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ldaho Water Quality Standards

e 58.01.02.200.06. Excess Nutrients. 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.




DEQ Recommendation

Lower Boise River TMDL Targets
e Chl-a: 150 mg/m? (periphyton)

e TP: TBD...based on new and existing
data, modeling, etc.

Other Obligations

e SR-HC TMDL: 0.07 mg/L TP seasonal (May 1 —
September 30)




Table 1. Published Nutrient-Benthic N, P, Sediment, and Algae Targets &/or Correlations in Scientific Literature
(compiled by Troy Smith, November 16, 2012)

Location N (TN unless noted) P (TP unless noted) Chl-a Turbidity Citation
(Benthic unless noted)
25 NZ streams and ¥ < 100 mg/m" (ben. uses) Biggs 2000
fivers
Clark Fork River, MT <350 WL <30wL ¥ < 100 mg/m” Dodds et al. 1997
V= <250 mg/m’
200 NA & NZ streams ¥ < 150 mg/m’ Dodds et al. 1998
Oligotrophic ¥<700 wL ¥< 25wWL ¥ <20 mg/m”
V= < 60 mg/m2
Mesotrophic 700 <¥ <1500 WL 25<g<75wL 20 mg/m® < ¥ < 70 mg/mr’
60 mg/m’ < y=** < 200 mg/m’
Eutrophic ¥> 1500 wL §>75wWL ¥> 70 mg/m”
V== > 200 mg/m’
Published and ¥<470 WL <60 WL §<50and y™*< 100 mg/m’ Dodds and Welch 2000
unpublished data ¥ <3000 WL ¥ <400 WL V== <200 mg/m’
1 to 82 Snake River ¥ < 544 WL (calculated) F<425wL ¥ <439 mg/m’ 1.538 NTU EPA 2000
Basin streams and ¥ < 896 WL (reported) ¥<4.85 WL (F) 3.25FTU
rivers § <272 WL (TKN) §<33 WL(T)
¥ <272 WL (NO:-3)
74 sites in CO No meamngful relationship between periphyton. . .and. . .total or dissolved forms of N or P. Lew1s and McCutchan 2010

Benthic Chl-a more correlated with initial biomass. length of growing season and water temp.

12 N. Ozark streams

Benthic Chl-a was positively correlated with both log TN and log TP, and length of flood-free

perniod (graphs provided. but not specific pomnts of correlation).

Lohman et al. 1992

> 100 IL stream and
fiver sites

They could not establish a nutrient-benthic Chl-a relationship.

Royer et al. 2008

MT streams < 6" order, | y = < 130 to 320 WL Ve < 61048 Wi 150 mg/m’ Suplee et al. 2008, 2009
not NE plains VR <2010 100 WL (NOs.3) | vV <210 17 WL (SRP) | (36 g AFDW/m’)
MT streams and rivers, | ¥ < 300 to 1,000 wL ¥<25t0 140 WL 120 mg/m* . Suplee 2012 (February 17, 2012
not NE plamns (36 g AFDW/m) presentation to Water Pollution
Control Adwvisory Council)
6 WA streams No relationship with SRP | ¥ < 100 to 150 mg/m” Welch et al. 1988
BC water quality Guidelines based solely on aquatic algal growth because < 50 mg/m" — recreation Nordin 1985 (updated 2001)
critenia guidelines many factors are mvolved (e.g. water velocity, light, < 100 mg/m’ — aquatic life
temperature, macroinvertebrate ing. etc.).
OR - Statewide *None for benthic algae Oregon WQS
*0.015 mg/L for sestonic
MT - Clark Fork Raver | ¥ <300 wL ¥ < 20 WL (upstream) ¥ < 100 mg/m” (summer mean) Trstate Imp. Council 1998
Voluntary Nutrient 15:1 nutrient ratio ¥ <39 WL (downstream) | ¥< 150 mg/m’ (peak)
Reduction Plan
MT — Clark Fork Raver | ¥ < 350 WL <455 WL Dodds and Smuth 1995 (in Clark Fork
River Tristate Imp Council 1998)
MT - Clark Fork River | ¥ <300 WL §<20t0o24 WL ) Suplee et al. 2012




Literature-Based Relationships

Chl-a & TP Guideline Values
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Lower Boise River Data

Table 2. Published Nutrient-Benthic N, P, Sediment, and Algae Correlations on the Lower Boise River
(compiled by Troy Smith, November 16, 2012)

Location N mg/L P mgL Chl-a Benthic TSS Citation
(Benthic unless noted)
Diversion TN 0.15-051;(0.26) TP 0.01-009: (0.04) <1-21; (6) 1-38; () mgl MacCoy 2004 (Median in Parens.)
NO,.; 0.05 - 0.31; (0.10) Ortho. 0.01 - 0.027; (0.01); 45%
Glenwood TN 018-190; (0.45) TP  002-038; (0.09) 22-267. (108) 1-107; (5) mg/L
NO,-; 0.05 - 1.5;  (0.26) Ortho. 0.01 — 0.371: (0.07); 80%
Middleton TN 0.38-3.51; (0.89) TP 0.03-085; (0.15) 23-477, 271) 2-211; (6)mg/L
NO,.; 0.18-3.0; (0.5) Ortho. 0.02-0.8; (0.13); 88%
Parma TN 062-533; (2.17) TP 0.08-055; (0.30) 13-300; (173) 8245 (45)mg/L
NO,-; 0.42 — 4.56; (1.62) Ortho. 0.06 - 0.51: (0.22): 76%
Diversion NO,-; 0.06 —2.6; (0.15) TP 002-016; (0.04) 4-108; (20) mg/L BOR 1977 (Mean i Parentheses)
Ortho. 0.00 - 0.04; (0.01)
Glenwood NO,.; 0.1-0.54; (0.23) TP 004-086; (0.22 2-64. (15)mg/L
Ortho. 0.01 - 0.78; (0.16)
Middleton NO,-; 0.26 - 0.37; (0.31) TP  008-010; (0.09)
Ortho. 0.03 - 0.05: (0.04)
Diversion (0.2) TP (0.02) (5) mg/L Mullins 1998 (Median in
Glenwood 04) (0.08) (12) mg/L Parentheses)
Middleton (0.7) (0.15) (7 mg/L
Parma (2.0) 027) (@7) mg'L

TP
TP
TP
TP

Parma TN 084-453; (2.24,234) 015-053; (0.30,028) |26-229; (82.61) | 7-99.(35.46)mg/L | Wood and Etheridge 2011 (Median in
NO,.; 0.49 —4.15; (1.75.1.83) | Ortho. 0.02-0.42; (0.24.0.22) | **(Sestonic) Parentheses ‘09&10)
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e Data points are means/medians as provided in USGS reports.

e Site 1 = Diversion; Site 2 = Glenwood Bridge; Site 3 = Middleton; Site 4 = Parma.




Lower Boise River-Specific
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Level that may indicate the potential
for nuisance algal growth
(Watson and Gestring, 1996)
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Figure 24. Periphyton chlorophyll-a concentration at selected biological sampling sites on the lower Boise River, Idaho, 1995-2002.

MacCoy, D.E. 2004. Water-quality and biological conditions in the lower Boise River, Ada and Canyon
counties, ldaho, 1994-2002. U.S. Geological Survey Scientific Investigations Report 2004-5128, 80 p.




DEQ Recommendation

Lower Boise River TMDL Target

e Chl-a (periphyton) at 150 mg/m?:

— Based on Montana survey, Yellowstone River
modeling, LBR-specific data, scientific literature.

Other Obligations

e SR-HC TMDL: 0.07 mg/L TP seasonal (May 1 —
September 30)




Contact Information

Troy Smith
ldaho Department of Environmental Quality
Boise Regional Office
1445 N. Orchard St.
Boise, ID 83706
208-373-0434
Troy.Smith@deq.idaho.gov




Table 6. Summary statistics for data collected at water-quality sampling sites on the lower Boise River, Idaho, 1994-2002

[mg/L., milligrams per liter; uS/cm, microsiemens per ceatimeter: C, Celsius; N, nitrogen; P, phosphorus; mg/m’, milligrams per square meter; mL., milliliters; MPN, most probable number]

‘ Diversion Glenwood Middleton Parma
No.of
No. of Me- sam- Me- No. of Me- No. of
Constituent samples | Mean | dian Range ples | Mean | dian Range | samples | Mean | dian Range | samples | Mean | Median Range
Instantancous discharge, cubic 170-
feet per second 61 2,165]| 1,780 | 144-7.800 75 1,629 | 951 |167-7.140| 57 1,101 | 445 5,640 65 1,921 | 1,110 | 377-8.000
\ Dissolved oxygen, mg/L 60 11.5] 116] 91-146 74 11.5] 114 | 84-158 57 12.1 11.7| 88-157 64 104 10.2 6.7-162
Dissolved oxygen saturation,
percent 60 110 107| 97-145 74 115] 116 95- 146 57 119 115] 90-116 64 106 102 77-138
\ pH. standard units 61 16| 76| 66-85 74 80| 80 | 70-89 56 8.1 80| 67-9.1 64 8.1 8.0 73-89
‘ Specific conductance, uS/cm 61 74 751 51-109 75 100] 9 52-197 57 163 136 | 74-314 64 351 43 128 - 585
‘ Water temperature, degrees C 61 10.0 92| 16-188 75 1.6 115 | 28-230 57 11.6 12| 27-225 64 12.6 12.1 34-315
Dissolved ammonia, mg/L 0.004
asN 61 0.03| 002]| 0.02-0.07 75 0.03] 0.02 -0.07 57 003 | 0.02]002-010] 62 0.04 0.4 | 002-021
Total ammonia plus organic,
mg/L as N 61 0.16] 0.17| 009-026 75 023] 020 | 0.10-053 57 029 | 0.27]0.13-064 62 0.50 048 | 020-1.21
Dissolved nitnite plus nitrate,
mg/L as N 61 0.11] 0.10] 005-031 75 034] 026 | 005-15 57 1.09 05] 0.18-30 62 208 1.62 | 042-456
‘ Total nitrogen, mg/L as N 61 027| 026] 0.15-051 75 056] 045 | 0.18-1.90 57 1.37 | 0.89] 038-351 62 257 2,17 | 062-533
Percent dissolved nitrogen 61 39 38 18- 68 75 39| 57 28-79 57 70 66| 44-92 62 76 75 41-94
Total nitrogen load, pounds 650 - 856 - 4,180 .
per day 61 3,629] 2250 151-19250 | 75 3710 | 2.230 19.980 57 | 4,550] 3,760 14,820 62 18.990 | 17,171 51,930
‘ Total phosphorus, mg/L. as P 61 003| 004| 001-0.09 75 0.11] 009 | 002-038 57 025 | 0.15] 0.03-085 62 0.29 030 | 008-0.55
Dissolved orthophosphorus, 0.01
mg/L as P 61 0.02| 001] 001-0027 | 75 0.09] 0.07 0371 57 022 | 0.13] 0.02-08 62 023 | 022 | 006-05I
Percent dissolved
orthophosphorus 61 M 45| 17-100 75 751 80 8- 100 57 81 88| 14-100 62 75 76 40 - 100
Total phosphorus load, pounds 230-
per day 61 400 2201 13-3.400 75 560 | 440 82 -2.6% 57 770 710 3,780 62 2,300 | 1,980 | 550-77320
‘ Average chlorophyll-a, mg/m? 8 9 6 <l-21 8 116 108 2.267 8 264 211 | 234Mm 8 159 173 13-300
| suspended sediment, mg/L. 58 6 4| 1.3 71 2] s I-107 52 15 6| 2-21 63 53 45 8.245
Suspended sediment load, tons
per day 58 40 10 1-720 71 91 10 I -1.020 52 90.0 10] 23-2060 | 63 3200 140 18- 1,560
Fecal coliform, colonies per
100 mL 57 2 1 1-29 70 89| 43 4.-1.030 53 216 73| 3-3950 59 697 440 | 44-3.600
| £ Coli, MPN per 100 m. 17 2 1 =% 19 33| 23 2-150 20 |31 42| 3-4800 | 18 208 79 | 21-1000

MacCoy. 2004. Water-quality and biological conditions in the lower Boise River, Ada and Canyon Counties, Idaho, 1994-2002.




Table 4. Statistical summary of total nitrogen concentrations and instantaneous loads in samples from sites in the lower
Boise River Basin, May 1994 through February 1997

[Sampling site locations are shown by reference mumber m fizure 1 and are listed in table 3; N, nitogen: WTF, wastewater treatment facility]

Sampling c Maximum
site Number oncentration or instantaneous concentration or

reference of load at indicated percentile instantaneous
number Site name samples 25 50 75

Total nitrogen, millizrams per Liter as N

Boise River below Diversion Dam . . .. 20 0.2
18 138
Boise River at Glenwood Bndge 25 3
West Boise WTF 18 141
EagleDramatEagle . ... ... .. .. .. 5
Thwman Dram near Eagle 5
Boue R.n'er near Middleton. 20
18
Mill Slough below Grade Datch 5
Willow Creek at Middleton 18
Mason Slough at mouth. 5
Mason Creek at mouth 18
West Hartley Gulch near Caldwell . . . 18
East Hartley Gulch near Caldwell 18
17
18
18
18
21
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Mullins. 1998. Water-quality conditions of the lower Boise River, Ada and Canyon Counties, Idaho, May 1994-1997.




Table 5. Statistical summary of total phosphorus concentrations and instantaneous loads in samples from sites in the
lower Boise River Basin, May 1994 through February 1997
[Sampling site locations are shown by reference munber in fizure 1 and are listed in table 3; P, phospborus; WTF. wastewater reament faciliry]
Sampling ) ) Maximum
site Number Concentration or instantaneous concentration or
reference of load at indicated percentile instantaneous
number Site name samples 25 50 75 load
Total phosphorus, millisrams per liter as P
1 Botse River below Dversion Dam . ... 20 0.01 0.02 0.03 0.09
3 Lander Street WTIF ... .. . ... ... 18 350 3.70 460 6.50
- Boise River at Glenwood Budge ...... 25 05 08 1 30
5 West Bowse WTF ... .. e e 18 5.52 6.60 8.00 12.00
6 EagleDramatEagle .. ... . ... .. .. 5 135 17 22 23
7 Thwman DramnearEagle. .. ... .. ... 5 09 A3 17 19
8 Boise River near Maddleton . ... .. ... 20 07 A3 40 85
S Fifteenmule Creek at mouth . . . . . A 18 25 30 33 4l
10 Mill Slough below Grade Datch. . .. ... 5 17 20 25 27
11 Willow Creek at Middleton . . ... .. ... 18 A7 19 29 34
12 Mason Sloughatmouth . .. .. ... .. ... 5 16 35 49 62
13 Mason Creek atmouth. ... .. ... . .. 18 20 2 40 93
14 West Hartley Gulch near Caldwell . . .. 18 20 31 39 45
15 East Hartley Gulch near Caldwell . . _ .. 18 23 26 29 37
17 Calawell WIF .. .. .. .. .. ....... 17 370 450 1490 6.70
18 Indian Creek atmouth . ... ... .. B 18 36 43 52 82
19 Conway Gulchat Notus. .. .. ... e 18 17 19 35 —
20 Dixie Dramatmouth .. ... ... .. 18 27 33 39 55
21 Borse RrvernearParma ... .. ... ... .. 21 17 27 38 55
Mullins. 1998. Water-quality conditions of the lower Boise River, Ada and Canyon Counties, Idaho, May 1994-1997.




Table 6. Statistical summary of suspended sediment concentrations and instantaneous loads in samples from sites in
the lower Boise River Basin, May 1994 through February 1997

[Sampling site locations are shown by reference munber in fizure 1 and are listed in table 3; WTF, wastewater treatment facility]

Sampling ) ) Maximum
site Number Concentration or instantaneous .,ncentration or

reference of load at indicated percentile instantaneous
number Site name samples 25 50 75 load

Suspended sediment, milligrams per liter

Boise Rrver below Diversion Dam .. .. 20
18

Boise River at Glenwood Bndge 25
WestBowse WIF ... ... ... 18
: 5

5

20

18

7 38
12 17
23 67

g 11
82 90
16 20
18 211

518

M:ll Slough below Grade Datch 5 57 62
Willow Creek at Middleton 18 357
Mason Slough at mouth . 5 64 5 202
Mason Creek at mouth 18 42 209 525
West Hartley Gulch near Caldwell . . .. 18 11 79 248
East Hartley Gulch near Caldwell 18 3l 79 157
17 8 14 20

18 35 ' 81 176

18 37 2 425

18 29 2 460

21 19 ' 84 245
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Mullins. 1998. Water-quality conditions of the lower Boise River, Ada and Canyon Counties, Idaho, May 1994-1997.




Table 1. Means and ranges for selected water-quality constituents reported by the Bureau of Reclamation in 1977 for sites in the lower Boise River Basin that
correspond with sites measured by the U.S. Geological Survey from May 1994 through February 1997

[Mean values are listed on the top line for each site; ranges are listed in parentheses: values and ranges are from laboratory analyses unless identified as a field analysis; pS/'cm: microsiemens per centime-
ter; mg/L, milligrams per liter; Dis., dissolved: col/100 mL, colonies per 100 milliliters; —, no data]

Field specific Dis. nitrite Total Dis. ortho- Suspended Total Fecal
Field pH conductance plus nitrate phosphorus phosphorus sediment coliform coliform
Sampling site name (standard units) (uSicm) (mg/L) (mgiL) {mg/L) {mg/L) {col/100 mL) {col¥100 mL)

n 0.15 004 0.01 X 151 1
(50-100) 06-2. (0.02-0.16) i (4-108) (0-1 .030) (0-10)
e l S

02 0.15 1757 886
(53-17:) : (0.04-0.86) ? -64) (28-40,000) (0-16.000)
281 v 018 ; 3 4,106 570
(@20-360) 47-1. (0.09-026) 05-0. (4-14) {600-22.000) (0-1940)
. 203 7 015 : 2203 153
(7.57-8.38) (380-600) (1.12-347) (ooo -020)  (0.07-01%) (‘SO-:&?} (80-22,200) r_o-.é;’m)

71 % 031 0.04 - 3150
(69-74) (90-102) (026-037) 08-0. (0.03-005) - (400-5.900)
77 19 186 027 & 10514
(.0-86) (185-7 ©71-328)  (013-081)  (0.09-043) (2-208)  (1,000-46,000)
763 18 027 0.15 #
(656-80) @s-de)  @I605  E0-029 (6-150)

("4-'.‘ ©.15-242) (0*0-034\ (00»0;3»')
1787 3% 121 0.26
(42-85) (053-212) (0‘10-121)
Mason Creek at mouth pear Caldwellé .. ... ... : : 292 041
, (147-483)  (0.14-167)
West Hartley Drain (Guich) near Caldwell ... ... ... ; 454 195 049
3-8, 049-413)  (0.09-13)
East Hartley Drain (Gulch) pear Caldwell .. . ... ... 1787 568 201 038 '
089-351)  (026-075)  (0.16-036)
2482 042 028

©.73-393) (ozs;o.vs) (0.08-0.50)
87 186 n
(395-1.145) A.62-405 (0. 1' -,.) {0.15-11) (100-164.000)
540 190 043 023 134204
(330-900) (0.75-3.55) 017-146)  (0.08-065) (1,000-1.200.000)

! Closest wpstreans wite % Boise River balow Diversion Dam.

2 Lab pH values: 2o or msuficiens fiuld pH vales were mported.

} Ideatifiod 3 Texmxzle Creck m Buzsan of Raclamation mpart (1977)

4 Corzhined Nord: xnd Scuth Middlston Drain in Brzsa of Reclxmmticn report (1977)

% Comshned Masca Creek North Chazmel and Mascn Creck Souh Chaznsl i Burean of Reclanaeca repert (1877).
& Mazon Drxin in Buseen of Raclamation repart (1977)

Bureau of Reclamation. 1977. Water quality study, Boise Valley, v. 2. 117 p. (Table 1, in Mullins 1998).




Table 5. Summary of water-quality sample data collected in the Boise River near Parma, |daho; Snake River near Adnan, Oregon;
Snake River at Nyssa, Oregon; Owyhee River; and 301 Drain, water years 2009-10.

[Abbreviations: mgL, millisgrams per liter; 2L, micrograms per liter, ; WY, water year, EWT, equal width increment; <, less than; E, estimated; —, no data]

Total Dissolved . . Dissolved

Abbreviated  Sample Statistic phosphorus  orthophosphorus m::n'":’"' "':'.:h':"" ammonia S::;:':: Chlorophyll-a

site name type (mg/L as (mg/L as aiegen) —p ({Iﬂ'l as (mg/L) {ug/L)

phosphorus| phosphorus) S nitrogen)

Parma EWI Median WY09 0.30 0.24 224 1.75 0.012E 35 8.2

Median, WY10 0.28 0.22 234 183 0014E 46 6.1

Range 0.15-0.53 0.019-042 084453 049415 <001-0.148 7 26-229

Number of samples 74 73 74 72 73 29 72

Autosample Median WY(0Q 034 - 244 - - - -

Median WY10 0.30 - 284 - = - -

Range 0.09-0.62 - 0.79-4.86 - - - -

Number of samples 345 - 345 - - - -

Wood and Etheridge. 2011. Water-quality conditions near the confluence of the Snake and Boise Rivers, Canyon County, Idaho.




