonable assurance that this TMDL will achieve water quality standards to support beneficial
uses.
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2.4.2 Magnitude, Duration, and Frequency

Analyzing existing water quality data includes spatially and temporally examining data using
statistical methods to understand and identify water quality conditions in the river relative to
water quality standards. Recognized components of these analyses include magnitude, duration,
and frequency. Analyzing the water quality data by magnitude, frequency, and duration is
important because a similar analysis is used to determine the actual impairment of designated
uses and development of the TMDL. The acceptable conditions for these factors are often based
on ecological studies of pollutant effects and recovery periods.

Magnitude refers to water quality and pollutant concentrations that are characteristic or
representative of conditions. Magnitude of the water quality dataset is often summarized using
statistics such as the minimum, median, average, and maximum.

Duration is the time period over which concentrations can be averaged and beneficial uses can be
exposed to elevated levels of pollutants without harm. Since data are often from single
instantaneous observations, assumptions are made to estimate the day, week, month, or season
that such conditions typically occur. The duration is particularly important for certain pollutants
whose effects are long term, such as sediment, nutrients, and algal biomass. These parameters are
frequently addressed in TMDLs as seasonal or annual loads. The analysis of existing water
quality data described below included a review by duration based on periods used in previous
studies. These periods include various flow conditions: May 1-September 30 as used in the SR-
HC TMDL and during irrigation season (August 2012), shortly after irrigation ended (October
2012), and shortly before irrigation resumed (March 2013) as used by the USGS (Etheridge
2013).

2.4.3 Lower Boise River Data

BURP monitoring is only appropriate for perennial streams (i.e., 5th order or lower, <15 meter
width, <0.4 meter depth). Therefore, the Boise River, because it is significantly larger than the
BURP protocols, could not be sampled at these main stem sites, yielding limited data collection
and analyses (specifically stated in the 1995SBOICO029 site data and presumed for the remaining
two main stem sites). The BURP data and summary reports can be obtained through DEQ’s
8305(b) Integrated Report webpage at http://mapcase.deq.idaho.gov/wq2012/.

Over the past several decades, water quality and habitat data have been collected in the Lower
Boise River subbasin. Historical USGS water quality data on the lower Boise River illustrate
variable upstream to downstream patterns depending on the water quality constituent of interest.
For example, median TP concentrations at Glenwood Bridge (0.12 mg/L) are approximately

6 times greater than at Diversion Dam (0.02 mg/L); whereas, TP concentrations near Parma
(0.32 mg/L) are 2.7 times greater than at Glenwood Bridge (Figure 9). The TP concentrations in
the Boise River near Parma are approximately 16 times greater than at the upstream monitoring
location of Diversion Dam.
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(1990-2013) (1972-2013) (1976-2013) 2013) (1969-2013)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Average 0.03 0.18 0.29 0.28 0.33
Minimum 0.01 0.02 0.03 0.22 0.07
Q1 0.01 0.07 0.15 0.28 0.27
Median 0.02 0.12 0.21 0.28 0.32
Q3 0.04 0.22 0.40 0.30 0.38
Maximum 0.09 1.30 0.85 0.30 3.90

Figure 9. TP data collected by USGS on the lower Boise River. The green boxes, indicate the 25th
(Q1) and 75th (Q3) data percentiles and are parted by the line representing the median value.
Measured values below the detection limit at Diversion Dam were given the detection limit

(0.01 mg/L) as a conservative value. The error bars indicate maximum and minimum observed
values. Note: although not fully shown on the figure (for readability), the Parma maximum TP
value reaches 3.9 mg/