Water Treatment Math Formulas

*DRAFT **

Conversion Factors

Tyard (Yd) oo 3 feet (it}
1 mile (M) 5,280 feet (ft)
Area
1.8Cre (AC) .veveeeeeieeeeeeeeeeeee, 43,560 square feet (ft%)
1 square foot (f2)........ccccovrene.. 144 square inches (in?)
Volume
(I (SO S 7.48 gallons (gal)
1.9alloN e, 231 cubic inches (in®)
Tgallon...r e, 3.785 Liters (L)
TIEr e, 1,000 milliliters (mL)
1 acre/foot (aC-f) «.....ooeeeeereen, 43,560 cubic feet (ft°)
1 acre-foot (ac-ft)......cccceeevrnneee., 325,828.8 gallons (gal)
Weight and Mass
1 gallonof water.............ccooeoeeien e, 8.34 pounds (Ibs)
1 cubic foot of water (f%).........cccoeeeereeieenn, 62.4 Ibs
Tpound (ID) ..o 453.6 grams (g)
1 Kilogram (Kg)......coocovvmeeeice e, 1,000 grams {g)
1gram ..o 1,000 milligrams (mg)
1% oo, 10,000 milligrams per liter (mg/L)
1ML e, 0.0584 grains per gallon
1 grain pergallon.......ccocceecieiiicciene e 17.118 mg/L

Pressure and Head
1 foot of head.............. 0.433 pounds per square in (psi)
1 pound per square inch (psi).............. 2.31 feet of head

Temperature Conversions

O s 0.556 (°F-32°)

O e 1.8(°C) + 32°
Power

1 HOrSEPOWET ..o 746 watts

1 Horsepower......cceevee e 0.746 kilowatts
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fs

Converting Ibs/gal to ma/mL

= 45386 — gram R L] A —

rg

gal

— 3.78% T Liter — 1000 T

mb

To use this diagram: First, find the box that coincides with the beginning units (i.e. mg/mL).

Then, find the box that coincides with the desired ending units (i.e. lbs/gal). The numbers
between the starting point and ending point are the conversion factors. When moving from a
smaller box to a larger box, multiply by the factor between them. When moving from a larger
box to a smaller box, divide by the factor between them. For final number, divide top number by

bottom number.

meda ..

(M)

1,000,000

Metric Conversions

Primary Unit

Kilo hecto deka no deci centi  milli
(k) h) (da} prefix (d) {c) {m)

1,000 100 H 1 Yo Vs Y 1,000

meter — linear measurement
liter — volume measurement
gram — weight measurement

Micro

()

1
! 1,060,000
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Area
Rectangle: Area, ft* = (Length, ft)(Width, ft)
Circle: Area, ft? = (0.785)(Diameter, ft)°
Volume
Rectangle, ft*: Volume, ft* = (Length, ft}(Width, ft)}(Depth, ft)
Cylinder, ft*; Volume, ft° = (0.785)(Diameter, ft)’ (Depth or Length, ft)

Diameter, ft

Segment of Cylinder, ft:  Volume, ft° =| 1.333 (Height)*
g Y olume, ft { (Height) Hoight,ft

~0.608}(Length, ft)

(Length, ft)(Width, ft)(Depth, ft)

Wedge: Volume, ° = >

Volume, gallons = Volume, gal ={Volume, fts)(7.4893 /ftS)

Flo

Q=AV OR Q=(Area)(Velocity)
Q(Channel), f*/ sec = (Width, ft)(Depth, ft)(Velocity, ft/sec)

Q (Pipeline), f*/ sec = (0.785)(Diameter, ft)’ (Velocity, ft/sec)

Flow, f® /sec

Velocity, ft/sec = >
(0.785)(Diameter, ft)

Distance, ft

Velocity, ft/sec = —
Time, sec

Sum of All Daily Flows, MGD
Number of Daily Flows

Average Daily Flow, MGD =

Sum of AllMonthly Average Daily Flows, MGD

Annual Average Daily Flow, MGD = .
Number of Monthly Average Daily Flows

Water Used, gal/day

Daily Flow, gal/day/capita =
TotalNumber of People Served
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Flow Conversions

cfm
cfd
T sl 1440
7.48 7.48 7.48
MGD
1,000,000
\
gps m
60 gp 1440 gpd
8.34 8.34 8.34
ib
by o 0 — Tmin —— 1440 ™ day
cfs = cubic feet per second gps = gallons per second
cfm = cubic feet per minute gpm = gallons per minute
cfd = cubic feet per day gpd = gallons per day

To use this diagram: First, find the box that coincides with the beginning units (i.e. gpm). Then,
find the box that coincides with the desired ending units (i.e. cfs). The numbers between the
starting point and ending point are the conversion factors. When moving from a smaller box to a
larger box, multiply by the factor between them. When moving from a larger box to a smaller
box, divide by the factor between them.
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Dosage

Chemical Feed Rate, Ib/day
{Flow, MGD){8.34 Ibs/gal)

Dosage, mg/L =

{Chemical Feed Rate, Ibs/day)(Chemical Purity, %, expressed as a decimal)

Dosage, mg/L =
(Flow, MGD)(8.34 Ibs/gal)

{Feed Rate, grams/min) {1,000 mg/gram)

Dosage, mg/l. = -
(Flow, gal/min) (3.785 L/gal)

Pounds
Chemical Fed, Ibs = (Dose, mg/L) {Volume, MG)(8.34 Ibs/gal)

(Dose, mg/L) (Volume, MG){(8.34 Ibs/gal)

Chemical Fed, lbs = - , :
Chemical Purity, %, expressed as a decimal

FeedRate, Ibs/day = (Dose, mg/L) (Flow, MGD){8.34 Ibs/gal)

(Dose, mg/L) (Flow, MGD)(8.34 Ibs/gal)

Feed Rate, Ibs/day = , _ -
Chemical Purity, %, expressed as a decimal

(Concentration, mg/mL){Vol ume Pumped, mL} (1,440 min/day)
{Time Pumped, min) (1,000 mg/g} (453.6 g/lb)

Feed Rate, Ibs/day =

Well Formulas

Volume, gal

Well Yield, gal/min = —— ;
Time, min

Drawdown, ft = Pumping Water Level, ft - Static Water Level, ft

Well Yield, gal/min

Specific Capacity, gal/min/ft =
g pacty. 8 Drawdown, ft
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Power
Power, watts = (Volts}{(Amps)

(746 watts/HP) (Horsepower)
(Volts) (Efficiency, %, as decimal) (Power Factor)

Amps, single -phase =

(746 watts/HP) (Horsepower)
(1.732)(Volts) (Efficiency, %, as decimal) (Power Factor)

Amps, three - phase =

(Volts )(Amps)

Horsepower =
(746 watts/HP)

(Volts){Amps) (Power Factor)

Kilowatis, single - phase =
1,000 watts/kilowatt

(Volts) (Amps)}{Power Factor)(1.732)
1,000 watts/kilowatt

Kilowaltts, three - phase =

Power Factor = ——aus

(Volts)(Amps)

Pumps
Motor Pumm
MHP » BHP p WHP X
% motor eff
% pump eff
Pumping Rate, galimin = ~oume. gal
Time, min

(Length, ft)(Width, ft}Depth, ft)(7.48 gal/ ﬂs)
Time, min

Pumping Rate, gal/min =

(0.785)(Diameter, ft)’ (Depth, ft)(7.48 gal/ t°)

Pumping Rate, gal/min = - -
Time, min

Time to Fill, min = 2Nk Volume, gal

Flow Rate, gal/min

Flow, gal/min) (Head, ft)
3960

(Flow, gal/min)(Head, ft)
{3960) (Pump Efficiency, %, expressed as a decimal}

Water HP = (

Brake HP =
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(Flow, gal/min}(Head, ft)
(3960} (Pump Eff., %, expressed as decimal}(Motor Eff., %, expressed as decimal)

Motor HP =

{(Water Horsepower)
Pump Efficiency, %, expressed as a decimal

Brake HP =

(Brake Horsepower)
Motor Efficiency, %, expressed as a decimal

Motor HP =

Brake Horsepower

X100%
Motor Horsepower

Motor Efficiency, % =

Water Horsepower
Brake Horsepower

Pump Efficiency, % = X100%

Horsepower Cutput
Horsepower Supplied

Efficiency, % = X100%

Water Horsepower
Motor Horsepower

Wire - to - Water Efficiency, % = (Pump Eff., %, as decimal) (Motor Eff., %, as decimal) (100%)
Static Head, ft = Suction Lift, ft + Discharge Head, ft

Overall Efficiency, % = X100%

Static Head, ft =Discharge Head, ft - Suction Head, ft

Friction Loss, ft =(0.1)(Static Head, ft) **use this formula in absence of other data
Total Dynamic Head, ft = Static Head, ft + Friction Losses, ft

Cost, $/hr = (Motor Horsepower) (0.746 kW/HP)Cost, $/kW -hr)

Solution Preparation

Weight of Chemical, Ibs

Percent Strength, % (by weight) =
gth, % (by welght) = e eight of Water, Ibs + Weight of Chemical, bs)

X100%

Concentration, lbs/gal

: X100%
Density, Ibs/gal

Concentration, % =

{Concentration;)(Volume,) = {Concentration, }(Volume,, )
{Normality, }(Volume,) = (Normality, )(Volume, )

Chemical. Ibs — (Water Volume, gal X 8.34 Ibs/gal) (Desired Concentration, %)
’ (100% - Desired Concentration, %)

(Chemical, Ibs){100% - Desired Concentration, %)
(Desired Concentration, %) (8.34 Ibs/gal)

Water Volume, gal =
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Preliminary Treatment
Total Alkalinity<50 mg/L. as CaCOgs : Copper Sulfate, Ibs = (0.9 Ibs/acre - ft){(Volume, acre - ft)

Total Alkalinity>50 mg/l. as CaCQjs : Copper Sulfate, Ibs = (Surface Area, acre)}(5.4 Ibs/acre)

(Dosage, mg/L} (Volume, MG)(8.34 Ibs/gal)
(Copper, %, expressed as a decimal)

Copper Sulfate, Ibs (as Copper) =

(Copper Sulfate, Ibs)
2

Citric Acid, lbs =

(Length, ft)(Width, ft)

Area, acres = >
43,560 ft*/acre

Volume, acre - ft =(Area, acres){Depth, ft}

(Length, ft)(Width, fty(Depth, )
43 560 2/ acre

Pond Volume, acre - ft =

Pond Volume, gal = (Volume, acre - ft (43,560 / acre)(7.48gal / {°)

Pond Volume, gal = (Area, acres)(Depth, ft)}(43560 ft* / acre }(7.48 gal/ {t*)

Coagulation/Flocculation

Design Criteria

(Volume, gal) (1,440 min/day) {60 sec/min)

Detention Time, sec =
Flow, gal/day

(Volume, gal) (1,440 min/day)

Detention Time, min =
Flow, gal/day

Lime Dosage
Lime Dosage, mg/l. = (Alum Dosage, mg/L)(0.37)

(Lime Dosage, mg/L.) (Flow, gal/day}(3.785 L/gal)

Lime Feed Rate, grams/min = .
(1,440 min/day) (1,000 mg/gram)

{Alum Feed Rate, Ibs/day)(0.37)

Lime Dosage, Ibs/day = - - -
Commercial Purity, %, expressed as a decimal
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Mixing Energy

Mechanical Mixers G= (550)(P)  Where: P = (hp)(0.90)

(#XV) i = density of water, (Ibs)(sec)/ft?

V = volume of flash mix, ft®

Hydraulic Jump Go (62.4)(H)  Where: H = head loss or drop, ft
(4)(T) i = density of water, (Ib}(sec)/t*
T =time, sec
: (Gy) 1
Variable Speed G, :W Where: G, = velocity gradient at N, rpm, sec”
[N—1} G1 = max velocity gradient unit can achieve, sec¢’”’
: Ny = maximum rpm
N2 = new rpm
(G (T3) T =T i : ;
Jar Test RPM T, =22 Where: Ty = Time to equate velocity gradient correction, sec
Correction G

G, = calculated velocity gradient, sec™
T, =detention time for unit process, sec
G, = maximum G for jar test machine, sec™

(SOR, gpd/ t°)(3785 cm” / gal)

Settling Velocity, cm/min = . 21 e?
(1440 min/day)(929 ¢m? /%)

Jar Testing

Liquid Solution, grams required

Liquid Solution, gram = . -
Concentration, % , expressed as a decimal

(Concentration, Ib/gal}(453,600 mg/lb)
3,785 mL/gal

Concentration, mg/mL =

(Dose, mg/L)(Jar Test Beaker Volume, L)

Dose, uk = — . : -
(Specific Gravity)(Concentration, %, expressed as a decimal)

Chemical Feed Rate, Ib/day

Dosage, mg/L =
(Flow, MGD)(8.34 |bs/gal}
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Sedimentation

(Volume, gal}(24 hr/day)

Detention Time, hr =
Flow, gal/day

Flow, gal/day
Surface Area, ft2

Surface Overflow Rate (SOR), gall‘ciayfft2 =

Flow, gal/day
Weir Length, ft

Length of Clrcular Weir, ft =(3.14) (Weir Diameter, ft)
Length of Rectangular Weir, ft = (2)}(Weir Length, ft) -+ (2)(Weir Width, ft)

Weir Overflow Rate (WOR), gal/day/lineal ft =

Filtration
Hook Gauge

Volume, gal ={Filter Bay Length, ft)(Filter Bay Width, ft){Water Drop, ft)(7.48 gal/ ft*)

Testq, sec + Testp, sec... + Test, sec
Number of Tests (n)

Average Time, sec =

Average Time, sec

Average Time, min = -
60 sec/min

Sand Area, ft* = (Sand Bed Length, ft)(Sand Bed Width, ft)

Volume, gal
Average Time, min

Filtration Rate, gal/min =

Filiration Rate, gal/min

Filtration Rate, gal/min/ ft* = >
Sand Area,

Filter Production Rate

Filter Production Rate, gal/min = (Filtration Rate, gal/min/ ft*)(Filter Area, ft*)
Filter Production Rate, gal/day = (Filtration Production Rate, galfmin) (1,440 min/day)

Filter Backwash Rate

Backwash Water Volume, gal = (Backwash Rate, gal/min/ ft”)(Backwash Time, min)(Filter Area, ft%)

Backwash Water, gal

Backwash Water, % = -
Water Filtered, gal

X100%
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Dry Feeders

Feeder Calibration

Sample, ,grams + Sample,,grams + Sample , grams
n{number of samples)

Average Sample Mass, grams =

Total Sample Mass, grams

Average Feed Rate, grams/min = — _
Sample Collection Time, min

(Average Feed Rate, grams/min) (1,440 min/day)

Average Feed Rate, Ibs/day = 453.6 gramslb

Feeder Setting, grams/min = (Dose, mg/L) (Fllow, gal/day)(3.785 Liters/gal)
(1,440 min/day) (1,000 mg/gram)

Liguid Feeders

Feeder Calibration

Sample, ,mL + Sample,,mL + Sample,, mL

Average Sample Volume, mL =
n(humber of samples)

Total Sample Volume, mL
Sample Collection Time, min

Average Feed Rate, mL/min =

(Average Feed Rate, mL/min} (1,440 min/day)
3,785 mL/gal

Feed Rate, gal/day =

(Dose, mg/L) (Flow, gal/day)(3.785 Liters/gal)
{Concentration, mg/mL.) (1,440 min/day)

Feeder Setting, mL/min =

{Pose, mg/l.) (Flow, MGD)(8.34 Ibs/gal)

Feeder Setting, gal/day = ,
Concentration, Ibs/gal

(Pose, mg/L.) (Flow, MGD)

Feeder Setting, gal/day = - - - 5
{Concentration, %, expressed as a decimal) (Specific Gravity)
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Liquid Chemical Characteristics

Density, Ibs/gal = (Specific Gravity)(8.34 Ibs/gal)

Density of Solution, Ibs/gal
8.34 Ibs/gal

Specific Gravity =

Concentration, Ibs/gal = (Density, Ibs/gal}(Concentration, %, expressed as a decimal)

(Concentration, Ibs/gal}(453,600 mg/Ib)
3,785 mL/gal

Concentration, mg/mL =

Concentration, Ibs/gal

_ X100%
Density, Ibs/gal

Concentration, % =

Detention Time

(Volume, gal) (24 hrs/day) ( 60 min/hr) (60 sec/min)
Flow, gal/day

Detention Time, sec =

(Volume, gal}{24 hrs/day) (60 min/hr)

Detention Time, min =
Flow, gal/day

(Volume, gal)(24 hr/day)
Flow, gal/day

Detention Time, hr =

Volume, gal

Detention Time, days = —m——————
Flow, gal/day

Chlorination
Chlorine Demand, mg/L = Chlorine Dose, mg/L - Chlorine Residual, mg/L

Total Chlorine Residual, mg/L = Combined Residual, mg/L + Free Residual, mg/L
Free Chlorine Residual, mg/L = Total Residual, mg/L - Combined Residual, mg/L
Combined Chlorine Residual, mg/L = Total Residual, mg/L - Free Residual, mg/L

(Dosage, mg/L) (Flow, MGD){(8.34 Ibs/gal)
Chemical Purity, %, expressed as a decimal

Chlorine Feed Rate, Ibs/day =

{(Chlorine Feed Rate, Ibs/day){Chemical Purity, %, expressed as a decimal)
(Flow, MGD)8.34 Ibs/gal)

Dosage, mg/L =

12
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General Bleach Formulas

(Bleach Fed, gal/day){Available Chlorine, %, expressed as a decimal)
Flow, MGD
(Chlorine Dose, mg/L) (Flow, MGD)

Available Chlorine, %, expressed as a decimal

Al

Chlorine Dose, mg/l. =

Hypochlorite Feed Rate, gal/day =

Bleach Dilutions

Desired Available Chlorine Concenfration Desired
%, expressed as s decimal Volume, gal

Bleach Volume, gal = - , ;
Bleach Available Chiorine, %, expressed as a decimal

(Bleach, gal) (Available Chlorine, %, expressed as a decimal)
Desired Volume, gal

Available Chlorine, % = X 100%

HTH

HTH,lbs _ (Desired Available Chlorine, %, expressed as decimal}{Desired Volume, gal) (8.34 Ib/gal)
(solution mix} HTH Available Chlorine, % expressed as a decimal

expressed as a decimal
(Flow, MGD){8.34 Ibs/gal)

(HTHFeed Rate, Iblday)[HTH Available Chlorine, %)
Chlorine Dosage, mg/L. =

HTH, Ib}{Available Chlorine, %, expressed as decimal)

Available Chlcrine, % = ( . -
{Hypochlorite Solution, gal}(8.34 Ib/gal)

X100%

Substitution of HTH or Chiorine for Bleach, etc
Chlorine, Ib = {Available Chlorine, %, expressed as decimal) (Bleach Volume, gal)(8.34 Ibs/gal)

Chlorine,Ib=(HTH, Ib}{Available Chlorine, %, expressed as decimal)

Chlorine, b

HTH, b= _ - .
Available Chlerine, %, expressed as decimal

(Available Chlorine, %, expressed as decimal) (Bleach, gal)(8.34 Ib/gal)

HTH,lb= _
HTH, Available Chlorine, %, expressed as a decimal
Chlering, Ib
Bleach, gal= - - -
(Bleach Available Chlorine, %, expressed as decimal) (8.34 Ib/gal)
. o .
Bleach, gal = (FITH Available Chlorine, %, expressed as decimal) (HTH, Ib)

(Bleach Available Chloring, %, expressed as decimal) (8.34 Ib/gal)
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Hardness, Carbonate and Noncarbonate

Noncarbonate
Laboratory Results Carbonate Lime Dosage
Hardness
TH = Total Hardness Hardness Formula
. (Lime & Soda Ash
TA = Total Alkalinity (Lime only used) To be Used
used)

(1) TH less than TA 0 TH I
(2) TH=TA 0 TH I
(3) TH greater than TA TH-TA TA I

( ) means “concentration of”

| Lime Dosage, mg/L =(G0, ) + (Total Hardness) + (Mg) + (Excess)

il Lime Dosage, mg/L =(C0, )+ (HCO, ) + (Mg)+ (Excess)
Soda Ash Dosage, mg/L = (Total Hardness) - (HCO, ) + (Excess)
Total Hardness = (Calcium Hardness) + (Magnesium Hardness)

(Dose, mg/L) (Flow, MGD)(8.34 Ibs/gal)
{% Commercial Purity, expressed as a decimal)

Chemical Required, Ibs/day =
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Softening

Alkalinity Constituents
Alkalinity, mg/L as CaCOQs;

wy]

total mL of tifrant used
acid normality

Titration Results Bicarbonate Carbonate Hydroxide
P=0 T 0 0
Pislessthan2a T T-(2)(P) (2)(P) 0
P=T 0 (2)(P) 0
Pis greaterthan 2 T 0 (2)(T) — (2)XP) (2)P)-T
P=T 0 0 T
Where P = phenolphthalein alkalinity, mg/L as CaCQj;
T = total alkalinity, mg/L as CaCOj;
Alkalinity
. - (A)N)50,000)
P =
henolphthalein Alkalinity, mg/l. as CaCQ; Sampls Volume, mL
Total Alkalinity, mg/L as CaCO, = (B)(N)(50,000)
Sample Volume, mL
Where: = mL of titrant used to reach pH 8.3

Water Treatment Formulas
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Fluoridation

Available Fluoride lon
Purity (AFI)
Chemical Formula Percent Decimal Percent Decimal
Sodium Fluoride NaF 98% 0.980 45.2% 0.452
Sodium .
Fluorosilicate NasSiFg 98.5% 0.985 60.7% 0.607
Fluorosilicic Acid H-SiFg 23% 0.230 79.2% 0.792

Feed Rate, Ibs/day = {Dose, mg!L). (Flow, MQD)(8.34ibs/gal) _
(AFI|, expressed as decimal) (Purity, expressed as a decimal)

{Dose, mg/l.) (Flow, gal/min} (8.34 Ibs/gal})
(1,000,000} (AFI, expressed as decimal) (Purity, expressed as a decimal)

Feed Rate, Ibs/min =

(Feed Rate, Ibs/day) (453.6 grams/Ib)
(1440 min/day)

Feed Rate, grams/min =

(Dose, mg/L) (Flow, gal/min)
(18,000 mg/L)

Saturator Feed Rate, gal/min=

(Fluoride, Ibs}(AFI, expressed as decimal) (Purity, expressed as decimal)
(Flow, MGD)(8.34 Ibs/gal)

Calculated Dosage, mg/L =

Calculated Dosage, mg/L _ (SolutionFed, gal/day) (18,000 mg/L}
(Saturator) - (Flow, gal/dayl)

Water Treatment Formulas
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Corrosion Control

Langelier Index (L.1)=pH - pHg
pH of Saturation (pHg) = A + B -log Calcium Hardness - log Total Alkalinity

Aggressive index (Al)=pH + log Calcium Hardness + log Total Alkalinity

Values of “A” for various Values of log of Ca or Alkalinity

Temperatures, °C as CaCOj; in mg/L

Temperature, °C A mg/L 0910

0 2.34 10 1.00

b 2.27 20 1.30

10 2.2 30 1.48

15 2,12 40 1.60

20 2.04 50 1.70

25 1.98 60 1.78

30 1.91 70 1.84

40 1.76 80 1.90

50 1.62 90 1.95

60 1.47 100 2.00

200 2.30

Values for “B” for various levels of 300 2.48

TDS, mg/L B 400 2.60

0 ' 9.63 500 270

50 9.72 600 2.78

100 9.75 700 2.84

200 9.8 800 2.90

400 0.86 900 2.95

800 9.94 1,000 3.00

1,600 10.04

Corrosivity Characteristics as Addressed by Indices

Corrosive Characteristics | Langelier Index (LI} { Aggressive Index (Al)

Highly Aggressive <-2.0 <10.0
Moderately Aggressive -20%t0<0.0 10.0to <12.0
Non-aggressive > 0.0 >12.0
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Flow Through a Partially Full Pipe

—

. Velocity, ft/time
fy {.@ Y )

Diam, ft
A
Q, cfs = A, ft2 V, fps
r A NS A -\
Q, cfs = (factor from Yp table)(D, ft)* (Vel, fps)
d,in/D,in Factor [d,in/D,in Factor [ d,in/D,in Factor |d,in/D,in Factor
0.01 0.0013 0.26 0.1623 0.51 0.4027 0.76 0.6404
0.02 0.0037 0.27 0.1711 0.52 0.4127 0.77 0.6489
0.03 0.0069 0.28 0.1800 0.53 0.4227 0.78 0.6573
0.04 0.0105 0.29 0.1890 0.54 0.4327 0.79 0.6655
0.05 0.0147 0.30 0.1982 0.55 0.4426 0.80 0.6736
0.06 0.0192 0.31 0.2074 0.56 0.4526 0.81 0.6813
0.07 0.0242 0.32 0.2167 0.57 0.4625 0.82 0.6893
0.08 0.0294 0.33 0.2260 0.58 0.4724 0.83 0.6969
0.09 0.0350 0.34 0.2355 0.59 0.4822 0.84 0.7043
0.10 0.0409 0.35 0.2450 0.60 0.4920 0.85 0.7115
0.11 0.0470 0.36 0.2546 0.61 0.5018 0.86 0.7186
0.12 0.0534 0.37 0.2642 0.62 0.5118 0.87 0.7254
0.13 0.0600 0.38 0.2739 0.63 0.5212 0.88 0.7320
0.14 0.0668 0.39 0.2836 0.64 0.5308 0.89 0.7384
0.15 0.0739 0.40 0.2934 0.65 0.5404 0.90 0.7445
0.16 0.0811 0.41 0.3032 0.66 0.5499 0.91 0.7504
0.17 0.0885 0.42 0.3130 0.67 0.5594 0.92 0.7560
0.18 0.0961 0.43 0.3229 0.68 0.5687 0.93 0.7612
0.19 0.1039 0.44 0.3328 0.69 0.5780 0.94 0.7662
0.20 0.1118 0.45 0.3428 0.70 0.5872 0.95 0.7707
0.21 0.1199 0.46 0.3527 0.71 0.5964 0.96 0.7749
0.22 0.1281 0.47 0.3627 0.72 0.6054 0.97 0.7785
0.23 0.1365 0.48 0.3727 0.73 0.6143 0.98 0.7816
0.24 0.1449 0.49 0.3827 0.74 0.6231 0.99 0.7841
0.25 0.1535 0.50 0.3927 0.75 0.6318 1.00 0.7854
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