SECTIONI I

Allegheny County Health Department and Conferencefor Food Protection

FOOD FACILITY PLAN
REVIEW REFRIGERATION GUIDE

FOOD FACILITY GUIDE FOR DESIGN,

INSTALLATION, AND CONSTRUCTION
RECOMMENDATIONS

PART 2-FACILITIESTO MAINTAIN PRODUCT TEMPERATURE

Cold-holding facilities shdl comply with the sandards of NSF or equivaent, and shall be
designed, constructed and ingtalled in conformance with the requirements of these sandards.

REFRIGERATION FACILITIES SIZING AND DESIGN

The plan for storage needs to provide adequate refrigeration facilities for the proper storage,
trangportation, display, and service of potentially hazardous foods.

Specific refrigeration needs will be based upon the menu, number of medls, frequency of
ddivery, and preparation in advance of service. All refrigerators must be capable of
maintaining potentidly hazardous foods (PHF) at 41°F or below.

If potentially hazardous foods are prepared aday or more in advance of service, arapid
cooling procedure capable of cooling potentidly hazardous foods within 6 hours (140°F to 70°F
in2hrs & 70°Fto41°Fin 4 hrs.) should be provided. The capacity of the rapid cooling

fadilities must be sufficient to accommodate the volume of food required to be cooled to 41°F .

Provide point-of-use refrigerators and freezers at work stations for operations requiring
preparation and handling of potentialy hazardous foods. Refrigeration units, unless
designed for such use, should not be located directly adjacent to cooking equipment or
other high heat producing equipment which may tax the cooling system's operation.
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SIZING CONSIDERATION FOR CALCULATING TOTAL REFRIGERATED
STORAGE NEEDS, INCLUDING WALK-INS

To plan reserve sorage, the following need to be consdered: menu, type of service, number of
mesdls per day, number of deliveries per week and adequate air ventilation in the areawhere
refrigeration system will be located.

The following is a suggested formula to establish required reserve storage (note: only 40%
of any walk-in unit actualy provides usable space):

Totd Interior Storage V olume Needed:

Vol. per med (Cu. ft.) x number of meds
40

Below are estimated typicd med volumesfor each of three types of refrigerated storage: Mest,

Poultry and Seafood =.010-.030 Cu. ft. per medl
Dary =.007-.015 Cu. ft. per mesl
Vegetables and fruit =.020-.040 Cu. ft. per meal

Thusfor arestaurant serving 1000 meals between ddiveries (assume a minimum of 4 day
storage) the following storage capacities are needed:

030 cu. ft/med x 1000 meals

40
75 Cu. Ft.

.040 cu. ft./med x 1000 meds

40
100 Cu. Ft.

.015 cu. ft./med x 1000 meds

40
37.5Cu. K.

Mest refrigerated storage

Veoetable refricerated soraoe

Dairv refricerated storaoe =

To cdculate the interior storage space (in square feet) required for the above example,
dvidethevdume(Cu ft), inesch casg, by thehaght of the unit.

75 cu. ft.
Example for meat storage = 6ft. (haght)

= 125 ft.

Theinterior floor areawould have to be 12.5 5. ft. to accommodate

refrigeration storage of meat for 1000 medls.



To edimate tota interior volume or space, add together the requirements for each type of
food.

To convert interior measurements to exterior floor area, multiply by 1.25. Thus, for mest
storage, in the above example an exterior floor area= 1.25 x 12.5 «0. ft., or 15.6 sq. ft. would
be needed.

ADDITIONAL RECOMMENDATIONS FOR REFRIGERATED STORAGE
FACILITIES

A. Shdving for wak-in and reach-in refrigeration units should be equipment that is
certified or classfied for sanitation by an ANS! accredited certification program.

B. Interior finishes of wak-in and reach-in refrigeration units should be certified or
classfied for sanitation by an ANS accredited certification program. Gavanized med
isnat recommended because o itstendency torud.

C. All refrigaation unitsmugt hevenumaicaly scded indicating theamomelasaccurate to +
2°F. The temperature sensing device must be located in the unit to measure air
temperature in the warmest part. All such thermometers should have an externdly
mounted indicator to facilitate easy reading of the temperature of the unit. Refrigerators
and freezers shdl be capable of maintaining appropriate temperatures when evauated
under test conditions of an ANS! accredited certification program.

D. Air dreulaion within refrigeration and freezer units should not be obstructed and

should dlow for an even and consgtent flow of cold air throughout the units.

Refrigeration Unit maximum operating temperature (cabinet air) should be:

Max Compressor

Type Max Temp Operating time
Refrigerated buffet units Cabinet air temp 70%
41°F Food Temp 3341°
Storage & display Cabinet ar temp 70%
refrigerators 41°F
Food temp 33
41°F
Storage & display Cabinet ar temp 80%
freezer
O°F
Food Frozen

Rapid pull down refrigeration units must be capable of cooling cooked PHF's from
140°F to 70°F within 2 hours, and from 70°F to 41°F within 4 hours or less.

E. Approved coved juncture base around the interior.



O

Approved coed junction base around the exterior.

Approved enclosure between the top of the unit and the ceiling if this
space is twenty-four inches or less. Fixed equipment shall be spaced
to allow for cleaning along the side and behind, or sealed to adjoining
equipment or walls.

Refrigeration units should not be installed exterior to the building if
non-packaged foods will be transported from the unit to the food
establishment.

If the walk-in floors are water-flushed for cleaning or receive the
discharges of liquid waste or excessive melt water, the floors should be
non-absorbent (i.e. quarry tile or equal) with silicone or epoxy
impregnated grout and, sloped to drain. Local jurisdictions may require
drains to be located outside of the cooling box within 5 feet of the
cooler box.

Walk-in freezer doors should be equipped with pressure relief ports.

All walk-in units should be constructed and installed in accordance with

nationally recognized standards and/or code requirements and bear
the certification mark of an ANSI accredited organization (e.g. NSF,
UL, ETL).
L. Each walk-in unit shall be equipped with lighting that provides 10 foot
candles of light throughout the unit when it is full of product.

The following three charts are based on the volume of the meals, number
of meals served and frequency of delivery.
To calculate interior storage space required for walk-in refrigeration units

for the following charts to square feet, simply divide the cu. Ft. (volume), in
each case by the height of the unit.

MEAT AND POULTRY COLD STORAGE CHART FOR WALK-IN UNITS

Number of | Storage Storage Storage Storage Storage
meals per cu. ft. per cu. ft. per cu. ft. per cu. ft. per cu. ft.
served per 0.01 per 0.015 per 0.020 per 0.025 per 0.03
between Cu. Ft. per | Cu. Ft. per | Cu. Ft. per | Cu. Ft. per | Cu. Ft. per
deliveries | meal per meal per meal per meal per meal per
number number number number number
meals meals meals meals meals
served served served served served




| 200 | 5 | 750 | 1000 | 1250 | 1500
| 250 | 625 | 938 | 1250 | 1563 | 1875
| 30 | 750 | 1125 | 1500 | 1875 | 2250
I 350 } 8.75 I 13.13 I 17.50 I 21.88 I 26.25
400 10.00 15.00 20.00 25.00 30.00
| 450 | 1125 | 1688 | 2250 | 2813 | 3375
500 12.50 18.75 25.00 31.25 37.50
I 550 ; 13.75 I 20.63 I 27.50 I 34.38 I 41.25
| 600 | 1500 | 2250 | 3000 | 3750 | 4500
650 16.25 24.38 32.50 40.63 48.75
| 700 | 1750 | 2625 | 3500 | 4375 | 5250
750 18.75 28.13 37.50 46.88 56.25
l 800 ‘ 20.00 l 30.00 | 40.00 | 50.00 | 60.00
| 80 | 2125 | 318 | 4250 | 5313 | 6375
900 22.50 33.75 45.00 56.25 67.50
| 950 | 2375 | 3563 | 4750 | 5938 | 7125
| 1000 | 2500 | 3750 | 5000 | 6250 | 7500
| | | | | |
| 1050 | 2625 | 393 | 5250 | 6563 | 7875
| 1100 | 2750 | 4125 | 5500 | 6875 | 8250
| 1150 | 2875 | 4313 | 5750 | 7188 | 8625
| 1200 | 3000 | 4500 | 6000 | 7500 | 90.00
| 1250 | 3125 | 4688 | 6250 | 7813 | 9375
I 1300 ; 32.50 I 48.75 I 65.00 I 81.25 I 97.50
1350 33.75 50.63 67.50 84.38 101.25
| 1400 | 3500 | 5250 | 7000 | 8750 | 105.00
1450 36.25 54.38 72.50 90.63 108.75
| 1500 | 3750 | 5625 | 7500 | 9375 | 11250
| | | | | |
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| 1550 | 3875 | 5813 | 7750 | 9688 | 11625
| 1600 | 4000 | 6000 | 8000 | 10000 | 120.00
| 1650 | 4125 | 6188 | 8250 | 10313 | 12375
| 1700 | 4250 | 6375 | 8500 | 10625 | 12750
| 1750 | 4375 | 6563 | 8750 | 10938 | 13125
| | | | | |
| 1800 | 4500 | 6750 | 9000 | 11250 | 13500
| 1850 | 4625 | 6938 | 9250 | 11563 | 13875
| 1900 | 4750 | 7125 | 9500 | 11875 | 14250
| 1950 | 4875 | 7313 | 9750 | 12188 | 14625
2000 | 5000 | 7500 | 10000 | 12500 | 150.00

VEGETABLE AND FRUIT COLD STORAGE CHART FOR WALK-IN

UNITS
number | storage per cu. | storage per cu. | storage per cu. | storage per cu. | storage per
of meals ft. per ft. per ft. per ft. per cu. ft. per
meds | 0.020 Cu.Ft. | 0.025Cu. Ft. | 0.030 Cu. Ft. | 0.035Cu. Ft. |0.040 Cu. Ft.
served per med per med per med per med per medl
between | per number per number per number per number | per number
deliveries | meals served | mealsserved | meals served | meals served | meds served
| | | | | |
| 200 | 1000 | 1250 | 1500 | 1750 | 20.00
| 250 | 1250 | 1563 | 1875 | 2188 | 2500
| 30 | 1500 | 1875 | 2250 | 2625 | 30.00
| 30 | 1750 | 2188 | 2625 | 3063 | 3500
| | | | | |
400 20.00 25.00 30.00 35.00 40.00
| 450 | 2250 | 2813 | 3375 | 3938 | 4500
500 25.00 31.25 37.50 43.75 50.00
| | | | | |
550 27.50 34.38 41.25 48.13 55.00
| 600 | 3000 | 3750 | 4500 | 5250 | 60.00
650 32.50 40.63 48.75 56.88 65.00
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| 700 | 3500 | 4375 | 5250 | 6125 | 70.00
| 750 | 3750 | 4688 | 5625 | 6563 | 7500
{ 800 } 40.00 { 50.00 I 60.00 I 70.00 I 80.00
| 850 | 4250 | 5313 | 6375 | 7438 | 8500
900 45.00 56.25 67.50 78.75 90.00
| 950 | 4750 | 5938 | 7125 | 8313 | 9500
1000 50.00 62.50 75.00 87.50 100.00
I 1050 ; 52.50 I 65.63 I 78.75 I 91.88 I 105.00
| 1100 | 5500 | 6875 | 850 | 925 | 110.00
1150 57.50 71.88 86.25 100.63 115.00
| 1200 | 6000 | 7500 | 9000 | 10500 | 120.00
1250 62.50 78.13 93.75 109.38 125.00
l 1300 ‘ 65.00 l 81.25 | 97.50 | 113.75 | 130.00
| 1350 | 6750 | 8438 | 10125 | 11813 | 13500
1400 70.00 87.50 105.00 122,50 140.00
| 1450 | 7250 | 9063 | 10875 | 12688 | 145.00
| 1500 | 7500 | 9375 | 11250 | 13125 | 150.00
| | | | | |
| 1550 | 7750 | 9688 | 11625 | 13563 | 155.00
| 1600 | 8000 | 10000 | 12000 | 14000 | 160.00
| 1650 | 8250 | 10313 | 12375 | 14438 | 16500
| 1700 | 8500 | 10625 | 127.50 | 14875 | 170.00
| 1750 | 8750 | 10938 | 13125 | 15313 | 175.00
I 1800 ; 90.00 I 112.50 I 135.00 I 157.50 I 180.00
1850 92.50 115.63 138.75 161.88 185.00
| 1900 | 9500 | 11875 | 14250 | 16625 | 190.00
1950 97.50 121.88 146.25 170.63 195.00
| 2000 | 10000 | 12500 | 15000 | 17500 | 200.00
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DAIRY COLD STORAGE CHART FOR WALK-IN UNITS

number | storage per cu. | storage per cu. | storage per cu. | storage per cu. | storage per
of meals ft. per ft. per ft. per ft. per cu. ft. per
meds | 0.007 Cu.Ft. | 0.009 Cu. Ft. | 0.011 Cu. Ft. | 0.013 Cu. Ft. |0.015Cu. Ft.
served per med per med per med per med per medl
between | per number per number per number per number | per number
deliveries | meals served | meals served | meals served | meals served | meals served
| | | | | |
200 3.50 4.50 5.50 6.50 7.50
| 250 | 438 | 563 | 68 | 813 | 0938
300 5.25 6.75 8.25 9.75 11.25
| | | | | |
350 6.13 7.88 9.63 11.38 13.13
| 40 | 700 | 900 | 1100 | 1300 | 1500
450 7.88 10.13 12.38 14.63 16.88
| 500 | 875 | 1125 | 1375 | 1625 | 1875
| | | | | |
| 550 | 963 | 1238 | 1513 | 1788 | 20.63
| 600 | 1050 | 1350 | 1650 | 1950 | 2250
| 6s0 | 1138 | 1463 | 1788 | 2113 | 2438
| 700 | 1225 | 1575 | 1925 | 2275 | 2625
| 750 | 1313 | 168 | 2063 | 2438 | 2813
| | | | | |
| 800 | 1400 | 1800 | 2200 | 2600 | 30.00
| 80 | 148 | 1913 | 2338 | 2763 | 3188
900 15.75 20.25 24.75 29.25 33.75
| 90 | 1663 | 2138 | 2613 | 3088 | 3563
1000 17.50 22.50 27.50 32.50 37.50
| | | | | |
| 10s0 | 1838 | 2363 | 2888 | 3413 | 39.38
| 1100 | 1925 | 2475 | 3025 | 375 | 4125
| 1150 | 2013 | 258 | 3163 | 3738 | 4313
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| 1200 | 2100 | 2700 | 3300 | 3900 | 4500
| 1250 | 2188 | 2813 | 3438 | 4063 | 4688
| | | | | |
| 1300 | 2275 | 2925 | 3575 | 4225 | 4875
| 1350 | 2363 | 3038 | 3713 | 4388 | 5063
| 1400 | 2450 | 3150 | 3850 | 4550 | 5250
| 1450 | 2538 | 3263 | 398 | 4713 | 5438
| 1500 | 2625 | 3375 | 4125 | 4875 | 5625
| | | | | |
| 1550 | 2713 | 3488 | 4263 | 5038 | 5813
| 1600 | 2800 | 3600 | 4400 | 5200 | 60.00
1650 28.88 37.13 45.38 53.63 61.88
| 1700 | 2975 | 3825 | 4675 | 5525 | 6375
1750 30.63 39.38 48.13 56.88 65.63
| | | | | |
1800 31.50 40.50 49.50 58.50 67.50
| 1850 | 3238 | 4163 | 5088 | 6013 | 69.38
1900 33.25 42.75 52.25 61.75 71.25
| 1950 | 3413 | 438 | 5363 | 6338 | 7313
| 2000 | 3500 | 4500 | 5500 | 6500 | 7500

MEAT AND POULTRY COLD STORAGE CHART FOR REACH-IN

UNITS
number | storage per cu. | storage per cu. | storage per cu. | storage per cu. | storage per
of meals ft. per ft. per ft. per ft. per cu. ft. per
meals 0.01Cu. Ft. | 0.015Cu. Ft. | 0.020 Cu. Ft. | 0.025 Cu. Ft. | 0.03 Cu. Ft.
served per med per med per med per med per medl
between | per number per number per number per number | per number
deliveries | meals served | meals served | meds served | meals served | meals served
| 200 | 267 | 400 | 533 | 667 | 800
| 250 | 333 | 500 | 667 | 833 | 1000
| 30 | 400 | 600 | 800 | 1000 | 1200
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| 30 | 467 | 700 | 933 | 1167 | 1400
400 5.33 8.00 10.67 13.33 16.00
| 40 | 600 | 900 | 1200 | 1500 | 1800
500 6.67 10.00 13.33 16.67 20.00
| 550 ’ 7.33 | 11.00 | 14.67 | 18.33 | 22.00
| 600 | 800 | 1200 | 1600 | 2000 | 24.00
650 8.67 13.00 17.33 21.67 26.00
| 700 | 933 | 1400 | 1867 | 2333 | 2800
| 750 | 1000 | 1500 | 2000 | 2500 | 30.00
| 800 ‘ 10.67 | 16.00 | 21.33 | 26.67 | 32.00
| 80 | 1133 | 1700 | 2267 | 2833 | 3400
900 12.00 18.00 24.00 30.00 36.00
| 950 | 1267 | 1900 | 2533 | 3167 | 3800
| 1000 | 1333 | 2000 | 2667 | 3333 | 40.00
| | | | | |
| 1050 | 1400 | 2100 | 2800 | 3500 | 4200
| 1100 | 1467 | 2200 | 2933 | 3667 | 44.00
| 1150 | 1533 | 2300 | 3067 | 3833 | 4600
| 1200 | 1600 | 2400 | 3200 | 4000 | 4800
| 1250 | 1667 | 2500 | 3333 | 4167 | 5000
I 1300 ; 17.33 I 26.00 I 34.67 I 43.33 I 52.00
1350 18.00 27.00 36.00 45.00 54.00
| 1400 | 1867 | 2800 | 3733 | 4667 | 56.00
1450 19.33 29.00 38.67 48.33 58.00
| 1500 | 2000 | 3000 | 4000 | 5000 | 60.00
I 1550 } 20.67 I 31.00 I 41.33 I 51.67 I 62.00
| 1600 | 2133 | 3200 | 4267 | 5333 | 6400
| 1650 | 2200 | 3300 | 4400 | 5500 | 66.00
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| 1700 | 2267 | 3400 | 4533 | 5667 | 68.00
| 1750 | 2333 | 3500 | 4667 | 5833 | 70.00
| | | | | |
| 1800 | 2400 | 3600 | 4800 | 6000 | 7200
| 1850 | 2467 | 3700 | 4933 | 6167 | 74.00
| 1900 | 2533 | 3800 | 5067 | 6333 | 7600
| 1950 | 2600 | 3900 | 5200 | 6500 | 7800
2000 | 2667 | 4000 | 5333 | 6667 | 80.00

VEGETABLE AND FRUIT COLD STORAGE CHART FOR REACH-IN

UNITS
number | storage per cu. | storage per cu. | storage per cu. | storage per cu. | storage per
of meals ft. per ft. per ft. per ft. per cu. ft. per
meds | 0.020Cu. Ft. | 0.025Cu. Ft. | 0.030 Cu. Ft. | 0.035 Cu. Ft. [0.040 Cu. Ft.
served per meal per meal per meal per meal per meal
between | per number per number per number per number | per number
deliveries | meals served | meals served | meds served | meds served | meals served
| | | | | |
| 200 | 533 | 667 | 800 | 933 | 1067
| 250 | 667 | 833 | 1000 | 1167 | 1333
| 300 | 800 | 1000 | 1200 | 1400 | 1600
| | | | | |
| 350 | 933 | 1167 | 1400 | 1633 | 1867
| 400 | 1067 | 1333 | 1600 | 1867 | 2133
| 450 | 1200 | 1500 | 1800 | 2100 | 2400
| 500 | 1333 | 1667 | 2000 | 2333 | 2667
| | | | | |
| ss0 | 1467 | 1833 | 2200 | 2567 | 29.33
| 600 | 1600 | 2000 | 2400 | 2800 | 3200
| 650 | 1733 | 2167 | 2600 | 3033 | 3467
| 700 | 1867 | 2333 | 2800 | 3267 | 3733
| 750 | 2000 | 2500 | 3000 | 3500 | 40.00
| | | | | |
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| 800 | 2133 | 2667 | 3200 | 3733 | 4267
850 22.67 28.33 34.00 39.67 45.33
| 900 | 2400 | 3000 | 3600 | 4200 | 4800
950 25.33 31.67 38.00 44.33 50.67
| 1000 | 2667 | 3333 | 4000 | 4667 | 5333
| | | | | |
| 1050 | 2800 | 3500 | 4200 | 4900 | 56.00
| 1100 | 2933 | 3667 | 4400 | 5133 | 5867
| 1150 | 3067 | 3833 | 4600 | 5367 | 6133
| 1200 | 3200 | 4000 | 4800 | 5600 | 64.00
| 1250 | 3333 | 4167 | 5000 | 5833 | 6667
| | | | | |
| 1300 | 3467 | 4333 | 5200 | 6067 | 69.33
| 1350 | 3600 | 4500 | 5400 | 6300 | 7200
| 1400 | 3733 | 4667 | 5600 | 6533 | 7467
| 1450 | 3867 | 4833 | 5800 | 6767 | 77.33
| 1500 | 4000 | 5000 | 6000 | 7000 | 80.00
| | | | | |
| 1550 | 4133 | 5167 | 6200 | 7233 | 8267
| 1600 | 4267 | 5333 | 6400 | 7467 | 8533
1650 44.00 55.00 66.00 77.00 88.00
| 1700 | 4533 | 5667 | 6800 | 7933 | 90.67
1750 46.67 58.33 70.00 81.67 93.33
| | | | | |
1800 48.00 60.00 72.00 84.00 96.00
| 1850 | 4933 | 6167 | 7400 | 8633 | 9867
1900 50.67 63.33 76.00 88.67 101.33
| 1950 | 5200 | 6500 | 7800 | 9100 | 10400
| 2000 | 5333 | 6667 | 8000 | 9333 | 10667
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DAIRY COLD STORAGE CHART FOR REACH-IN UNITS
number | storage per cu. | storage per cu. | storage per cu. | storage per cu. | storage per
of meals ft. per ft. per ft. per ft. per cu. ft. per
meds | 0.007 Cu.Ft. | 0.009 Cu. Ft. | 0.011Cu. Ft. | 0.013 Cu. Ft. |0.015 Cu. Ft.
served per med per med per med per med per medl
between | per number per number per number per number | per number

deliveries | meals served | mealsserved | meals served | meals served | meals served

| | | | | |
200 1.87 2.40 2.93 3.47 4.00

| 250 | 233 | 300 | 367 | 433 | 500

| 30 | 28 | 360 | 440 | 52 | 600
350 3.27 4.20 5.13 6.07 7.00

| 40 | 373 | 48 | 58 | 693 | 800
450 4.20 5.40 6.60 7.80 9.00

| 500 | 467 | 600 | 733 | 867 | 1000

| | | | | |

| 50 | 513 | 660 | 807 | 953 | 1100
600 5.60 7.20 8.80 10.40 12.00

| es0 | 607 | 78 | 953 | 1127 | 1300
700 6.53 8.40 10.27 12.13 14.00

| 750 | 700 | 900 | 1100 | 1300 | 15.00

| | | | | |

| 80 | 747 | 960 | 1173 | 1387 | 1600

| 80 | 793 | 1020 | 1247 | 1473 | 17.00

| 900 | 840 | 1080 | 1320 | 1560 | 1800

| 90 | 88 | 1140 | 1393 | 1647 | 19.00

| 1000 | 933 | 1200 | 1467 | 1733 | 2000

| | | | | |

| 1050 | 98 | 1260 | 1540 | 1820 | 2100

| 1100 | 1027 | 1320 | 1613 | 1907 | 2200

| 1150 | 1073 | 1380 | 1687 | 1993 | 2300

| 1200 | 1120 | 1440 | 1760 | 2080 | 24.00
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| 1250 | 1167 | 1500 | 1833 | 2167 | 2500
; 1300 ; 12.13 ; 15.60 ; 19.07 I 22.53 I 26.00
| 1350 | 1260 | 1620 | 1980 | 2340 | 27.00
| 1400 | 1307 | 1680 | 2053 | 2427 | 28.00
| 1450 | 1353 | 1740 | 2127 | 2513 | 29.00
| 1500 | 1400 | 1800 | 2200 | 2600 | 30.00
} 1550 } 14.47 } 18.60 I 22.73 I 26.87 I 31.00
| 1600 | 1493 | 1920 | 2347 | 2773 | 3200
| 1650 | 1540 | 1980 | 2420 | 2860 | 33.00
| 1700 | 1587 | 2040 | 2493 | 2947 | 3400
| 1750 | 1633 | 2100 | 2567 | 3033 | 3500
| | | | | |
| 1800 | 1680 | 2160 | 2640 | 3120 | 36.00
1850 17.27 22.20 27.13 32.07 37.00
| 1900 | 1773 | 2280 | 2787 | 3293 | 3800
1950 18.20 23.40 28.60 33.80 39.00
| 2000 | 1867 | 2400 | 2933 | 3467 | 40.00

For additional formulas and information, other references to refer to include:
FDA Plan Review Guide

Salvato Textbook. Environmental Engineering & Sanitation 4™ Edition. John Wiley &
Sons, Inc. United States, 1992.

Kramer Engineering Data, Catalog No. R-114, Kramer-Trenton Co., Trenton, N.J.
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