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Lecture N o d  

Measuring and Predicting Quantit ies 

puantity - 
1. Per capita/day (calender day) 

U,S, - 4.5 lb./cap/day, m c r e a s u g  a t  the r a t e  of 4%/year 

2. Volume or density 

a, Best on weight basls 

b. Volume - variable due t o  method of handling and compacting 

ordinary uncanpacted refuse 200-39 XI ./cu. yd. 

compaction resul t s  in density 400-500 XI,/cu. yd. 

or more 

Predicting Quantities Depends on - 
l. Population 

a. Grm 

b. Dens~ty 

c. Transient 

2. Incame level  

3. Number and type of industry 

E m b e r  and type of camnerclal establishments 

5. C l i m a t e  

6. Seasons 

7, Technolog~cal advances 

(prepackaging, more paper and plastics,  less garbage) 
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8, Degree of on-slte dlsposal 

(amount produced always somewhat l e s s  than amount collected) 

9. Frequency of coliectlon; thoroughness of collection 

10, S a l v a ~ n g  

11, Fees charged f o r  collection s e m c e  

22. Cost and avai labl lxty  of fue ls  

a, Gas and o i l  

b. E l e c t r l c l t y  

c. Solfd fue ls  

13. Care In  keeping records 

TABIE 1 * 
Annual Quantities of Raw Refuse Per Capita 1 

% uncom- 
pacted % Speclf i c  

Cbss We~ght by  volun?e by Welght 
Ib Weight 

Cu. yd 
volume %/cu 3.d 

- - - - 

Garbage 150 9,s 0.15 4.0 1000 
Rubbish and a l l  com- 

bust ibles  (except lo00 62.5 3.15 81.0 320 
g a r b a s  ) 

All nonccanbustibles 450 28.0 0.60 15.0 750 

Total  1600 100 3.90 100 hI.0 

1 Frcan: Wepan, Leonard S,- Plannlng a New Incinerator, Proceedmgs 1964 
National Incinerator Conference, ASME 

9 From: Refuse Collection Practice, 3 r d  Edltion, AFWA, 1966, p,28 
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Table 2* 

pz;.:~ zc: Ec?ase Collcctcl  Capita 

1965 APWA Survey 

CICY- &/cap/y*i. =/cap/day  ema arks -- -- 
Xesieent ~ a l  Refuse Only, A l l  Classes 

Cedar Rapids, Iowa 3% 1.1 Origlnal data m cu. yd. only; 
b a - ~ p d  burning 1s practiced 

Vancouver, B . C , 1.2 
Washington D, C. 565 1.6 Some cwnmerclal garbage included 
Fhiladelphia, Pa. 9 1  1.6 
Seat t le ,  Wash. 603 1 9 7  
Cincinnati, Ohlo 723 2.0 Some commercial combustible included 
New York, N,Y, 768 &I 
Los Angeles, Callf. 780 2J-L 
Trenton, N. 3, 7 82 2.1 Small amount of l i t t l e  camaercial 

e stablishmelute 
Evanston, Ill. 996 2.7 
Chandler, Ariz. 1l00 3.0 Some commercial included 
Winnetka, L l l ,  1152 3.2 

Median 74.5 2.0 

Cornnerclal and Indus t r ia l  Refuse, A l l  Classes 

Wjnn-+l<~, Ill 
C i n c m t i ,  Ohio 
Philadelphia, Pa. 

New York, N.Y. 

Seattle,  Wash. 
Vancouver, B, C. 
Washington, D.C. 

Median 

I s 8 Q  1.3 Non-~ndustrial c i t y  
94 l,4 Part  of ortginal data i n  cu.yd. on* 
555 1.5 No i n d u s t r ~ a l ,  not a l l  of cormnercU1 

refuse 
715 2.0 Ccnnbuatible constructicm and demoli- 

t i on  wastes included 
905 2.5 Extrapolated 
933 2.6 
955 2.6 Extrapolated 

715 2.0 

++ &an: b f u s e  Collection Practice, 3rd Edition, APWA, 1966, p.29 
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Table 2 (contmnued) 

Clty lb/cap/yr b / c a ~ / d a ~  Remarks 

A l l  Refuse 

Newark, IJ.J, 856 2-3 Lunited to 100 Ibs per pickup 
Chandler, Ariz. 1100 3.0 :Jon-mdustrial c i t y  
Philadelphia, "a, 112 6 3.1 No industrLal, not a l l  ccxn- 

merclal refuse 
Cincinnati, Ohio 123 5 3.4 Non-c anbustible rubbish given 

Garden City, N.Y. 1308 
in cu. yd. 

3.6 No ~ndus  t r i a l  
Vancouver, 3, C. 13 87 3.8 
New Ymk, N.Y. 1483 114 1 Combustible constructim and 

demolition wastes lncluded 
Seattle, Wash. 198 4.1 Extra~olated 
Washington, D. C, 1545 4.2 
Neptune, N.J. 1565 h. 3 
Winnekta, Ill. 1632 4.5 Non-industrial c i t y  
Los Angeles, Calif. 2373 6.5 Demolition wastes included 

Median 1L35 3.9 



Table 3 * 

honthly Q u a n c ~ t y  ana Oenslty of Caomed nesidential  Refuse 

Three Clties, 19.59-1962 - 
&om Studles Made by &due University 

Month Weignt Weight ~ e i z s i t ~ f ! ~ e i ~ h t  Weight Deznty Weight Weight Density 
&/cap/ $ of I&/ ~b/cap/ $ of ~ b /  &/cap/ % of a/ 

B a n  cu,yd, day &&an cu.yd. day Mean cu.yd. 

January 
February 
March 

April 
May 
June 
July 
August 

Septernbek 
October 
November 
December 

Wlnter 0,98 
378 o,94 

(405; m 0.91 
packer) 

0.91 
0.94 

flumner 0,96 
373 1.02 

(40.5 In 1-00 
packer) 

LO2 
1.14 
1, og 
1.00 

Mean L 7h :?t: 1.90 1C3 301 1.23 100 502 

1 Considerable on-site burning of combustible rubbish and garbage is practiced 
by the residents. 

2 Density 1s measured i n  open trucks or  contamers w l e s s  otherwise specified. 

* Frm: Refuse Collectsun Pras t~ce ,  3rd Editlon, APW, 1966, p.33 
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Table )J ' 

Refuse Denslty, 196.5 

Class of 
Refuse 

City Density 
&/cue yd, 

Remarks 

- - 

Canbined Evanstcn, Ill, $5' 
Los Angeles, Calif. 500,570 
Neptme, W, J, 600 
Newark, N. J, 450 
New York, N.Y. 390 

hso 
Philadelphxa, Pa. 4 9  
San Francisco, Calif. 32 4 
Seattle, Wash. 350,470 
Trent on, N . J. 450 
Vancouver, 9. C, 432 

582,683,712 
Winnetka, Ill. 300 

750 

Different slze trucks 

Munlclpal collection 
Private co l l ec t im 

Estimated 
Different contractors 

Different truck models 

Rubbish Atlanta, Ga. 400 
Cincinnati, Ohio 580,600 Ccanb~stibles~ d ~ f  ferent 

sLze trucks 
670,700 Nonccanbustibles; 

different slze truck8 
Philadelphia, Pa. 39,5@,625 Different size trucks 
Washington, D. G. 2 27 h e n  truck 

Garbage Los Angeles, Callf. 1,32 5 Bon-compactor; restaurants 
only 

Philadelphia, Ja. 900 Non-canpactor, residential  
mly 

6kshingtcn, D. C, 1,030 Non-comaactor 

Bulky Wkstes Philadelphia, Pa. 200 Open trucks 

Ashes Philadelphia, Pa. 800 Non-compactor 

1 A l l  h n s l t i e s  were measured m compactor trucks unless o themse  noted. 

+ Frm: Refuse Collection Practice, 3rd Edition, APWA, 1966, p,34 
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From Table 4 (Density measured In  compaction trucks except a s  noted) 

1. Cmbined refuse density vanes  frm 300 t o  750 lb./cu. yd. with 
a medlari value of 475 lb./cu. yd. 

2. Rubbish density varles from 350 t o  700 lb./cu. yd. w ~ t h  a median 
of 590 lb./cu. yd. I n  open trucks density a t  222 2Jcu. yd. 

3. Non-cmnbustlbles reported as  approximately 100 lb./cu. yd. xnore 
dense than combustibles (Cmncirmati) 

4. Garbage collected separately i n  non-canpactor trucks, density 
ranged 900-1325 &./cu. yd. med~an 1000 lb./cu. yd. 

Table 5 * 
Denslty of Various Classes of Refuse, ~b/cu.yd. 

Classes of 1939 1955 1965 
Refuse No. 

"* Rin Md M a  
Clties 

No* Min Hd #ax NFn Md Plax Cities 

Garbage 7 798 936 1.540 - - - - 3 900 1000 1325 
Rubbish 5 200 2lh 677 5 .. 60 38360.5 3 350 9 0  700 
Ashes - 119 1250 a 0 0  - - - 1 - 8 0 0 -  
Garbage and com- 
bustible rubbish 5 214 442 800 3 234 392 !!AX l 5 8 0 - 6 a o  

Rubbish and Ashes 7 LOO 692 1000 - - - - - - - - 
Nonccrmbytible 
Rubbish 4 747 8@ 1165 3 396 %3@5 1 670 - 700 

C d i n e d  Refuse 6 500 60b 1000 7 300 356 667 11 300 &75 7 9  

1 In 1965 a l l  densrtles are reported f o r  compactor trucks except f o r  garbage and 
ashes. 

2 Includes some ashes. 

Data are from ARIA m p .  

Fagi l l t ies  f o r  Pkasurmg Quantity - 
l. Scales - platf o m  

port able 
automatic r e ~ s t e r i n g  

2. Volume - measure truck bodies 
measure i n  place 

3. Density - both weight and volume 

* *a: Refuse Collect'Lon Practice, 3rd Ea, Am, 1966, ~,.46 


