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Progress Report
\

+ Addressing issues brought up during
calibration fiesta

+ Examining Dick Park’s work

* Running sensitivity analysis on loadings of
state variables



* Driving variable

Temperature

\

* Temperature data collected by City of Boise for the study
period at:

*

*

*

*

Segment 2 at Marden Bridge—applied to model segments 1 and 2
Segment 3 at Veteran’s Parkway Bridge—applied to model segment 3
Segment 4 at Glenwood—applied to model segment 4

Segment 7 at Eagle Road, south channel—applied to model segment
57 67 77
Segment 9 at Middleton—applied to model segments 8, 9, and 10

Segment 13 at Parma(USGS?COB?)—applied to model segments 11, 12,
and 13



Temperature

w—$1_Temp (deg. C)
w—52_Temp (deg. C)
s $3_Temp (deg. C)
w—S4 _Temp (deg. C)
e §S_Temp (deg. C)
w—S6_Temp (deg. C)
w57 _Temp (deg. C)
—S8_Temp (deg. C)
w59 Temp (deg. C)
w5 10_Temp (deg. C)
w———=$11 Temp (deg. C)
w512 Temp (deg.C)
s §13 _Temp (deg. C)




Temperature

2 58.3 Eckert Road 43.565723  -116.132058 USGS Site ID 13203760
57.5 Bubb
56.8 Meeves
56.4 Rossi Mill
56.1 United Water
55.9 Boise City Canal

52 Settlers
51.8 Fairview Acres

51.5 Boise City Parks

51.1 Thurman Mill
50.7 Boise Water Corp.
50.4 Farmers Union

F



Segment 3 temperature
Max =17.71deg C

= Temperature
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Temperature

Temperature Segment 2
Polynomial curve-fitting

\0
*
y = 1E-10x° - 9E-08x* + 2E-05%° - 0.0018x? + 0.1434x+ 3.1787
R?=0.9919
0.00 50.00 100.00 150.00 200.00 250.00 300.00

Day

4 Temperature

—— Poly. (Temperature)

07/24/12
07/25/12
08/13/12
08/23/12
09/02/12
09/12/12
09/22/12
10/02/12
10/12/12
10/22/12
11/01/12
11/11/12
11/21/12
12/03/12
12/04/12

14.14
13.59
15.25
15.65
15.85
15.85
15.65
15.15
14.40
13.40
12.20
10.80
9.15

6.81

6.99



Temperature

Seg 2 (Control)
Run on 11-20-13 11:40 AM

14.4

12.8

1/12/2012 2/11/2012 3/12/2012 4/11/2012 5/11/2012 6/10/2012 7/10/2012 8/9/2012 9/8/2012 10/8/2012 11/7/2012 12/7/2012 1/6/2013 2/5/2013 3/7/2013 4/6/2013




Light

Linked LBR {Control)
Run on 11-25-13 3:18 PM

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, —— S§1: Light (Ly/d)
730 ght -y
52: Light {Ly/d)
ight (Ly/d)
Light {Ly/d)
—— §5: Light (Ly/d)
B —— S6: Light (Ly/d)
—— ST: Light (Ly/d)
—— §8: Light (Ly/d)
~ 59: Light (Ly/d)
L — $10: Light (Ly/d)
— S11: Light (Ly/d)
— S12: Light (Ly/d)
— S13: Light (Ly/d)
L
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=
B BEBL oo

1/12/2012 211172012 31272012 4111/2012 5M11/2012 6/10/2012 7110/2012 8/9/2012 9/8/2012 10/8/2012 111772012 12/7/2012 1/6/2013 2/5/2013 31772013 4/6/2013
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http://www.usbr.gov/pn/agrimet/webarcread.html

Average light 378.9042
Min 15.89
Max 731

Annual light range 715.11
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* Solar Radiation 5-day ave LY xIsx
# Light.xls



Linked LBR (Control)
Run on 11-25-13 3:18 PM

—— s1: Light {Ly/d)
—— 52: Light {Ly/d)
—— $3: Light {Ly/d)
—— S4: Light {Ly/d)
~— $5: Light {Ly/d)
—— S6: Light {Ly/d)
—— ST: Light {Ly/d)
—— 58 Light {Ly/d)
59: Light (Ly/d)
— $10: Light (Ly/d)
— S11: Light (Ly/d)
— $12: Light (Ly/d)
— 513; Light (Ly/d)

1/12/2012 211172012 31272012 4111/2012 5M11/2012 6/10/2012 7110/2012 8/9/2012 9/8/2012 10/8/2012 111772012 12/7/2012 1/6/2013 2/5/2013 31772013 4/6/2013

The model is programmed to decrease transmitted light to 15% of incident
radiation when the average water temperature drops below 3 deg.C. So, for
instance, light on 1/1/2013 was 198.5 langleys per day, and 15% of that is 29.78,
which looks like about what the model is simulating. See page 56 of the A-TOX
technical documentation.




Ly/d

715

585

520

390

195

130

Linked LBR (Control)
Run on 11-26-13 5:05 AM

11272012 21112012 322012 4112012 5112012 6102012 7102012 8/9/2012 9/8/2012 10/8/2012 117712012 1217/2012 1/6/2013 21612013 3712013 41612013

—— S1: Light [Ly/d)
—— S2: Light (Ly/d)
—— §3: Light (Ly/d)
—— 54: Light (Ly/d)
—— 85: Light {Ly/d)
—— S6: Light (Ly/d)
—— ST: Light (Ly/d)
—— 58: Light (Ly/d)
——— S9: Light {Ly/d)
: Light (Ly/d)

ig
—— $13: Light (Ly/d)




3.6 Light

Light 1is 1mportant

as

the

controlling factor

for

photosynthesis and photolysis. The default incident light
function formulated for AQUATOX 1s a variation on the
temperature equation, but without the lag term:

Light: Simplifying Assumptions

e Jce cover is assumed when the
average water temperature drops

below 3 degrees centigrade.

o Photoperiod is approximated by

Julian date (day of year)

o Average daily light is the program
default, although hourly light may
be simulated

LightRange . :
Solar = LightMean + IETRATEY  sin(0.0174533 Day -1.76)- Fracy,,,
(25)
Fracy, =1.0-0.98(Canopy)
where:
Solar average daily incident light mtensity (1y/d);
LightMean = mean annual light intensity (1y/d);
LightRange = annual range in light intensity (ly/d);
Day = day of year (d, adjusted for hemisphere);
Frac pign = traction of site that 1s shaded; and
Canopy = user input fraction of site that is tree shaded.
Segment
1 2 3 4 5 6 7 8 9 10 11 12 13
Shade 0.05 0.1 0.15 0.15 0.15 0.15 0.15 0.1 0.05 0.05 0.05 0.05 0.05
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* Will cold-water algae and cyanobacteria respond
appropriately?
+ Jonathon Clough sent me a version of the executable

that does not factor in light decreases when stream
temperature drops below 3 degrees Celsius.

* Currently running aquatox no_ICE .exe on the actual
temperature data.




State Variables

INn 20131017 version

State Variables condition

Total Ammonia as N None Dynamic

Nitrate as N 0.06 mg/L Dynamic

Total Soluble P 0.01 mg/L Dynamic

CO2 0.5 mg/L Constant loading of 0.7 mg/L
Oxygen 13 mg/L Dynamic

TSS 5.15 mg/L Dynamic

Refractory sediment detritus 1g/mA"2dry Constant loading of zero
Labile sediment detritus 0.3 g/m”2 dry Constant loading of zero

1 mg/Ldry as
Suspended and Dissolved Detritus* |CBOD

Dynamic--historic CBOD for segment 1; constant
loading of zero for all other segments

Buried refractory detritus 2 kg/cum

Buried labile detritus 1 kg/cum

Wind loading 1m/s 1m/s

Light 182 Ly/d Using annual mean and range loadings

*10% particulate/90% dissolved
20% refractory/80% labile




State Variables
INn 20131017 version

‘\

Driving Variables TSS Temperature pH

Initial condition 5.15mg/L [5degC 7.4 pH
Dynamic or constant
loading Dynamic Dynamic Dynamic




State Variables

INn 20131017 version

Segment 1 Segments 2 through 13

Initial Constant Initial Constant | Dynamic
PlantName Condition | Loading Dynamic Loading Condition Loading Loading
|Peri Low-Nut Diatom 0.0024 0 None 0.0024 0 None
|Peri High-Nut Diatom 0.22 0 None 0.22 0 None
|Phyt High-Nut Diatom 0.02 1998 data series 0.02 0 None
Phyt Low-Nut Diatom 0.1 2005-2006 data series 0.1 0 None
Cladophora 0.0009 0 None 0.0009 0 None
Peri, Green 0.0015 0 None 0.0015 0 None
|Phyto, Green 0.015 0 None 0.015 0 None
|Phyt, Blue-Greens 0 0.00001 None 0 0.00001 None
|Peri, Blue-Greens 0 0.00001 None 0 0.00001 None




PlantName

ScientificName
Taxonomic Type
Plant Type
Saturating Light

Sat Light Ref

P Half-Saturation

P Half-Sat Ref

N Half-Saturation

N Half-Sat Ref

C Half-Saturation

C Half-Sat Ref

Temp Resp Slope
Temp Resp Reference
Opt Temp

Opt Temp Reference
Max Temp

Max Temp Reference
Min Temp

Min Temp Reference
Max Photosynth Raté
Max Photo Ref

Resp Coeff

Algal Parameters

“Variables and Parameters in the 10_17 version.xlsx”

Peri Low-Nut Diatom

Macrophytes
Periphyton
64

0.006
0.07

0.054

" (greens)
2
DeNicola, 1996
20
DeNicola, 1996 (20-28)
39
DeNicola, 1996
2

0.77

0.026

15WB; Hill 1996;GoldsborougH
0.002, cal for WB, Borchardt, 1

0.008; Horne and Goldman, 19

adapted to cold conditions

calibrated; Fragilaria = 0.77

Peri High-Nut Diatom

Diatoms

Periphyton

22.5

Hill, 1996 = 64 (22.5)
0.055

cal.;Collins & Wlosinski '83, p. 33 0.0}
0.117
Collins & WIlosinski '83, p. 36, EcoTox
0.054

C & W '83, p. 39 (greens) = 0.054
1.8

20
Collins & WIlosinski '83, p. 43 = 20
35

2
2
2.06

Collins & Wlosinski '83; EcoTox 1-96

0.026

‘v
A
Diatoms =
Phytoplankton

45

Hill, 1996 64 (22.5) ~Cyclotel
0.055

C&W 0.055;Horne & Goldman, 1
0.117

Collins & Wlosinski '83, p. 36, C.
0.054

C & W '83, p. 39 (greens)

1.8

20
Collins & Wlosinski '83, p. 43 = 2
35

1.87
mean, C & W '83 = 3.4 max

0.026

Diatoms
Phytoplankton
224
Collins & Wlosinski 1983 p. 41 "
0.006
0.002, cal for WB, Borchardt, 19
0.0154
EcoTox
0.054
" (greens)
2
DeNicola, 1996
15
cal.; DeNicola, 1996 (20-28)
39
DeNicola, 1996
2
adapted to cold conditions
1
Collins & Wlosinski 1983; EcoTo
0.05



Sensitivity Analysis

Built into AQUATOX

Select a parameter by double-clicking or by pressing <Enter= when the parameter is high

AQUATOX-- Uncertainty

AQUATOX-- Selec

All Distributions
Distributions by Parameter

Distributions by State Variable

Sel d Par: for Nominal Sensitivity Test

@ Show All Results

" Filter By Substring: [ Exclude Substring

Available Results: Results to Track:

NH3 & NH4+ [mg/L) - CO2 [mg/L)
MO3 [mg/L) R detr sed [g/m2 dry)

Tot. Sol. P (mg/L] L detr sed [g/m2 dry]

Oxpgen [mgiL) R detr diss (mg/L dry]

T55 [mg/L) L detr diss [mg/L dry)

‘W ater Yol [cu.m] R detr pait (mg/L dry]

Temp [deg. C) L detr part [mg/L dry]

wind [m/s] i BuryRDetr [g/m2)

Light [Ly/d) BuryLDetr [g/m2]

pH [pH) Peri Low-Nut Diatom [g/m2 dry)

Secchi d [m) Peri High-Nut Diatom [g/m2 diy)
Phyto. Chlorophyll [ug/L] Phyt High-Nut Diatom [mg/L diy]
InflowH20 [cu_m/d) Phyt Low-Nut Diatom [mg/L diy)
DischH20 (cu.m/d) e Cladophora [g/m2 dry)

m

S ES A

Run Yelocity [cm/s) Peri, Green [g/m2 diy)
ZMean [Dynamic) [m) Phyto. Green [mg/L dry)
Peri. Chlorophyll [mg/sq.m) Phyt. Blue-Greens [mg/L dry)
Riffle Yelocity [cm/s) Peri, Blue-Greens [g/m2 dry)

Pool Velocity [cm/s)
Thickness [m)
Retention Time (days)

TH (ma/L)

TP [mg/L)

CBODS [mg/L)

Un-ionized MH3 [mg/L)

Phyto. Res. Time [days)

Pct Cyanobacteria Phyto. [Z]
50D [gD2/m2 d

Inorg. Deposition (kg/m2 d)
Peri. Biomass [g/m2 diy)
Phyto. Biomass (mg/L dry]
CaC03 Precip. [mg/L d)

Inorg. Sed. [mgiL)

60-day avg. Inorg. Sed. [mg/L)
Pct. Embeddedness %)

Mean Yolume [annual] [cu.m)
Benthic Chlorophyll [mg/sgq.m]
Frac. Littoral [frac)

GPF (g02/m2 d)

Community Resp. [gD2/m2 d]
P/R [frac)

Turnover [B/P) (days)

Pct Cyanobacteria Pen. [¥]
Pct Diatoms Peri. [%)

Pct Greens Peri. [%)

Pct Diatoms Phyto. [X]

Pct Greens Phyto. (%)

Pct Other Phyto. (%)

N Tot. Mass [kg)

M Mass Dissolved [kqg)

M Mass Susp. Detitus [ka)

N Mass Animals [kg)

(® Runin Sensitivity Mode 0 Parameters set to be tes | | : ?;ﬁzinll:g[]kg]

N Tot. Washout [kg)

M Wash. Dissolved (ka)

H wash. Animals [kg]

N Wash. Detritus [kg) =
M Wwash Plants (kal

IMPORTANT NOTE: The sensitivity analysis calculates the % difference between the results of the deterministic run and the || asired, change this in the setup screen.

(" Deterministic Mode " Runin Uncertainty Mode

Mominal Percent to Vary |10 {percent 0-100) |7 Link Periphyton/Phytoplankton

Track 18 Output Variables ‘ Choose Quptut to Track




Sensitivity Analysis

" Deterministic Mode i Run in Uncertainty Mode i@ Run in Sensitivity Mode

Nominal Percent to Vary |1lll (percent 0-100) F Link Periphyton/Phytoplankton

Track 18 Output Variables Choose Quptut to Track I

* Finding the best load for initial conditions



Sensitivity Analysis

Total ammonia as N
* Nitrate as N
* Total soluble P
* CO2
* Oxygen
* TSS
* Refractory sediment detritus
* Labile sediment detritus
* Suspended and dissolved detritus
* Buried refractory detritus
* Buried labile detritus



Sensitivity Analysis

-

Algal Loads
PlantName Initial Condition
Peri Low-Nut Diatom 0.0024
Peri High-Nut Diatom 0.22
Phyt High-Nut Diatom 0.02
Phyt Low-Nut Diatom 0.1
Cladophora 0.0009
Peri, Green 0.0015
Phyto, Green 0.015
Phyt, Blue-Greens 0
Peri, Blue-Greens 0




Sensitivity Analysis

Suspended and Dissolved Detritus

\

Suspended and Dissolved Detritus
Suspended and dissolved detritus load Sensitivity Analysis of Initial Condition Loading
Detritus Loads mg/L dry 6
Segment Sensl Sensll Sens Il Default Default
1 1.05 1.04 1.05 1 5 | A
2 1.05 1.08 1.24 1 Sens | / \
3 1.54 1.57 1.74 1 = 4 |
4 1534 1.578 1.77 1 | 3 sens |l / \A
5 0918 0.985 1.75 1 S 3 Sens Il \
6 1.534 1.76 1.78 1 = 5
7 2.027 2.87 2.81 1
8 2912 5.25 3.13 1 1
9 2.84 3.76 2.93 1
10 2.38 3.03 2.41 1 0
11 2.29 3.2 2.35 1 0 2 4 6 8 10 12 14
12 2.14 2.72 2.19 1 Model Segment
13 1.56 2.24 1.65 1




Sensitivity Analysis

10% Sensitivity Test

‘|Base

Parameter Value

N'A

NH3 & NH4+ (mg/L)

NH3 & NH4+ (mg/L) 0.005402 711

NO3 (mg/L) 0.060013 NO3 (mg/L) 0.059899
Tot. Sol. P (mg/L) 0.009266 Tot. Sol. P (mg/L) 0.013593
C0O2 (mg/L) 0.112261 €02 (mg/L) 0.441896
Oxygen (mg/L) 7.965159 Oxygen (mg/L) 10.39302
TSS (mg/L) 2.914984 TSS (mg/L) 8.165715
R detr sed (g/m2 dry) 0.032806 R detr sed (g/m2 dry) 0.127749
L detr sed (g/m2 dry) 0.214006 L detr sed (g/m2 dry) 2.72255
R detr diss (mg/L dry) 0.001089 R detr diss (mg/L dry) 0.002206
L detr diss (mg/L dry) 1.043161 L detr diss (mg/L dry) 1.052712
R detr part (mg/L dry) 7.31E-05 R detr part (mg/L dry) 0.001817
L detr part (mg/L dry) 0.001979 L detr part (mg/L dry) 0.024646
BuryRDetr (g/m2) 2 BuryRDetr (g/m2) 2.237512
BuryLDetr (g/m2) 1 BuryLDetr (g/m2) 1
Peri Low-Nut Diatom (g/m2 dry) | 0.037482 Peri Low-Nut Diatom (g/m2 dry) | 0.064747
Peri High-Nut Diatom (g/m2 dry) | 0.00119 Peri High-Nut Diatom (g/m2 dry) | 0.267266
Phyt High-Nut Diatom (mg/L dry)| 0.377487 Phyt High-Nut Diatom (mg/L dry) | 0.373203
Phyt Low-Nut Diatom (mg/Ldry)| 0.11251 Phyt Low-Nut Diatom (mg/L dry) | 0.112593
Cladophora (g/m2 dry) 2.41E-12 Cladophora (g/m2 dry) 0.003425
Peri, Green (g/m2 dry) 8.52E-16 Peri, Green (g/m2 dry) 8.47E-16
Phyto, Green (mg/L dry) 0 Phyto, Green (mg/L dry) 1.05E-17
Phyt, Blue-Greens (mg/L dry) 0 Phyt, Blue-Greens (mg/L dry) 0.005252
Peri, Blue-Greens (g/m2 dry) 9.34E-12 Peri, Blue-Greens (g/m2 dry) 14.72366




Sensitivity Analysis

Suspended and Dissolved Detritus

\

Suspended and Dissolved Detritus
Suspended and dissolved detritus load Sensitivity Analysis of Initial Condition Loading
Detritus Loads mg/L dry 6
Segment Sensl Sensll Sens Il Default Default
1 1.05 1.04 1.05 1 5 | A
2 1.05 1.08 1.24 1 Sens | / \
3 1.54 1.57 1.74 1 = 4 |
4 1534 1.578 1.77 1 | 3 sens |l / \A
5 0918 0.985 1.75 1 S 3 Sens Il \
6 1.534 1.76 1.78 1 = 5
7 2.027 2.87 2.81 1
8 2912 5.25 3.13 1 1
9 2.84 3.76 2.93 1
10 2.38 3.03 2.41 1 0
11 2.29 3.2 2.35 1 0 2 4 6 8 10 12 14
12 2.14 2.72 2.19 1 Model Segment
13 1.56 2.24 1.65 1




Sensitivity Analysis

% Dissolved and labile fraction of suspended
olved detritus load

and di

Suspended and dissolve detritus load
% Dissolved and Labile

Segment Sensl Sens I Senslll  Default
1 99.7 99.7 99.6
2 99.5 97.3 88.3
3 99.2 97.7 90.7
4 99 97.3 89.7
5 99 94.3 65
6 99.1 90.2 89.2
7 99.2 78.1 79.1
8 77.9 56.2 74.7
9 89.2 74.5 87.6

10 88.9 76.2 88.1
11 88.1 71.7 86.8
12 91.7 78.5 90.4
13 91.2 72.2 87.8

72
72
72
72
72
72
72
72
72
72
72
72
72

O

Percent

100

80

60

20

% Dissolved and Labile
Sensitivity Analysis of Initial Condition Loading

v \/
v Sens |
Sens |l
Sens 1l
Default
0 2 4 6 8 10 12 14

Model Segment
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Algal Loads
Total periphyton load g/m2 dry
Segment Default

0.2248
0.2248
0.2248
0.2248
0.2248
0.2248
0.2248
0.2248
0.2248
0.2248
0.2248
0.2248
0.2248

Sens I
0.04
15.1

9.8
16.4
6.7
13.6
24.6
19
24.6
46.4
21.2
15.4
24.6

Sensitivity Analysis

Sens Il
0.7
2.3

9.11
19.6
7.3
30
11.3
36.6
28.9
28.9
30.7
23.3
39.4

Total periphyton load

\

Total Periphyton Load
Sensitivity Analysis of Initial Condition
Loading

A
INAY

Sens I

/
J Y,

Sens Il

Ve
N Y

5 10 15
Model Segment

Default




Sensitivity Analysis

Total phytoplankton load
L

Total Phytoplankton Load
Algal Loads Sensitivity Analysis of Initial Condition Loading
Total phytoplankton load g/m2 dry 25
Segment Default Sensll Sens Il
1 0135 0.49 0.49
2 0135 0.49 0.57 2 A
3 0135 0.48 0.57 / \
4 0135 0.48 0.57
E1s /\\
5 0.135 0.3 0.69 - \/
6  0.135 0.56 0.58 e / /\ Sens I
7 0135 084 08 | & 1 sens il
8  0.135 2.1 0.89
9 0135 1.5 0.95 Default
10 0.135 1.2 0.83 0.5
11 0.135 13 0.79 \/
12 0.135 1.75 1.4 0
13 0.135 1.4 1.05
0 5 10 15
Model Segment




Changes in Dick's study

tate Vari itia
Total Ammonia as N None Dynamic
Nitrate as N 0.06 mg/L Dynamic No
Total Soluble P 0.01 mg/L Dynamic None None
Constant loading of 0.7
co2 0.5 mg/L mg/L
No direct
Oxygen 13 mg/L Dynamic None None precipitation
TSS 5.15 mg/L Dynamic
Refractory sediment detf1 g/m~2 dry Constant loading of
Labile sediment detritus |0.3 g/m"2 dry Constant loading of
Suspended and Dissolveq1 mg/L dry as CBOD |Dynamic-historic None None
Buried refractory detritug2 kg/cum
Buried labile detritus 1 kg/cum
Wind loading 1m/s 1m/s
Light 182 Ly/d Dynamic
* 10% particulate/90% dis Particulate=constant percentage of .1 percent
20% refractory/80% labile Refractory =
but 10% constant loading used
Driving Variables TSS Temperature pH
Initial condition 5.15 mg/L 5degC 7.4 pH
Dynamic or constant loa¢{ Dynamic Dynamic Dynamic




e @ ' @ .
(
antName ondi
Peri Low-Nut Diatom 0.0024 0|None
Peri High-Nut Diatom 0.22 0|None ; ne
Phyt High-Nut Diatom 0.02 1998 data series 0.02 0|None
Phyt Low-Nut Diatom 0.1 2005-2006 data series 0.1 0[None
Cladophora 0.0009 0|None 0.0009 0|None
Peri, Green 0.0015 O[None 0.0015 O[None
Phyto, Green 0.015 0[None 0.015 0[None
Phyt, Blue-Greens 0| 0.00001|None 0 0.00001|None
Peri, Blue-Greens 0| 0.00001{None 0 0.00001|None
Park Changes
Algal Loads Segment 1 Segments 2 through 13

Constant Initial Constant Dynamic
PlantName Initial Condition |[Loading |Dynamic Loading Condition Loading Loading
Peri Low-Nut Diatom 0.0024 0 0.0024 0
Peri High-Nut Diatom 0.22 0 0.22 0
Phyt High-Nut Diatom 0.02 1998 data series 0.02 0
Phyt Low-Nut Diatom 0.1 2005-2006 data series 0.1 0
Cladophora 0.0009 0 0.0009 0
Peri, Green 0.0015 0 0.0015 0
Phyto, Green 0.015 0 0.015 0
Phyt, Blue-Greens 0.001 0 0.001 0
Peri, Blue-Greens 0.01 0 0.01 0




ientificName
Taxonomic Type
Plant Type
Saturating Light
Sat Light Ref
P Half-Saturation
P Half-Sat Ref
N Half-Saturation
N Half-Sat Ref
C Half-Saturation
C Half-Sat Ref
Temp Resp Slope
Temp Resp Referer]
Opt Temp
Opt Temp Refereng
Max Temp
Max Temp Referen
Min Temp
Min Temp Refereng
Max Photosynth R
Max Photo Ref 1

Algal Parameters

Macrophytes
Periphyton
64
15WB; Hill 1996;Goldsbor
0.006
0.002, cal for WB, Borchar
0.07
0.008; Horne and Goldma
0.054

" (greens)
2
DeNicola, 1996
20
DeNicola, 1996 (20-28)
39
DeNicola, 1996
2
adapted to cold condition
0.77

calibrated; Fragilaria =0.7

Park Changes
Fragilaria
Diatoms
Periphyton
64
15WB; Hill 1996;Goldsborough & R
0.006
0.002, cal for WB, Borchardt, 1996
0.07
0.008; Horne and Goldman, 1994, j
0.054

" (greens)
2
DeNicola, 1996
15
prof opinion (cold-water), DeNicola
39
DeNicola, 1996
2
adapted to cold conditions
0.77

Park et al. 2009; Fragilaria =0.77

Park Changes
Cyclotella

vistoms Diatoms
Periphyton ‘w
225 25

Hill, 1996 =64 (22.5) Park et al. 2009; Hill, 1996 =64
0.055 0.055

cal.;Collins & WIlosinski '€ Collins & Wlosinski '83, p. 33 0.055
0.117 0.117

Collins & WIlosinski '83, p Collins & Wlosinski '83, p. 36, EcoTq
0.054 0.054

C& W '83, p. 39 (greens) C & W '83, p. 39 (greens) = 0.054

1.8 1.8

20 20

Collins & WIlosinski '83, p Collins & WIlosinski '83, p. 43 =20
35 35

2 2

2 2

2.06 23

Collins & WIlosinski '83; E Park et al. 2009; EcoTox 1-96 = 2.06




Summary of changes to algal parameters

\

* Percent riffle was set to 50% in the habitat
preferences wherever it was zero. This enables
periphytic biomass to grow in reaches dominated by
riffles

* Cyanobacteria parameterized as a cold-tolerant genus
and initial conditions set to .01 g/m”2




Summary of changes to algal parameters

o

Algal Parameter Values Used in Lower Boise River, Idaho, Simulations

Periphyton Topt Tmax Tresp LightSat Pmax  Lightex P half-sat N half-sat C half-sat ExpMoCo  Fcrit %sl
Low-nutrient diatoms 15 39 2 64 0.77 0.03 0.006 0.07 0.054 0.01 0.007 90
High-nutrient diatoms 20 35 1.8 225 2.3 0.03 0.055 0.117 0.054 0.01 0.008 90
Greens 25 42 2 110 17 0.03 0.1 0.8 0.054 0.01 0.007 90
Cladophora 15 25 2 135 1.08 0.22 0.01 0.0586 0.054 0.05 0.008 25
Oscillatoria 10 50 21 110 1.2 0.03 0.006 0.168 0.024 0.01 0.008 90
Phytoplankton

Low-nutrient diatoms 15 39 2 224 0.7 0.14 0.006 0.0154 0.054 0.05 NA NA
High-nutrient diatoms 20 35 1.8 45 1.87 0.14 0.055 0.117 0.054 0.05 NA NA
Greens 26 42 2 220 15 0.24 0.1 08 0.054 0.04 NA NA
Blue-Greens 27 50 2 60 22 0.099 0.03 04 0.024 0.12 NA NA

* 11-3-13 Summary Calibration of AQUATOX in LBR TMDL.pdf



Results of changes to algal parameters

Seg 2 Eckert (PERTURBED)
Runon 11-3-13 2:11 PM s Peri. Chlorophyil (mgisq.m)
s Peri Chl a USGS Synoptic at 13203760 Eck (mg/sg.m}
48
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' : . Peri High-Nut Diatom {g/m2 dry)
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o { Peri, Blue-Green [gim2 dry)

] | |

] |

70 / 1

60 [ L

50 - | |

- [

l

IR

[ L UAT
AL

1.0 A

21M12M2 812012 8202 NWR02 . 22013



Results of changes to algal parameters

Seg 13 Parma (PERTURBED)

Run on 11-3-13 2:29 PM s Peri. Chiorophyll mgfsg.m)
e Peri Chl a USGS Synoptic 13213000 Parma (mgfsg.m)

260.0

o \

156.0 I

- \
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a20 %
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2112012 BA12M2 22013

Seg 13 Parma (PERTURBED)
Run on 11-3-13 2:29 PM

0.0

Peri Low -Nut Diatom (g/im2 dry)
Peri High-Mut Diatom {gém2 dry)

Cladophora {g/im2 dry)
— Peri, Green (gim2 dry)
—— Peri, Blue-Green (gim2 dry)

——
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Seg 4 Glenwood (PERTURBED)

Run on 11-3-13 2:14 PM s Feri. Chiorophyll (mg/sg.m)
ES Peri Chl at 13206000 BR at Glenw ood (mg/sq.m)
280.0 #* _
2520
2240 Seg 9 Middleton (PERTUREED)

' Run on 11-3-13 2:22 PM — Peri. Chlorophyll (mg/sgq.m}
1050 am0 S Peri Chl a at 1310050 Middleton (mgfsq.m}
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Seg 10 Caldwell (PERTURBED)

Run on 11-3-13 2:24 PM e Peri. Chlorophyll (mgisq.m)
e Peri Chl a at 13211000 Hwy 20-26 (mg/sq.m)
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Seg 4 Glenwood (PERTURBED)

Run on 11-3-13 2:14 PM s Peri. Chlorophyll (m g/sq.m) H
e Peri Chl at 13206000 BR at Glenwood (mglsgq.m}

280.0 *
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Linked LBR (Control)
Run on 11-25-13 1:42 PM
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* The model was programmed to decrease transmitted
light to 15% of incident radiation when the average water
temperature drops below 3 deg.C.

* aquatox_no_ICE .exe removed the ice-forming condition
in the code and | am running it now



Further analysis of algal parameters

‘\

* Phosphorus and nitrogen half-saturation coefficient
follow the Monod equation:

G(N) = N/(Kmn + N)
N = nutrient concentration
Kmn = half-saturation constant

G(N) = growth rate



Segment 4 Nutrient Limitation Effect

Periphyton low-nutrient diatoms

e

Segment 4 G(N) = N/(Kmn + N) T | !

Nutrient limitation effect N = nutrient concentration

Periphyton low-nutrient diatoms Kmn = half-saturation constant

Phosphorus  Nitrogen G(N) = growth rate

Half-sat 0.006 0.07
Phosphorus Nitrogen Nutrient Limitation Effect

1/3/2012 0.2426 0.975865  0.52 0.881356
1/3/2012 0.245  0.976096 0.59 | 0.893939 Periphyton low-nutrient diatoms
1/10/2012 0.2254 0.974071 0.65 0.902778
1/17/2012 0.265 0.97786 0.65 0.902778 1.2
1/24/2012 0.179 0.967568 0.66 0.90411 1 .o
1/31/2012 0.14 0.958904 0.6 0.895522 mm W W
2/7/2012 0.158 0.963415 0.31 | 0.815789 | & 0.8 é—!‘ u
2/7/2012 0.154 0.9625 0.39 0.847826 ,—C: #
2/14/2012 0.124 0.953846 0.22 0.758621 ; 0.6 -  Phosphorus
2/21/2012 0.1199 0.952343 0.17 0.708333 © )
2/28/2012 0.0784 0.92891 0.16 | 0.695652 04 —H W Nitrogen
3/6/2012 0.0696 0.920635 0.08 0.533333 0o .006 phosphorus
3/6/2012 0.0726 0.923664 0.05 0.416667 ' -07 nitrogen
3/13/2012 0.0519 0.896373  0.05 0.416667 0
3/20/2012 0.0311  0.838275 0.11 |0.611111 0 0.2 0.4 0.6 0.8
3/27/2012  0.0291 0.82906  0.35 | 0.833333 Nutrient Concentration (mg/L)
4/3/2012 0.0333 0.847328 0.05 0.416667




Segment 4 Nutrient Limitation Effect

Cladophora

Nutrient Limitation Effect
Cladophora
1.2
m 1 ?CF:- mmE Bl b e
B o8 .E
£ O
g 0.6 # Phosphorus
04 | M Nitrogen
.01 phosphorus
0.2 0586 nitrogen
0
0 0.2 0.4 0.6 0.8
Nutrient Concentration (mg/L)




Segment 4 Nutrient Limitation Effect

Periphyton—Dblue-green algae

1.2

0.8

Growth rate

0.6

0.4

0.2

Nutrient Limitation Effect
Periphyton-blue-green

oA -
'_- # Phosphorus

# M Nitrogen

.006 phosphorus
.168 nitrogen

0 0.2 0.4 0.6 0.8

Nutrient Concentration (mg/L)




Segment 4 Nutrient Limitation Effect

Growth rate

0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

Periphyton—green algae

Nutrient Limitation Effect
Periphyton-green

B .
[ 0744 nitrogen

0.2 0.4 0.6

Nutrient Concentration (mg/L)

# Phosphorus

M Nitrogen




Lower Boise River Periphyton Community Composition Analysis - March 2007

Division

Species

Site

Cyanophyta:

Eckert

Vateran's

Glenwood

Middleton

Caldwell

Pama

Audowinalls violacss

iChamaesiphon ncrsisns

iGhmooooous species

Lynghya birges

Oscillstona agardhi
Oscillstona amphibia

iscillsdora primcens

Fhomidurm incrustsiem

] e

Fhomaidurm mundsiurm

Chiorophyta:

Cdadophora giomerala

£

Clostenum efvenbergi

(A2SManUT SDECIES

Mougeotia species

ChegogoniLm species

Stigeccionium polymombum

LNathni segualls

o] il pe k] B et e k] e

iLfothry zonsta

A

Ciatorms:

Centric diatoms

(0

Fennate distoms

Asteronsia fomoss

Fragiana crofonenss

Fragiiana virescens

L2

RIC

Nedosia granulats

lidosia vanans

C

£

£l

Stephanodiscus niagarae

R

I= A

- Fam, presant in only a single or 2w micoscope fields
- Coommion, present inup to 10% of microscope fields
- Abwndant. present in more than 10% of the microscope fields




Lower Boise River Periphyton Community Composition Analysis - September 2006

Division Species Site
Eckert | Veteran's | Glenwood | Middleton | Caldwell | Parma
Ciscillatona agarahit R
Cyanophyta: Phomidium inundatum C R
Phomidium species” A
Rnulzns species C R
Chiorophyta:
Cladophora glomerafa A R A R G
Clostenum ehrenbergi R R
Cosmanum species RIC R
COedogonium species ¥ R
Soenedesmus Quadncalds R
Spimgya species R
Shigeocionium polymmarphunm RIC F C G
Liothix aegualis R R G
Liothnx zonafa R
Diatoms
Centric diatoms C
FPennate diatoms A A A A A A
Fragilana crofonensis G
Fraglans virescens R A
Aelosira granulala R R
Adeiosira vanans R F R R
Stephanodiscus niagarse R R R

F - Fame, present in only a single or few microscope fields
C - Common, present in up to 10% of microscope fields

A - Abandant, present in more than 10% of the microscope felds




Segment 4 Nutrient Limitation Effect

Growth rate

0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

Periphyton—green algae

Nutrient Limitation Effect
Periphyton-green

B .
[ 0744 nitrogen

0.2 0.4 0.6

Nutrient Concentration (mg/L)

# Phosphorus

M Nitrogen




Next Steps

* Run the “No Ice” executable on existing model setup,
which includes Dick Park’s edited algal parameters
and my sensitivity analysis

* Finish calibrating algal groups until we hit the March
bloom consistently

* Complete sensitivity analysis and report

* Release model and appropriate documentation for
final calibration fiesta

* Answer compiled comments
* Begin uncertainty analysis



