NYSDEC OHMS Document No. 201469232-00021

APPENDIX A

Action Leakage Rate (ALR) Calculation
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APPENDIX B

Response Rate (RR) Calculation
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Model City Treatment, Storage, and Disposal Facmt‘NYSDEC OHMS Document No. 201469232-00021

Facultative Pond 5 Response Rate Calculations

Scenaria 1: Leakage Through Primary Liner Due to Manufacturing Defects

Assumption 1: One (1) defect per acre, with an approximate diameter of 1 mm

Pond §
h, = Hydraulic Head on Liner {ft) 26
k, = Permeability of Controlling Soil Layer {cm/s} 5.00E-09
T, = Thickness of Controlling Soil Layer (ft) 1.67E-02
re = Radius of Flaw (mm} 0.5
3o = Flaw Area (m’)
R = Radius of Wetted Area Around Flaw™ (m)
n = Density of Flaws (number per acre) 1
Area of Pond (acres) 1
Average Hydraulic Gradient, i,,, @ 82.38
teakage Rate Through Flaws, g, (m/s) ™ 1.43£-10
Daily Leakage Volume {galions/acre/day) 13.19

Notes:

{1} From HELP Model Engineering Documentation Equ. 162
{2) From HELP Model Engineering Documentation Equ. 150
{3) From HELP Model Engineering Documentation £qu. 149

Golder Associates Inc.

123-89454



Model City Treatment, Storage, and Disposal Fac"itY\lYSDEC OHMS Document No. 201469232-00021 123-89494
Facultative Pond 5 Response Rate Calculations

Scenario 2: Leakage Through Primary Liner Due to Instellation Defects
Assumption 1. Five (5) defects per acre, with an opproximate diameter of 5.65 mm

Pond 5 51 Units {m, 5)
h, = Hydraulic Head on Liner (ft) 26 i 7,9248
k. = Permeability of Contralling Soil Layer (cm/s) 5.00E-D8  |7o500E-1E:
T, = Thickness of Controlling Soil Layer {ft) L67E-02 | iB.09E-03 0"
ro = Radius of Flaw {mm) 5.65 BBBE03

a, = Flaw Area (mz)

R = Radius of Wetted Area Around Flaw!"! {m)

n = Density of Flaws (number per acre) 5

Area of Pond {acres) 1
Average Hydraulic Gradient, i, ' 106.43
Leakage Rate Through Flaws, g, {m/s) A 1.50E-09
Daily Leakage Volume (pallons/acre/day) 138.38
Motes:

{1} From HELP Model Engineering Documentation Equ. 162
{2) From HELP Model Engineering Documentation Equ. 150
{3) From HELP Model Engineering Documentation £qu. 149

Golder Associates Inc.



Model City Treatment, Storage, and Disposal Faci"t‘NYSDEC OHMS Document No. 201469232-00021 123-89494
Facultative Pond 5 Response Rate Calculations '

Scenario 3: Permeation through the primary ond secondary layers

Assumed hydraulic conductivity of 30-mil liner, k= 2167 em/s

Q=kiA

Pond 5

For primary layer (permeation from pond through liner)

k = Effective Hydraulic Conductivity 4.24E-07
i = Hydraulic Gradient = H/t 1354.2
H = Hydrautic Head (ft} 26
t = layer thickness (ft) 0.01%
A= Area {acres) 1
Daily Leakage Volume {galions/acre/day) 187.08
For secondary layer {groundwater permeation}

k = Effective Hydraulic Conductivity 5.45E-05
i = Hydraulic Gradient = H/t 2.3314
H = Hydraulic Head {ft) 7
t = fayer thickness {ft) 3.0025
A = Area (acres} 1
Daily Leakage Volume (gallons/acre/day) 41.70

For secondary layer {clay consolidation water permeation)

k = Effective Hydrauiic Conductivity 5.49£-05
i = Hydraulic Gradient = H/t 8.6522
H = Hydraulic Head (ft) 13
t = kayer thickness (ft) 1.5025
A = Area {acres) 1
Daily Leakage Volume (gallons/acre/day) 154.77
Total Permeation {gallons/day): 383.56

Golder Assaciates Inc.



Maode] City Treatment, Storage, and Disposal Fad“t*\lYSDEC OHMS Document No. 201469232-00021 123-89494

Facultative Pond 5 Response Rate Calculations

Scenario 4: Groundwater Leakoge Due to Monufocturing Defects
Assumption 1: One (1) defect per acre, with an approximate diameter of 1 mm
Assumption 2! Hydraulic head is acting on the bottom of the clay layer

Pond 5 Sl Units (m, 5)
hg = Hydraulic Head on Secondary Layer {ft) 7 S2A3Be
k, = Permeability of Controlling Soil Layer (cm/s) 1.00E-07 i -_1.:(_)0509
T, = Thickness of Controlling Soil Layer (ft) 3 LEi091a4 0
ro = Radius of Flaw (mm} 0.5 1 U500E-08.
0= Flaw Area ()  T8S0E07
R = Radius of Wetted Area Around Flaw! (m) : p7at
n = Density of Flaws {number per acre) 1
Area of Pond {acres) 1
Average Hydraulic Gradient, i, 2l 1.14
Leakage Rate Through Flaws, q; (m/s} ® 5.55E-12
Daily Leakage Volume (gallons/acre/day) 0.51
Notes:

{1) From HELP Mcde! Engineering Documentation Equ. 162
{2) From HELP Mcde! Engineering Documentation Equ. 150
{3} From HELP Mcdej Engineering Documentation Equ. 149

Golder Associates inc.



Maodel City Treatment, Storage, and Disposal Facility 123-89494
Facultative Pond 5 Response Rate Calculations NYSDEC OHMS Document No. 201469232-00021

Scenario 5; Graundwater Leakage Due to Installation Defects
Assumption 1: Five (5} defects per acre, with an approximate diameter of 5.65 mm
Assumption 2: Hydraulic head is acting an the bottom of the clay loyer

Pond 5
h, = Hydraulic Head on Secondary Layer {ft) 7
k, = Permeability of Controlling Soil Layer {cm/s} 1.00F-07
T, = Thickness of Controlling Soif Layer {ft) 3
1o = Radius of Flaw (mm} 5.65

a, = Flaw Area (m?)

R = Radius of Wetted Area Around Flaw'” (m}

n = Density of Flaws {number per acre) 5

Area of Pond (acres)

Average Hydraulic Gradient, i, 1.18
Leakage Rate Through Fiaws, g, {m/s) @ 4,69E-11
Daily Leakage Volume (gallons/acre/day) 4.33
Notes:

{1} From HELP Model Engineering Documentation Equ. 162
(2) From HELP Model Engineering Documentation Equ. 150
(3) From HELP Mode! Engineering Documentation Equ. 149

Golder Assaciates Inc.



Model City Treatment, Storage, and Disposal Facility 123-89454
Facultative Pond 5 Response Rate Calculations ~ NYSDEC OHMS Document No. 201469232-00021

Scenario 6: Secondary Clay Layer Consolidation Water Leakage Due ta Manufacturing De)
Assumption 1: One {1} defect per acre, with an approximate digmeter of 1 mm

Pond 5 Sl Units {m, s}
hg= Hydraulic Head on Liner {ft) 13 friglggan it
k, = Permeability of Controlting Soil Layer (cm/s) 1.00E-07 L1 008-00.
T, = Thickness of Controlling Soil Layer (Ft) 3 709144,
to = Radius of Flaw (mm) 0.5 ©5.00E04:
ao = Flaw Area (m?) 17.8540E:07
R = Radius of Wetted Area Around Flaw'™ (cm?/s) 35384
n = Density of Flaws (number per acre} 1 g 2475—04
Area of Pond (acres) 1 SERRY 1o i KA
Average Hydraulic Gradient, iy, @ 1.24
Leakage Rate Through Flaws, g, (m/s) ™ 1.06E-11
Daily Leakage Volume (gallons/acre/day) 0.98
Notes:

(1) From HELP Mocdel Engineering Documentation Equ. 162
(2} From BELP Mcdel Engineering Documentation Equ. 150
(3} From BELP Mcdel Engineering Documentation Equ. 149

Golder Associates Inc,



Medel City Treatment, Storage, and Disposal Facility 123-89494
Facultative Pond 5 Response Rate Calculations ~ NYSDEC OHMS Document No. 201469232-00021

Scenario 7. Secondary Clay Layer Consalidation Water Leakage Due to Installation Defect.
Assumption 1: Five (5) defects per acre, with an approximate diometer of 5.65 mm

Pand 5
h, = Hydraulic Head on Liner (ft} 13 3
k, = Permeability of Controlling Scil Layer {cm/s) 100E-07  [-71:00E-09.%"
T, = Thickness of Controlling Soil Layer (ft) 15 g
7o = Radius of Flaw (mm) 5.65 .65E-03 :
2 = Flaw Area {m?) 1.0029E-04
R = Radius of Wetted Area Around Flaw'” (em?/s) L :4.:'5694 :
n = Density of Flaws (number per acre) 5 124503
Area of Pond (acres) 1 -.4'047 .
Average Hydraulic Gradient, i, @ 1.65
teakage Rate Through Flaws, g, (m/s) & 1.14E-10
Daily Leakage Volume (gallons/acre/day) 10.54

Notes:

{1) From HELP Model Engineering Documentation Equ. 162
{2) From HELP Model Engineering Documentation Equ. 150
{3) From HELP Model Engineering Documentation Equ. 149

Golder Asscciates Inc.
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