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February 21, 2019 
 
Mr. Mark Houghton, PE 
Director of Public Works 
1001 W. Center Street 
Manteca, CA  95337 
 
Subject:  Blue Cart Characterization Study 
 
 
Dear Mr. Houghton: 
 
Attached is a short report showing the results of the February 14, 2019 
characterization study for Blue cart materials.  The result of this study is 
very similar to the September 2014 study where the Blue, Black, and Green 
carts were analyzed.   
 
We look forward to conducting the next Blue cart study after you make 
adjustments to the Blue cart collection program.  
 
Please let me know if you have any questions.  
 
 
Sincerely: 
 
 
Larry T. Buckle, PE 
International Engineering Services, Inc.  
 
CC:  Peni Basalusalu 
         Rexie LeStrange 
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INTRODUCTION	
	
International	Engineering	Services,	Inc.	(IES)	conducted	this	Residential	Blue	Cart	
Characterization	 Study	 of	 residential	 solid	 waste	 for	 the	 City	 of	 Manteca.	 This	
Study	 was	 conducted	 on	 February	 14,	 2019.	 	 The	 site	 of	 the	 study	 was	 the	 San	
Joaquin	County,	Lovelace	Transfer	Station,	located	at	2323	Lovelace	Rd,	Manteca,	CA	
95336.		

	
The	 study	 identified	
the	 types	 and	
percentages	 of	
materials	 contained	
in	 one	 standard	

residential	
collection	 vehicle	
(6,360	pounds).		For	
this	 study	 the	 city	
opted	 to	 sample	 the	
entire	vehicle	rather	
than	 collecting	 a	
number	 of	 smaller	
samples.			
	
	
	

The	Blue	cart	material	sampled	was	collected	on	the	day	of	sampling.		Blue	carts	in	
Manteca	 are	 collected	 every	 other	 week,	 so	 this	 material	 represents	 material	
generated	 from	 January	 31st	 to	 February	 13th.	 	 	 This	 does	 include	 Super	 Bowl	
Sunday.		The	impact	of	the	Super	Bowl	on	the	categorization	of	material	is	unknown.			
	
Larry	 T.	 Buckle	 P.E.	 led	 the	 study	 with	 assistance	 of	 C.	 Frank	 Bradham,	 P.E.	 	 In	
addition,	 assistance	 from	 Rexie	 LeStrange	 from	 the	 City	 of	 Manteca,	 Solid	 Waste	
Division	was	indispensable	and	greatly	appreciated.			
	
BACKGROUND	
	
Manteca	 conducted,	 with	 the	 assistance	 of	 IES	 a	 waste	 characterization	 study	 in	
September	of	2014.		This	study	included	Blue,	Black,	and	Green	residential	carts.		In	
that	 study	 45	 residential	 carts	 were	 sampled,	 totaling	 1,013	 pounds	 of	 material,	
which	were	segregated	 into	28	categories.	 	A	copy	of	 the	2014	Blue	cart	results	 is	
included	in	the	Appendix	of	this	report.		
	
Recycle	 markets	 internationally	 are	 in	 a	 crisis	 state	 due	 primarily	 to	 import	
restrictions	 imposed	by	 the	Chinese	government.	 	Manteca	has	been	caught	 in	 the	

Picture	#1:	February	14,	2019	Blue	Cart	Characterization	
Study	
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crisis,	 resulting	 in	 significant	 increases	 in	 Blue	 cart	 processing	 costs.	 	 The	 city	 is	
exploring	new	options	for	material	landfill	diversion.					
	
OBSERVATIONS	
	
Over	the	two-week	period	Blue	cart	
samples	 were	 generated	 the	 area	
experienced	 significant	 wind	 and	
rain.	 	 The	 collection	 vehicle	 driver	
(Jeff)	 reported	 that	 many	 of	 the	
Blue	carts	were	blown	over,	and/or	
had	 the	 lids	 blown	 open	 such	 that	
rain	 could	 get	 the	 material	 wet.		
When	the	 load	was	dumped	on	the	
Lovelace	 Transfer	 Station	 tip	 floor,	
free	 water	 flowed	 out	 of	 the	 pile.		
Fiber	 (paper	 products)	 was	 in	
many	cases	wet	if	not	saturated.			
	
In	 the	 September	 2014	 Blue	 cart	
study	 materials	 were	 divided	 into	
28	 categories.	 	 With	 this	 study	
materials	 were	 divided	 into	 only	 six	 categories.	 	 Below	 is	 a	 table	 showing	 how	
categories	from	the	September	2014	study	were	combined	in	the	February	14,	2019	
study.		
	

2014,	2019	Blue	Cart	Study	Sampling	Comparison	
September	2014	 February	2019	

OCC	 OCC	
Aluminum	Cans	 Aluminum	Cans	
PET	Plastic	#1	 PET	Plastic	#1	
HDPE	Color	Plastic	#2	CRV,	HDPE	No	
Color	Plastic	#2	CRV,	HDPE	Natural	
Plastic	#2	

HDPE	Plastic	#2	

Mixed	Ferrous	 Steel	Cans	
Mixed	paper,	#3-7	plastics,	Film	Plastic,	
Glass	CRV,	Glass	other,	Textiles/Fabric,	
Mixed	Non-Ferrous,	Copper	&	Brass,	
Stainless	Steel,	Wood,	Inert	Materials,	
Food	Waste,	Green/Yard	waste,	Fines	<	
1”,	E-Waste,	Hazardous	Waste,	Diapers,	
Kitty	Litter,	Water,	Vinyl	

Residue	
	

			

Table	#1:	Study	Category	Comparison	

Picture	#2:	A	Large	Number	of	Pizza	
Boxes	Were	Observed	
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As	was	the	case	in	2014,	a	large	portion	of	the	total	old	corrugated	cardboard	(OCC)	
was	used	pizza	boxes.		Grease	residue	on	OCC	makes	the	material	unrecyclable,	this	
material	is	considered	residue	in	the	2019	study.	 	Pizza	boxes	could	be	composted	
with	green	and	food	waste,	if	the	city	elects	to	go	in	that	direction.			
	
There	 was	 a	 considerable	 volume	 of	 glass	 bottles	 observed	 but	 not	 categorized.		
Most	of	the	glass	was	beer	bottles.		Beer	bottles	have	CRV	with	the	associated	value.		
The	observed	high	volume	of	glass	could	have	been	a	result	of	the	Super	Bowl.	 	 In	
this	study	glass	was	included	in	residue.			
	
BLUE	CART	CHARACTERIZATION	
RESULTS	
	
The	 delivered	 truck	 of	 Blue	 cart	 materials	
totaled	 6,360	 pounds	 from	 Thursday	
Residential	 Route	 #9.	 	 In	 sampling	 the	
material	 5,335	 pounds	was	 segregated	 and	
categorized.		The	unaccounted	1,025	pounds	
included	water	 that	 ran	out	of	 the	material	
when	dumped,	 evaporation	of	water,	 and	 a	
small	 quantity	 of	 material	 that	 was	 left	
unsorted	 at	 the	 end	 of	 the	 time	 period	

Picture	#3:	Sorting	Large	Bulky	Materials	Including	OCC		

Picture	#4:	Weighing	and	
Documenting	Material	

ATTACHMENT 2



February	14,	2019	Blue	Cart	Characterization	
International	Engineering	Services,	Inc.	

4	

where	we	had	available	sorting	staff.			
	

Blue	Cart	Recyclables	Based	on	2019	Study	Criteria	
	 #1	Plastic	 #2	Plastic	 Steel	 Aluminum	 OCC	 Residue	
2019	Study	%	 2.9%	 3.8%	 1.7%	 0.5%	 22.2%	 68.9%	
2019	Pounds	 153.1	 205.4	 93.2	 25.8	 1183.6	 3674.6	
2014	Study	%	 1.7%	 2.0%	 4.2%	 0.5%	 18.2%	 73.4%	

	The	results	of	the	2014	and	2019	studies	are	similar.	There	appears	to	be	a	greater	
volume	of	OCC	due	to	greater	Amazon	shipments.		However	some	the	greater	OCC	
weight	is	due	to	the	moisture	of	the	material.		The	increase	in	#1	plastic	(soda	
bottles)	could	be	tied	to	Super	Bowl	consumption.		The	decrease	in	steel	is	more	of	
an	anomaly	in	that	the	2014	study	had	a	few	pieces	of	structural	steel	that	skewed	
the	results.					
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	

#1	Plastic	2.9%	 #2	Plastic	
3.8%	

Steel	1.7%	

Aluminum	
0.5%	

OCC	22.2%	

Residue	
68.9%	

February	14,	2019	Blue	Cart		

Table	#2:		Results	of	February	14,	2019	Blue	Cart	Characterization	Study	

Chart	#1:	February	14,	2019	Blue	Cart	Characterization	Results	
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#1	Plastic	1.7%	

#2	
Plastic	
2.0%	

Steel	4.2%	

Aluminum	
0.5%	

OCC	18,2%	

Residue	
73.4%	

September	2014	Blue	Cart	

Chart	#2:		September	2014	Blue	Cart	Characterization	Results	
Normalized	to	the	2019	Criteria	

Picture	#5:		Starting	Pile	of	6,	360	Pounds	of	Unsorted	Blue	Cart	Material	

ATTACHMENT 2



February	14,	2019	Blue	Cart	Characterization	
International	Engineering	Services,	Inc.	

6	

METHODOLOGY	
	
After	 the	 Blue	 cart	material	was	 collected	 from	Thursday	 Residential	 Route	 #9	 it	
was	driven	to	the	Lovelace	Transfer	Station	where	it	was	weighed,	assuming	a	tare	
weight	 for	 the	 truck,	 then	 the	 material	 was	 dumped	 on	 the	 floor	 of	 the	 transfer	
station.			
	
Segregation	of	material	started	with	removal	of	 large	bulky	materials	such	as	OCC	
and	some	residue.	 	With	this	material	being	removed	the	remaining	was	primarily	
paper	 and	 three-dimensional	 materials.	 	 The	 three-dimensional	 materials	
comprised	 the	 target	 materials	 such	 as	 cans	 and	 bottles.	 	 The	 three-dimensional	
materials	 could	 be	 separated	 from	 the	 two-dimensional	 material	 with	 the	 use	 of	
garden	rakes.			
	
California	 Conservation	 Corp	 personnel	 performed	most	 of	 the	 labor	 required	 to	
segregate	 materials.	 	 When	 materials	 were	 segregated	 they	 were	 weighed	 then	
disposed.				
	
Staff	wore	appropriate	personal	protective	equipment.		There	were	no	safety	issues	
to	note.		

	
	

	

Picture	#6:		Remaining	Unsorted	Material	
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TABLE	4	‐	SUMMARY	OF	RESULTS,	BLUE	BIN	

	
Material	 Total	

Weight	
all	

Samples	

Sample	
Maximum	
Weight	

Sample	
Minimum	
Weight	

Moisture	
Adjustment

Final	
Adjusted	
Weight	

%	

OCC	 163.9	 17.0	 0	 	 146.9	 18.2%
Mixed	

Paper/Fiber	 257.7	 19.6	 0.2	 	 237.9	 29.5%
News	Print	 40.3	 9.2	 0	 	 31.1	 3.9%	
HDPE	Color	

CRV	 26.2	 4.0	 0	 	 22.2	 2.7%	
HDPE	Color	no	

CRV	 6.47	 3.0	 0	 	 3.47	 0.4%	
HDPE	Natural	 14.6	 2.0	 0	 	 12.6	 1.6%	

PETE	 17.6	 4.0	 0	 	 13.8	 1.7%	
#3‐7	Plastic	 88.6	 9.4	 0	 	 79.2	 9.8%	
Film	Plastic	 12.5	 1.8	 0	 	 10.7	 1.3%	
Glass	CRV	 65.5	 7.4	 0	 	 58.1	 7.2%	
Glass	Other	 51.0	 6.9	 0	 	 44.1	 5.5%	

Textiles/Fabric	 12.5	 4.6	 0	 	 7.9	 1.0%	
Mixed	Ferrous	 64.6	 30.8	 0	 	 33.8	 4.2%	
Aluminum	UBC	 5.4	 1.3	 0	 	 4.1	 0.5%	
Mixed	Non‐
Ferrous	 11.8	 6	 0	 	 5.8	 0.7%	
Copper	&	
Brass	 0	 	 	 	 	 0.0%	

Stainless	Steel	 1.2	 1.0	 0	 	 0	 0.0%	
Wood	 0.0	 0.8	 0	 	 0.0	 0.0%	

Inert	Materials	 11.8	 5.2	 0	 	 6.6	 0.8%	
Food	Waste	 7.2	 3.2	 0	 	 4	 0.5%	
Green/Yard	
Waste	 0.0	 	 	 	 	 0.0%	

Fines	<	1”	 93.4	 26.6	 0	 	 66.8	 8.3%	
E‐Waste	 16.3	 6.2	 0	 	 10.1	 1.3%	
Hazardous	
Waste	 7.8	 6.8	 0	 	 1.0	 0.1%	
Diapers	 20.3	 14.8	 0	 	 5.5	 0.7%	

Kitty	Litter	 0.0	 0.0	 0	 	 0.0	 0.0%	
Water	 16.4	 14.9	 0	 	 1.5	 0.2%	
Vinyl	 0.0	 	 	 	 	 0.0%	
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	Figure	2	‐	BLUE	BIN	SUMMARY	OF	RESULTS	
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