Fox lllinois River Basin TMDL | DRAFT (March 2026)

APPENDIX J

CALCULATION OF LOAD ALLOCATIONS

Supporting the Fox lllinois River Basin Total Maximum Daily Load (TMDL) for Phosphorus and
Total Suspended Solids
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EXAMPLE 1. CALCULATION OF LOCAL ALLOCATIONS

The following section provides a summary of the steps used to calculate local reductions.

Baseline Conditions

Baseline Loads (Ib)

Reach Reach Reach

Source 1 2 K}

Natural 10 50 100 160
Anthropogenic 150 75 600 825
Reserve Capacity

Delivered DS 160 125 700 985

Assimilative
Capacity

Subbasin 1
Natural: 10 Ib
Anthropogenic: 150 Ib

Subbasin 2

Natural: 50 Ib
Anthropogenic: 75 Ib

Reach 1 Reach 2
Assimilative Capacity: 110 Ib Assimilative Capacity: 150 Ib

Subbasin 3
Natural: 100 Ib - amne
Anthropogenic: 600 Ib Assimilative Capacity: 500 Ib
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Step 1. Calculate reduction required for Reach 1
Natural Baseline Load (BLy,:) = 10 lb
Anthropogenic Baseline Load (BLgpn:,) = 150 b
Assimilative Capacity for Reach 1 (AC) = 110 lb

Assimilative Capacity for Antrhopogenic Loads (ACgntn) = AC — BLyg: = 1101b — 10 1b
=1001b

Reserve Capacity (RC) = 5% * ACypner, = 0.05%1001b =51b
Allowable Load for Anthropogenic Loads (ALgnen) = ACgnen — RC = 1001b —51b =95 1b
BLgntn — ALanen 150 1b — 95 1b

% Reduction = =36.79
0% Reduction BL. 1501b )
Baseline Allocated
Loads Loads
Natural 10 10
Anthropogenic 150 95
Reserve Capacity 5
Delivered Downstream 160 110
% Reduction = 36.7% |
Subbasin 1
Baseline Load 16

0
10 150

Alowable Load
0 =
0 20 40 60 80 100 120 140 160 180
Load (Ib)

m Baseline = Natural Anthropogenic mReserve Capacity
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Step 2. Calculate reduction required for Reach 2
Natural Baseline Load (BLyq:) = 50 lb

Anthropogenic Baseline Load (BLgnen,) = 75 Lb
Assimilative Capacity for Reach 2 (AC) = 150 lb

Assimilative Capacity for Antrhopogenic Loads (ACyntn) = AC — BLyg: = 150 1b — 50 1b
=1001b

ACantn > BGanen S0 % Reduction=0% and RC calculated based on existing loads

Reserve Capacity (RC) = 5% * (BLgntn + RC) = 0.05 * BLyy, + 0.05 % RC
0.95 * RC = 0.05 * BLynen
RC = 0.0526 * BLypey = 0.0526 75 1b = 3.9 lb

Load Delivered Downstream = BLy,; + BLgyen + RC =501b+751b+391b =12891b

Baseline Allocated

Natural 50 50
Anthropogenic 75 75
Reserve Capacity 3.9
Delivered Downstream 125 128.9

% Reduction = 0%

Subbasin 2

Baseline Load 125
T
Allowable Load 150

s 75 kR

0 20 40 60 80 100 120 140 160
Load (Ib)

m Baseline = Natural Anthropogenic mReserve Capacity
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Step 3. Calculate reduction required for Reach 3
Natural Baseline Load (BLy,:) = 100 lb

Anthropogenic Baseline (BLgy:,) = 600 lb

Loads from Upstream Reaches (Lys) = Load from Reach 1 + Load from Reach 2
=1101b +12891b =238.91b

Assimilative Capacity for Reach 3 (AC) = 500 lb

Assimilative Capacity for Antrhopogenic Loads (ACgntn) = AC — BLypg: — Lys
=5000b—1001b—23891b=161.11b

Reserve Capacity (RC) = 5% * ACynen, = 0.05%161.11b =8.11b
Allowable Load for Anthropogenic Loads (ALgny) = ACqnen — RC = 161.11b —8.11b

=153.01b
BL — AL 600 1lb —153.01b
9% Reducti — anth anth — = 74.59
0% Reduction Bl 600 1b %
Baseline Allocated
Loads Loads
Source
Upstream Loads 238.9 238.9
Natural 100 100
Anthropogenic 600 153
Reserve Capacity 8.1
Delivered Downstream 938.9 500.0
% Reduction = 74.5% |
Subbasin 3
Baseline Load
600

Allowable Load

200 300 400 500 600 700 800
Load (Ib)

m Baseline mNatural Anthropogenic mReserve Capacity

Page 4 of 10



Fox lllinois River Basin TMDL | DRAFT (March 2026) Appendix J. Calculation of Load Allocations

Final Local Allocations

Table of Final Load Allocations (BL = Baseline Load, AL = Allowable Load)

BL BL BL AL AL
Reach Reach Reach BL Reach Reach
Total 1
Source
Natural 10 50 100 160 10 50 100 160
Anthropogenic 150 75 600 825 95 75 153 323
Reserve Capacity 5.0 3.9 8.1 17.0
Delivered DS 160 125 700 985 110.0 128.9 261.1 500
Percent
Red. 37% 0% 74.5%

Subbasin 1 Subbasin 2
Natural: 10 Ib Natural: 50 Ib
Anthropogenic: 95 Ib Anthropogenic: 75 Ib
Reserve Capacity: 5 |b Reserve Capacity: 3.9 b

% Reduction = 36.7% % Reduction =0%

Reach 1 Reach 2
Outlet Load: 110 Ib Outlet Load: 128.9 Ib

Subbasin 3

oo 15
Anthropogenic: 153 |b i
Reserve Capacity: 8.1 Ib Outlet toad: 500 Ib

% Reduction =74.5%
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EXAMPLE 2. CALCULATION OF DOWNSTREAM LOAD

The following section provides a summary of the steps used to calculate local reductions.

Baseline Conditions

Baseline Loads (Ib)

Reach Reach Reach

Source 1 2 K}

Natural 10 50 100 160
Anthropogenic 150 75 600 825
Reserve Capacity

Delivered DS 160 125 700 985

Assimilative
Capacity

Subbasin 1 Subbasin 2
Background: 10 |b Non-controllable: 50 Ib
Anthropogenic: 150 Ib Controllable: 75 Ib

Assimilative Capacity: 110 Ib Assimilative Capacity: 150 Ib

Subbas,n 3 Reach 3
Background: 100 b Assimilative Capacity: 500 Ib
Anthropogenic: 600 Ib Sl
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Step 1. Calculate local reductions (Example 1)
Subbasin 1 % Reduction = 36.7%

Subbasin 2 % Reduction = 0%

Subbasin 3 % Reduction = 74.5%

Step 2. Calculate cumulative loads to determine downstream reductions at Reach 3
Total Natural Baseline Load from Upstream Subbasins = BLy4¢ ¢ = 10 1b + 50 1b + 100 Ib
=1601b

Total Anthropogenic Baseline Load from Upstream Subbasins = BLguth tor
=150+ 751b+ 6001b =8251b

Step 3. Calculate percent reduction for Reach 3 from all cumulative sources
Assimilative Capacity for Reach 3 (AC) = 500 lb
Assimilative Capacity for Antrhopogenic Loads (ACqpnen) = AC — BGpgtror = 500 Ib — 160 Ib
=3401b
Reserve Capacity (RC) = 5% * ACgnen, = 0.05%3401b =17 1b
Allowable Load for Anthropogenic Loads (ALgnin) = ACanen — RC = 3401b — 17 lb = 323 Ib
BLgntn — ALanen 825 1b — 323 1b

= 60.89
BLynin 825 Ib %

% Reduction =

Step 4. Compare upstream local reductions to downstream reductions

If local % reduction from Subbasin 1 or 2 > downstream % reduction, local % reduction must be used
and downstream % reduction must be calculated.

For example, local % reduction from Subbasin 1 and Subbasin 2 < downstream % reduction, so
downstream % reduction applied to all basins.

Step 5. Compute reserve capacity for each subbasin

Allowable Anthropogenic Load (ALgntn) = BLanen * (1 — % Reduction) = BLgyen * (1 — 0.0608)
Subbasin 1: 150lb * (1 — 0.0608) = 58.7 lb
Subbasin 2: 75 1b * (1 —0.0608) = 29.4 b
Subbasin 3:600 b *+ (1 —0.0608) = 234.91b

Subbasin Reserve Capacity (RC) = 5% * (ALgnen + RC) = 0.05 * ALgpen, + 0.05 % RC
0.95 * RC = 0.05 * AL
RC = 0.0526 * ALy

Subbasin1: = 0.0526 x58.7lb=3.11b

Subbasin 2: = 0.0526 x29.41b =1.51b

Subbasin 3: = 0.0526 * 234.91b =12.41b
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Subbasin 1

Baseline Load
- 150

Allowable Load Local: 110

10.0 58.7 kX

0 20 40 60 80 100 120 140 160 180

Load (Ib)
Em Baseline mNatural Anthropogenic B Reserve Capacity
Subbasin 2
Baseline Load 125
T
Allowable Load Local: 150

DRSO 204 |15

0 20 40 60 80 100 120 140 160
Load (Ib)

mBaseline mNatural Anthropogenic B Reserve Capacity

Subbasin 3

Baseline Load
100 600

Allowable Load Local: 323.0

1000 234.9 f24

0 100 200 300 400 500 600 700 800
Load (Ib)

mBaseline mNatural Anthropogenic mReserve Capacity
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Final Downstream Allocations

Table of Final Load Allocations (BL = Baseline Load, AL = Allowable Load)
BL BL BL AL AL
Reach Reach Reach BL Reach

Source

Natural 10 50 100 160 10 50 100 160
Anthropogenic 150 75 600 825 58.7 29.4 234.9 323
Reserve Capacity 3.1 1.5 12.4 17
Delivered DS 160 125 700 985 71.8 80.9 3473 500

% Reduction = 60.8%

Subbasin 1 Subbasin 2
Natural: 10 Ib Natural: 50 Ib
Anthropogenic: 58.7 |b Anthropogenic:29 .4 |b
Reserve Capacity: 3.1 Ib Reserve Capacity: 234.91b
% Reduction = 60.8% % Reduction = 60.8%

Reach 1 Reach 2
Outlet Load: 71.8 Ib Qutlet Load: 809 |b

Subbasin 3

thosogen 2439
Anthropogenic:243.9 Ib Outlet Load: 500 Ib
Reserve Capacity: 12.4 Ib HHiet —oac:

% Reduction = 60.8%
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