
-

The Fixation of Incineration Ash: 
Physical and Leachate Properties 

Interim Report - February 1986 

Pre pa red by 

Waste Management Institute 
Marine Sciences Research Center 
State University of New York 
Stony Brook, New York 11794 

Principal Investigators 

Frank J. Roethel 
Victor Schaeperkoetter 

Ruth Gregg 
Kyeong Park 

Prepared for 

New York State Legislative Commission on the 
Water Resource Needs of Long Island 



! 
t 
t 

W~rking Paper #24 

Reference 86-2 

Waste Management Institute 
Marine Sciences Research Center 
State University of New York 

Stony Brook, New York 11794-5000 

THE FIXATION OF INCINERATION ASH: 
PHYSICAL AND LEACHATE PROPERTIES_ 

Frank J. Roethel 
Victor Schaeperkoetter 

Ruth Gregg 
Kyeong Park 

Approved for Distribution 

J.R~ 



Table of Contents 

ABSTRACT vii 

Section 1 

INTRODUCTION/OYERVIEW ............................................. 1 

PROJECT DESIGN . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

PROJECT OBJECTIVES 1 

Section 2 

INCINERATION WASTE CHARACTERISTICS •••.•••..••..•...•..••.....•..•. 3 
BULK PROPERTIES • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • . • • 3 

Particle-size Analysis .•..••.........•••••..•....•..•..•••... 3 
Moisture Content and pH .••.••.•.•..•..•....••..••••••.•....•• 12 

Loss on Ignition ............................................. 16 

Mineralogy ................................................... 16 

Section 3 

PROCTOR FABRICATION ....................................•.......... 28 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

ADDITIVES ...•....•.............................................. 29 

FABRICATION TECHNIQUES .......................................... 29 

DETERMINATION OF THE OPTIMUM MIX ................................ 31 
FULL SCALE PRODUCTION OF TEST PROCTORS .......................... 51 

REFERENCES ••.•••••••..•••........•....•......•.........•...•..•... 59 

APPENDIX A ........................................................ A-1 
New York City Ash Proctor Fabrication Data - APPENDIX B ....••.•.•.......••..•.....•••.......•.....••........... B-1 

Huntington Ash Proctor Fabrication Data 
APPENDIX C ...•..•••••..•..•.••••..•...•••...•..•••..•........•.... C-1 

Westchester Ash Proctor Fabrication Data 

iii 



List of Tables 

Table 

2.1 Size Fraction of Residues 10 

2.2 Moisture content of Huntington incineration ashes ....... 13 

2.3 Moisture content of New York City incineration ashes .... 14 

2.4 Moisture content of Westchester incineration ashes ...•.• 15 

2.5 New York City fly ash, loss on ignition 500°C, 900°C 18 

2.6 New York City fly ash, loss on ignition 500°C, 900°C 19 

2.7 Town of Huntington composite ash, loss on ignition 
soo 0 c, 900°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

2.8 Town of Huntington composite ash, loss on ignition 
soo 0 c, 900°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

2.9 Westchester composite ash, loss on ignition 500°C, 900°C. 22 

2.10 Mineralogical composition of incineration residues 27 

3.1 Results of proctor fabrication using 6% lime, 3% cement, 
0.5% sodium carbonate ..........•......................... 33 

3.2 Results of proctor fabrication using 9% lime, 3% cement, 
0.5% sodium carbonate .....................•............. 37 

3.3 Results of proctor fabrication using 6% lime, 3% cement .. 41 

3.4 Results of proctor fabrication using 15% cement ......... 45 

3.5 Results of proctor fabrication using 4% lime, 15% cement. 49 

3.6 Results of proctor fabrication using 6% lime, 3% cement 
6% gypsum . . . . • . . . . . . . . • . . . . . . . • • . . . • . . . . • . . . . . . . . . . . . . . . 52 

3.7 Formulation of the optimum mixes ..•.....•............•.. 56 

-

iv 



List of Figures 

Figure 

2.1 Particle size fractions, New York City incineration ash. 5 

2.2 Particle size fractions, Huntington incineration residue. 7 

2.3 Particle size fractions, Westchester incineration 
residue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

2.4 Grain size distribution curves of the various 
incineration residues ........•..............•......... 11 

2.5 Loss on ignition...................................... 17 

2.6 X-ray diffractogram of New York City incineration 
ash • • • • • • • • • • • • • . • • • • • • • . • . . • • . • • . . . . . . . . . • • • • • . . . . • • • 23 

2.7 X-ray diffractogram of Westchester incineration 
residue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

2.8 X-ray diffractogram of Huntington incineration 
res i due . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 

3.1 Proctor fabrication using 6% lime, 3% cement, 
0.5% sodium carbonate (New York City Ash) ...•......... 32 

3.2 Proctor fabricatin using 6% lime, 3% cement, 
0.5 sodium carbonate (Westchester Ash) ................ 34 

3.3 Proctor fabrication using 9% lime, 3% cement, 
O. 5% sodium carbonate (Huntington Ash) . . . . . . . . . . . . . . . . 35 

3.4 Proctor fabrication using 9% lime, 3% cement, 
0.5% sodium carbonate (New York City Ash) ...... . .... . . 38 

3.5 Proctor fabrication using 9% lime, 3% cement, 
0.5% sodium carbonate (Westchester Ash) .......•....... 39 

3.6 Proctor fabrication using 9% lime, 3% cement, 
0.5% sodium carbonate (Huntington Ash) ...............• 40 

3.7 Proctor fabrication using 6% lime, 3% cement 
(New York City Ash) . ...•...•...... .. ...•.. .. .. ..•. .... 42 

3.8 Proctor fabrication using 6% lime, 3% cement 

- (Westchester Ash) . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . 43 

3.9 Proctor fabrication using 6% lime, 3% cement 
(Huntington Ash) . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

v 



List of Figures (continued) 

Figure 

3.10 Proctor fabrication using 15% cement (New York C1ty 
Ash) .•........•..•.....••...............•............... 46 

3.11 Proctor fabrication using 15% cement (Huntington 
Ash) ......•..•.....•.••....•.......•...........•........ 47 

3.12 Proctor fabrication using 15% cement (Westchester 
Ash) •••.••••••••••••.••••.••••••••••..••..•••••••••••••• 48 

3.13 Proctor fabrication using 4% lime, 15% cement 
(New York City Ash) .•••.•••.•..••••••••...•••.........•• 50 

3.14 Proctor fabrication using 6% lime, 3% cement, 
6% gypsum (New York City Ash) •..•.•...•..•..•..........• 53 

3.15 Proctor fabrication using 6% lime, 3% cement, 
6% gypsum (Huntington Ash) ••••.•......•................. 54 

3.16 Proctor fabrication using 6% lime, 3% cement, 
6% gypsum (Westchester Ash) ............................. 55 

3.17 Solidified proctors of the three optimum mixes ...•...... 58 

vi 



ABSTRACT 

. -
Incineration ash from three operational facilities within the New 

York Metropolitan area were stabilized with various portions of 
additives (lime, gypsum, portland cement and sodium carbonate) to 
produce a concrete-like material suitable for both marine disposal and 
use in the construction industry. Curing parameters were adjusted to 
maximize the structural integrity of the experimental mixes. Certain 
mix and curing designs produced proctor sized samples exhibiting a 
compressive strength of approximately 1,600 psi. 

The results of this investigation indicate that incineration ash 
possesses significant pozzolanic activity and may be a suitable 
substitute for aggregate in the manufacture of cement blocks for use by 
the construction industry in this region. In addition, blocks having 
excellent structural properties relative to marine disposal have been 
fabricated. 
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Section 1 

INTRODUCTION/OVERVIEW 

PROJECT DESIGN 

This proj.ect, entitled "The Fixation of Incineration Ash: Physical 
and Leachate Properties", is a one year laboratory study which began in 
May 1985. This work is sponsored by the New York State Legislature 
with the New York State Legislative Commission on the Water Resource 
Needs of Long Island as the lead agency. Investigators at the Waste 
Management Institute of the Marine Sciences Research Center of the State 
University of New York at Stony Brook are conducting the investigation. 
Motivation for the project stemmed from a desire to examine the 
feasibility of fixating incineration ash and demonstrate the use of the 
stabilized material in a constructive manner as an alternative to 
1andfi11 ing. 

PROJECT OBJECTIVES 

This project focussed on two main objectives: 

Objective 1 - To investigate incineration ash fixation by means 
of chemical additives and controlled curing 
environments. 

Objective 2 - To determine the permeability and leachate 
characteristics of several "optimum" mixtures 
of incineration ash and fixation additives. 

This Interim Report presents data collected while addressing 
Objective 1 of the project. The incineration ash utilized in this study 
was secured from three operational incinerators. New York City's 
Southwest Brooklyn facility twice provided a source of fly ash. On two 
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separate occasions the Town of Huntington incinerator located in East 
Northport, Long Island was visited to remove compos1te samples of both 
bottom and fly ash. Composite ash samples were also acquired from the 
Westchester Resource Recovery facility in Peekskill, New York. 

The incineration wastes were initially characterized by determining 
the moisture content of the samples, particle size distribution and pH. 

The concentration of organic constituents was determined by measuring 
the loss on ignition and X-ray diffraction provided information as to 
the major mineral phase found within the incineration wastes. 

Calcium hydroxide (lime), portland cement {Type 1), gypsum and 
sodium carbonate served as fixation additives during the fabrication of 
ASTM proctor sized cylinders of incineration ash. The proctors were 
cured in various controlled temperature-humidity environments for 
varying periods of t ime. 

At the end of the curing period, proctors were subjected to 
compressive strength testing (ASTM C39). Relative compressive strengths 
were used as a criterion for comparing various mixes of incineration 
wastes and fixation additives in order to determine an optimum 
formulation. Mixes containing 15% portland cement were selected as 
optimum. 

2 



Section 2 

INCINERATION WASTE CHARACTERISTICS 

BULK PROPERTIES 

Particle-size Analysis 

The distribution of particle size in the incineration wastes was 
determined by sieving a sample of approximately 6 kg of Huntington ash, 
1 kg of Westchester ash and 0.5 kg of New York City ash. The analysis 
followed ASTM D 422-63 using a series of U.S. Standard Sieves 3 in, 1.5 
in, 0.75 in, Numbers 4, 10, 18, 40, 60, 100 and 200. For the three 
larger size sieves the residues were sieved dry and shaken by hand. The 
smaller sieves were placed into a Ro-Tap sieve shaker. 

The results of the particle-size analysis are illustrated in 
Figures 2.1 - 2.3 which shows the composition of the different size 
fractions. The composite ash from Westchester and Huntington was more 
heterogeneous than the New York City fly ash, as expected. In the larger 
size groups glass was predominant. In the Huntington samples fragments 
of rags, paper and wood shaving were observed. 

The quantitative contributions of the different size fractions to 
the samples are given in Table 2.1. From the grain size distribution 
curve (Figure 2.4) it can be concluded that the second New York City fly 
ash sample obtained is predominantly of silt size having a mean grain 
size of 0.09 mm. This is significantly finer than the first sample that 
was collected which has a mean grain size of 0.25 mm. Sand sized 
particles are dominant in the Westchester ash; the mean particle size is 
0.6 mm. The largest particle size is represented by the two Huntington 
samples which compare very well. Huntington ash has the highest 
fraction of gravel sized particles and a mean particle size of slightly 

less than 2.0 mm. 

3 



4 

Figure 2.1. Particle size fractions, New York City incineration ash. 

Illustration Sample Retained by Seive Number 

A 18 ( 1. 00 ll1l1) 

B 40 (425 µm) 

c 60 (250 µm) 

0 150 (loo µm) 

E 200 (75 µm) 

F Pan (<75 µm) 
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Figure 2. 1 
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Figure 2.2. Particle size fractions, Huntington incineration residue. 

Illustration Sample Retained by Seive Number 

A (3/4") 

B (1/2") 

c 4 (4.75 mm) 

0 18 ( 1. 00 ITTil ) 

E 60 (250 µr.i) 

F Pan (<75 iin) 

-
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Figure 2.2 

-
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Figure 2.3. Particle size fractions, Westchester incineration residue. 

Il 1 ustration Sample Retained by Seive Number 

A 4 (4.75 mm) 

B 10 (2.00 mm) 

c 18 ( 1. 00 ITl11) 

D 60 (250 µm) 

E 200 (75 µm) 

F Pan (<75 µm) 

-



9 

Figure 2.3 
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Tahle 2.1 SIZE FRACTIO"l Cf RESIOOES 

f'/\RTTCLE SIZE MJILYSIS 
----·- - - ----------- ---

1-UITINGT(ll mrosm ASH NEH YOP.K CITY FLY /\Sil \.£ST(}{ESTER FLY ASH 

SIEVE GRfffi GRPMS GRJIMS 
tu-tlER OPENING SIZE RETAINED 'X RETAINED RETAINED % RETAINED RETAINED % RETAINED 

.75" 239.1 4.08 0.0 0.00 0.0 0.00 .50" 324.5 5.54 0.0 0.00 0.0 0.00 

.375" 451.5 7.70 0.0 0.00 47.2 4.47 4 4.75 mn 866.2 14.78 0.0 0.00 72.5 6.87 
10 2.00 mn 844.6 14.41 0.6 0.11 111.4 10.56 
18 1.00 mn 779.9 13.30 3.7 0.70 183.1 17.36 
40 425 \JTI ll00.8 18.91 74.2 14.12 310.8 29.46 
60 250 \JTI 487.6 8.32 174.0 33.13 136.3 12.92 100 150 \JTI 262.8 4.48 149.0 28.37 73.0 6.92 

200 75 \JTI 186.9 3.19 84.3 16.04 54.6 5.18 
<75 \JTI 310.3 5.29 39.5 7.52 66.1 6.27 

TITTAL wrnm: 5862. ~ 525.3 1055.0 

* Represents ash collected on a secood visit to the facility. 

NEW YORK C !TY FLY /\SI t' 

GRAt'1S 
RETAINED % RETAINED 

0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
4.0 0.69 
5.0 0.86 

16.3 2.80 
29.8 5.10 
78.4 13.45 

185.6 31.84 
263.8 45.25 

582.9 

HUNTif\GfCN FLY ASH* 

GRAt'1S 
RETAINED % RETAINED 

88.3 4.76 
128.98 6.96 
139.00 7.50 
294.32 15.87 
254. 77 13.74 
212.48 11.46 
315.01 16. g<J 
162.73 8.78 
106.46 5.74 
75.04 4.05 
77.13 4.16 

1854.3 

....... 
0 
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Figure 2.4 
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Moisture Content and pH 

Moisture Content was determined in replicate (n=lO) on 30 - 40 g 
samples of fresh residue ash which were dried to constant weight in an 
oven at about 90°C, Tables 2.2 - _2.4 . Moisture contents were fairly 
uniform, despite the heterogeneity of the materials and the large solid 
inclusions. New York City fly ash and Westchester residue were 
significantly dryer than the Huntington ash which has a moisture content 
of approximately 24%. 

The pH of the various residues was determined using an Orion 
Research Model 701A pH meter attached to a standard glass electrode. The 
table below presents the data obtained: 

pH Values for the Various Residues 

Residue pH 

New York City Fly Ash 10.89 

New York City Fly Ash (a) 6.59 
Huntington Composite Ash 7.72 
Huntington Composite Ash (a) 7.71 
Westchester Composite Ash 12.74 

(a) Represents ash collected on a second visit to the facility 

Once again the two New York City samples differed considerably, the 
first sample was alkaline while the second sample collected was slightly 
acidic. The two Huntington samples were virtually identical and the 

most alkaline residue was obtained from the Westchester facility. 
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Table 3.2 t1HSTURE CO'filITT CF HJITTif\GTrn INCINERATIOO ASHES 

WEHN Hl H2 H3 H4 HS H6 H7 

BtAKER 27.74 27.28 27.93 27.21 27.50 28.89 28.05 
BEAKER + ASH 59.56 58.13 61.31 60.65 62.78 60.31 64.99 
WET ASH 31.83 30.85 33.38 33.43 35.29 31.43 36.94 
BEAKER + ASH (DRY) 51.62 50.15 52.41 52.15 54.11 52.70 56.37 
DRY ASH 23.89 22.87 24.48 24.94 26.61 23.81 28.31 
MJISlURE COOEITT 7.94 7.98 8.90 8.50 8.67 7.62 8.62 
% MJIS11.JRE 24.94 25.87 26.66 25.41 24.58 24.24 23.34 

AVE. MJIS1URE 25.00 
VMIMCE 0.74 
sm. DEV. 0.86 

WEIGfT Hl* H2* H3* H4* H5* H6* H7* 

BEAKER 49.92 50;31 50.13 49.96 49.96 48.74 50.56 
BEAKER+ ASH 90.19 91.14 81.01 77.71 76.40 72.70 83.49 
WET ASH 40.27 40.83 30.88 27.75 26.44 23.95 32.93 
BEAKER + ASH (DRY) 81.08 80.98 74.42 71.34 69.84 67.23 75.63 
DRY ASH 31.16 30.68 24.29 21.38 19.88 18.49 25.07 
MJISlURE COOEf'IT 9.11 10.16 6.60 6.37 6.56 5.46 7.86 
% MJISlURE 22.63 ' 24.88 21.36 22.96 24.80 22.81 23.87 

AVE. MJISlURE 22.76 
VMIJIJ'.[E 2.43 
sm. ocv. 1.56 

* Represents ash collected on a second visit to the facility. 

1-B H9 

27.39 48.81 
62.33 87.28 
34.94 38.46 
53.49 77.63 
26.10 28.81 
8.84 9.65 

25.30 25.09 

H8* H9* 

49.59 49.96 
87.55 79.62 
37.96 29.66 
79.77 72.61 
30.18 22.65 
7.78 7.01 

20.49 23.62 

HlO 

49.48 
89.27 . 
39.79 
79.17 
29.69 
10.10 
25.39 

HlO* 

51.50 
83.48 
31.98 
77.02 
25.52 
6.46 

20.21 

...... 
w 



Table 2.a ttOISTIJRE coornr OF NEW YOOK CITY If'.CINEP.ATIOO ASHES 

WEHN Cl C2 C3 C4 cs C6 C7 (',8 cg ClO 

BEAKER 30.00 27.10 27.32 28.01 29.48 30.00 28.05 29.00 51.50 49.56 
BEAKER+ ASH 46.82 46.40 47.00 45.52 48.43 50.37 45.92 48.45 76.11 76.56 
WET ASH 16.74 19.30 19.68 17.51 18.94 20.37 17.87 19.45 24.61 27.00 
BEAKER + ASH (DRY) 45.94 45.23 45.83 44.53 47.26 49.12 44.71 47.19 74.48 74.n 
DRY ASH 15.86 18.13 18.51 16.52 17.78 19.12 16.66 18.19 22.98 25.20 
tvfHSTlRE CONTENf 0.88 1.17 1.17 0.99 1.16 1.25 1.21 1.26 1.63 1.79 
% tvUisnJRE 5.25 6.07 5.96 5.64 6.13 6.14 6.75 6.49 6.63 6.64 

AVE. t1l IsnJRE 6.17 
VARIMJCE 0.21 
SlD. DEV. 0.45 

WEICHT Cl* C2* C3* C4* C5* C6* C7* (',8* C9* Cl Ok 

BEAKER 50.04 51.60 48.29 49.57 48.82 51.30 49.46 50.85 48.75 48.99 
BEAKER+ ASH 67.67 67.17 68.31 66.70 70.21 69.54 66.88 69.60 66.90 66.36 
~D ASH 17.63 15.57 20.02 17.14 21.39 18.23 17.41 18.75 18.15 17.37 
BEAKER + ASH (DRY) 67.37 66.90 67.96 66.40 69.81 69.22 66.58 69.28 66.58 66.05 
DRY ASH 17.33 15.30 19.66 16.83 20.99 17.91 17.12 18.43 17.83 17.06 
tvUISTIJRE COOENT 0.30 0.27 0.35 0.30 0.40 0.32 0.30 0.32 0.32 0.31 
% t1l I STIJRE 1.70 1.76 1.77 1.78 1.87 1.75 1.72 1.70 1.75 1.79 

AVE. t1HSTIJRE 1.76 
VARIAf'.[E 0.002 
STD. DEV. 0.048 

* Represents ash collected on a second visit to the facility. 
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Table 2.4 MOISTURE CONTENT OF WESTCHESTER INCINERATION ASHES 

WEIGHT Wl W2 W3 W4 W5 

-BEAKER 51.60 48.29 49.57 48.83 50.63 
BEAKER + ASH 89.17 82.98 82.53 84.27 86.33 
WET ASH 37.57 34.69 32.96 35.44 35.70 
BEAKER + ASH (DRY) 88.38 82.18 81.82 83.43 85.47 
DRY ASH 36.78 33.89 32.26 34.60 34.84 
MOISTURE CONTENT 0.78 0.79 0.70 0.83 0.86 
% MOISTURE 2.08 2.29 2.14 2.35 2.40 

AVE. MOISTURE 2.25 
VARIANCE 0.01 
STD. DEV. 0.12 
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Loss on Ignition 

The dried samples of residue used for determination of moisture 
content were used to measure loss on ignition (LOI). In this method the 
samples were ignited in a covered crucible in a muffler furnace at 
controlled temperature. Separate determinations were made for LOI at 
two temperatures, 500 ± 50°C and 900 ± 50°C. LOI is frequently 
determined at temperatures of 900 to l,000°C but biogenic organics are 
burned off at 500°C and this was a materials group. 

Figure 2.5 and Tables 2.5 - 2.9 clearly illustrate that Huntington 
ash possessed the highest amount of uncombusted material, approximately 
14% at 900°C. The second sample of New York City ash was significantly 
higher in organics when compared to the first sample and Westchester 
composite ash lost only 1.8% of its dry weight after being heated to 
500°C. 

Mineralogy 

The mineralogical composition of the incineration wastes was 
determined by X-ray diffraction (XRD) analysis of unoriented mounts of 
powdered samples. The powdered samples were prepared by grinding a 
freeze dried sample and passing it through a No. 200 sieve (mesh size 75 
µm). A portion of the sample was spread in a thin layer on a glass 
slide and analyzed on a Picker (New Hyde Park, New York) x-ray 
diffractometer using Cu-Ka radiation at 40 kv and 17 mA and a 5 to 70 20 
scan. 

The diffractograms Figures 2.6 - 2.8 were examined for the presence 
of minerals using for peak identification the alphabetical index for 
inorganic materials compiled by the Joint Committee on Powder 
Diffraction Standards. 

It should be noted that the intensity of x-ray diffraction by a 
given mineral phase is a function of the degree of mineral crystallinity 
as well as crystal size. An authigenically precipitated phase may yield 

16 
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Figure 2.5 
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Table 2.6 

w:m-rr Cl C2 

CRUCIBLE + COVER 13.86 14.13 
CRUCIBLE + ASH 20.38 19.49 
ASH (PREIGN.) 6.52 5.36 
CRUCIBLE + ASH (POST) 20.31 19.44 
ASH (POST I (1.J) 6.46 5.30 
LOI (@500) 0.07 0.06 
% LOI (@500) 1.01 1.09 

AVG. % LOI (@500) 1.20 
VJIRIMCE 0.10 
SlD. DEV 0.31 

cruCIBLE + ASH (POST) 20.17 19.31 
ASH (POST! GN) 6.31 5.18 
LOI (@900) 0.21 0.18 
% LOI (@900) 3.23 3.42 

AVG. % LOI (@900) 3.48 
VJIRIANCE 0.03 
SlD. DEV. 0.17 

NEW YCRK CITY FLY ASH 
LOSS O'l IGNITIO'l 500°C, 900°C 

C3 C4 C5 a> 

13.60 13.76 13.86 13.96 
19.30 18.67 18.52 18.04 
5.70 4.91 4.67 4.08 

19.24 18.63 18.49 17.99 
5.63 4.87 4.63 4.03 
0.06 0.05 0.03 0.05 
1.09 0.94 0.75 1.28 

19.10 18.51 18.37 17.89 
5.50 4.75 4.51 3.93 
0.20 0.16 0.15 0.16 
3.42 3.35 3.32 3.83 

Cl C8 C9 ClO 

14.03 13.76 14.01 50.83 
19.06 19.03 19.22 68.57 
5.03 5.27 5.20 17.74 
18.~ 18.94 19.14 68.40 
4.95 5.18 5.13 17.57 
0.08 0.09 0.00 0.17 
1.62 1.78 1.48 0.96 

18.88 18.84 19.03 67.95 
4.85 5.09 5.02 17.13 
0.18 0.19 0.18 0.62 
3.64 3.55 3.56 3.47 



Table 2.6 NEYJ YORK CITY FLY ASH 
LOSS 00 IGNITIOO 500°C, 900°C 

WEIG-IT Cl* C2* C3* C4* C5* C6* C7* C8* C9* ClO'< 

CRUCIBLE + CCNER 13.ffJ97 14.2302 13.8725 ' 13.~15 13.759 13.89 13.9099 13.7816 14.0237 50.3976 
CRUCIBLE + ASH 15.12~ 15.5602 15.4956 15.7813 15.3532 15.2704 15.7026 15.2201 15.8605 55.4513 
ASH ( PREIGN. ) 1.52 1.33 1.62 1.00 1.59 1.38 1.79 1.44 1.84 5.06 
CRUCIBLE + ASH (POST) 15.09 15.5271 15.455 15.7343 15.3141 15.2342 15.6586 15.183 15.8207 55.3301 
ASH (POSTIGN) 1.48 1.30 1.58 1.75 1.56 1.34 1.75 1.40 1.80 4.93 
LOI (@500) 0.04 0.03 0.04 0.05 0.04 0.04 0.04 0.04 0.04 0.12 
% LOI (@500) 2.62 2.49 2.50 2.61 2.45 2.62 2.45 2.58 2.17 2.45 

AVG. % LOI (@500) 2.49 
VARIJINCE 0.02 
STD. DEV 0.13 

CRUCIBLE + ASH (POST) 14.9945 15.4446 15.3506 15.6178 15.269';) 15.1392 15.4961 15.0866 15.7357 55.0947 
ASH ( 1-0STIGN) 1.38 1.21 1.48 1.64 1.51 1.25 1.59 1.31 1.71 4.70 
LOI (@900) 0.14 0.12 0.14 0.16 0.08 0.13 0.21 0.13 0.12 0.36 
% LOI (@900) 8.90 8.69 8.93 9.08 5.25 9.50 11.52 9.28 6.79 7.10 

AVG. % LOI (@900) 8.51 
VAAIME 2.69 
STD. DEV. 1.64 

* Pepresents ash co 11 ected on a second visit to tre facility. 



Table 2.( Tcw-l CF HJITTit()TCll Ca.1POSITE ~ 
LOSS Cll I~ITICll 500°C, ~°C 

WEIGff Hl H2 H3 H4 HS H6 

CROCIBLE + CX)VER 50.23 23.76 24.47 I 87.27 88.82 49.34 
ffilJC IBLE + ASH 71.30 45.83 44.78 I 127.90 136.55 65.02 
ASH (PREI~. ) ' 21.07 22.07 20.31 40.63 47.73 15.68 
CRUCIBLE + ASH ( ffiST) 70.05 44.40 43.43 125.18 133.66 63.75 
~ (POSTICl-l) 19.82 20.64 18.97 37.91 44.84 14.41 
LOI (@500) 1.25 1.43 1.35 2.72 2.89 1.27 
% LOI (@500) 5.93 6.48 6.62 6.69 6.~ 8.09 

AVG. % LOI (@500) 7.88 
VAAIM'CE 3.96 
STD. DEV 1.99 

CRUCIBLE + ASH (POST) 68.41 42.08 121.92 lJJ.16 62.fiB 
ASH (ffiSTI~) 18.18 17.61 34.65 41.34 13.34 
LOI (@900) 2.89 2.70 5.~ 6.39 2.34 
% LOI (@900) 13.74 13.29 14.72 13.39 14.91 

AVG. % LOI (@900) 14.88 
VAAIANCE 1.25 
sm. DEV. 1.12 

H7 1£ 

24.65 23.64 
40.14 40.38 
15.49 16.75 
38.47 38.68 
13.82 15.04 
1.67 1.71 

10.76 10.19 

37.58 37.76 
12.94 14.12 
2.56 2.63 

16.50 15.68 

H9 

24.47 
42.50 
18.03 
40.45 
15.98 
2.05 

11.37 

39.60 
15.13 
2.90 

16.09 

HlO 

85 .• 57 
127.40 
41.83 

124.65 
39.07 
2.75 
6.59 

120.89 
35.32 
6.51 

15.57 

N 
0 



Table q8 TOO CF HUNTINGTOO CcmJSITE A5H 
LOSS rn IGNITION 500°C, 900°C 

WEIG-IT Hl* H2* H3* H4* H5* H6* 

CRJCIBLE + COVER 6.9482 7.0982 24.6426 23.6228 24.3341 23.7857 
CRlX:IBLE + ASH 12.2523 11.5105 40.3781 36.3578 40.003 43.304 
ASH (PREl(}J.) 5.30 4.41 15.74 12.73 16.47 19.52 
CRUCIBLE + ASH (POST) 11.6332 11.1526 38.3832 34.7655 38.1~ 41.3771 
ASH (POSTI(}J) 4.69 4.05 13.74 11.14 13.86 17.59 
LOI (@500) 0.62 0.36 1.99 1.59 2.61 1.93 
% LOI (@500) 11.67 8.11 12.68 12.50 15.86 9.87 

AVG. % LOI (@500) 12.30 
VARIANCE 4.64 
STD. DEV 2.15 

CRJCIBLE + ASH (POST) 11.4773 11.0448 37.900 34.34 37.8947 40.9()51 
ASH ( POSTI (}J) 4.53 3.95 13.35 10.72 13.56 17.12 
LOI (@9:n) 0.78 0.47 2.39 2.02 2.91 2.40 
% LOI (@9:n) 14.61 10.55 15.19 15.84 17.66 12.29 

AVG. % LOI {@~) 14.55 
VARIANCE 5.16 
sm. DEV. 2.27 

* Represents ash collected on a second visit to the facility. 

1-U* H8* 

23.6358 24.47 
43.0079 40.3944 

19.37 15.92 
40.6259 38.1368 

16.99 13.67 
2.38 2.26 

12.30 14.18 

40.6232 37.82SB 
16.99 13.36 
2.38 2.56 

12.31 16.10 

H9* 

23.8519 
37.7036 

13.85 
36.1448 

12.29 
1.56 

11.27 

35.8675 
12.02 
1.84 

13.27 

HlO* 

6.82 
9.0541 

2.23 
8.7287 

1.91 
0.33 

14.57 

8.6591 
1.84 
0.39 

17.67 

N 
........ 



WEI GIT Hl 

CRUCIBLE + COVER 14.1611 
CRUCIBLE + ASH 19.5761 
ASH (PREIGN.) 5.42 
ffiUCIBLE + ASH (POST) 19.4894 
ASH (POST!~) 5.33 
LOI (@500) 0.09 
% LOI (@500) 1.60 

AVG. % LOI (@500) 1.83 
VARIANCE 0.03 
STD. DEV 0.19 

CRUCIBLE + ASH (POST) 19.3654 
ASH ( POSTIGN) 5.20 
LOI (@'JOO) 0.21 
% LOI (tro"J) 3.89 

AVG. % LOI (@9CD) 3.91 
VARIAACE 0.06 
STD. DEV. 0.25 

WESTCHESTI:R CCM:USITE ASH 
LOSS rn IGNITirn AT 500°C, 90)°C 

W2 W3 W4 W5 W6 

13.9618 13.7895 13.9748 13.6363 13.88 
18.5713 17.7568 18.481 18.7635 19.6731 

4.61 3.97 4.51 5.13 5.79 
18.4794 17.6902 18.:E55 18.6658 19.5552 

4.52 3.90 4.41 5.03 5.68 
0.09 0.07 0.10 0.10 0.12 
1.99 1.68 2.12 1.91 2.04 

18.3944 17.6114 18.2~ 18.5707 19.4201 
4.43 3.82 4.32 4.93 5.54 
0.18 0.15 0.18 0.19 0.25 
3.84 3.66 4.05 3.76 4.37 

W7 \£ 

13.7186 13.882 
18.8331 19.211 

5.11 5.33 
18.7476 19.1046 

5.03 5.22 
0.09 0.11 
1.67 2.00 

18.6532 19.01 
4.93 5.13 
0.18 0.20 
3.52 3.77 

W9 

14.0202 
18.5563 

4.54 
18.4778 

4.46 
0.00 
1.73 

18.3612 
4.34 
0.20 
4.30 

WlO 

50.23ffi 
64.32 
14.00 

64.0927 
13.85 
0.23 
1.61 

63.766 
13.53 
0.55 
3.93 

N 
N 



>-
1-

en 
z 
w 
1-
z 

. w 
> 
1-
<l: 
_J 
w 
a:: 

' Figure 2.6. X-ray diffractogram of New York City incineration ash. 
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Figure 2.7. X-ray diffractogram of Westchester incineration residue. 
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' Figure 2.8. X-ray diffractogram of Huntington incineration residue. 
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a weak diffraction pattern even though present in large quantity since 
it will be poorly crystallized in incineration wast~ material. 

The interpretation of the diffractograms Table 2.10 irrdicate that 
the mineralogical composition of the incineration wastes are relatively 
similar for all three ashes. Quartz (Si02), Calcite (CaC03), and 
Anhydrite (Caso4) are common minerals. Additionally, Westchester ash 
includes Ettringite [Ca6Al2(S04)3(0H)12.31H20J a hydrated calcium 
sulfoaluminate which is observed to be present in concrete and 
responsible in part for the initial strengths developed during the 
curing process. Calcium hydroxide [Ca(OH) 2J was observed in only the 
Westchester ash. A number of peaks still remain to be identified and 
during the second phase of this investigation we hope to determine 
whether these peaks represent mineral or are secondary reflections. All 
of the diffractograms examined exhibit a low signal to noise ratio and 
that is attributed to the presence of large amounts of amorphous 
material. 
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Table 2.10 MINERALOGICAL COMPOSITION OF INCINERATION RESIDUES -

New York Cit.z: Westchester Huntington Mineral 

2·Theta D 2 Theta D 2 Theta D 

68.3 1. 37 Unidentified 
67.9 1.38 Unidentified 
65.4 1.43 Unidentified 

63.9 1.46 Unidentified 
60.1 1.54 Quartz 
52.2 1. 75 Anhydrite 
50.3 1.81 50.3 1.81 Quartz 
49.5 1.84 Unidentified 

48.6 1.87 48.6 1.87 Anhydrite 
43.4 2.08 43.4 2.08 43.4 2.08 Ca 1 cite 
41.0 2.20 41.0 2.20 Anhydrite 
39.6 2.28 39.6 2.28 39.6 2.28 Quartz 
36.5 2.46 Quartz 

34.2 2.62 Ca(OH) 
31. 5 2.84 31. 5 2.84 Anhydrtte 
29.5 3.03 29.5 3.03 29.5 3.03 Calcite 
28.1 3.17 Unidentified 

27.5 3.24 27.5 3.24 Unidentified 
26.7 3.34 26.7 3.34 26.7 3.34 Quartz 
25.6 3.48 25.6 3.48 25.6 3.48 Anhydrite 

23.1 3.85 23.1 3.85 Ettri ngite 
20.9 4.25 20.9 4.25 Quartz 
18.0 4.93 Ca(OH) 
15.9 5.57 Ettri n~ite 
9.1 9. 72 Ettri ngite 

-
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INTRODUCTION 

Section 3 
PROCTOR FABRICATION 

The proctor fabrication stage of this project dealt with four major 
tasks: 

Initial research and development of proctor fabrication 
techniques. 

Determination of optimum water content for making 
proctors. 

Production of test proctors for all of the 
mix types studied. 

Comparison of proctor compressive strengths in order to 
select optimum mixes. 

In order to accomplish these tasks the following types of equipment 
were used. Proctor compaction was done with a Soil Test, Inc. model 
CN-4230 Mechanical Compactor equipped with a 4 inch replacement mold, 
Soil Test model CN-4230-100. Mold dimensions were 4.6 inches height by 
4.0 inches diameter for a volume of 1/30 cubic foot. The mechanical 
compactor permitted operator selection of either a 5.5 or 10 pound, 2 
inch diameter circular face rammer as well as a 12 or 18 inch drop 
height. Hot Pack Corporation model 435300 Bench Top Steady-State 
Humidity Chambers were used for accelerated cures at different 
temperature and 98-100 % relatively humidity. Compressive strength 
testing was performed using a Model FS 160 Riehle Universal Testing 
Machine which conformed with ANSI/ASTM C39-72 standards. 
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ADDITIVES 

Additives such as sodium carbonate (Na 2co3), lime (Ca(OH) 2), 
calcium sulfate (CaS04.2H20) and Portland cement (type 1) were used in 
this study. These additives were obtained from Fisher Scientific, Inc. 
except Portland cement which was supplied from local supplier. 

According to Fisher Scientific, Inc. 1983, Na 2co3 (Fisher 
CERTIFIED) used in this study contains only 0.01% insoluble matters and 
0.005% silica (Si02), 0.003% sulfur compounds (S04), 0.01% calcium and 
magnesium ppt, and 0.5 ppm heavy metals (as Pb). For Ca(OH) 2 (Fisher 
CERTIFIED), it shows 0.03% insoluble in hydrochloric acid and contains 
0.1% sulfur compounds (S04), 1.0% magnesium and alkali salts, and 0.003% 
heavy metals (as Pb). Fisher CERTIFIED gypsum (Caso4.2H20) was used in 
this study. Portland cement (designated as type 1 by the ASTM) is the 
most important of the inorganic cementing materials by far. There are 
three predominant compounds in common portland cement, i.e., di calcium 
silicate (2CaO.Si02), tricalcium silicate (3CaO.Si02), and Tricalcium 
aluminate (3Ca0.A1203). 

FABRICATION TECHNIQUES 

ASTM D698-78 provided guidelines for proctor fabrication techniques. 
These conditions in general require the compaction of the sample using: 

- a 5.5 pound rammer falling a distance of 12 inches, 

- 3 compactions of material per proctor, 

- a total of 75 compactions per proctor. 

The appropriate components of a test mixture were mixed on a weight 
basis and in the sequence: incineration wastes (first), calcium 
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hydroxide (lime), additives (cement, gypsum, sodium carbonate) and water 
(last). Hand mixing was used to distribute the materials as they were 
added. · After thoroughly mixing the dry components, water was added to -the mix and vigorously stirred to achieve a uniform distribution. In 
some cases additional water was added to the mix prior to final hand 
mixing. Subsamples of the wet mix were taken in order to determine the 
total moisture content prior to compaction and curing. Prior to mixing 
particles larger the 0.75 in were screened out. 

The ASTM 0698 method was used for proctor fabrication. 
Approximately 600 grams of mix were placed in a mold and a 5.5 pound 
rammer was dropped twenty five times from a height of 12 inches. Between 
each drop the mold was automatically rotated 36° in order to assure 
uniform compaction of the proctor surface. A second 600 gram portion of 
mix was added to the mold and the process repeated. After addition and 
compaction of a third 600 gram sample, the extension collar of the mold 
was removed. The proctors surface was trimmed and leveled prior to 
weighting. After extrusion from the mold, the proctor was ready for 
curing. 

Three curing temperatures were studied. Ambient (approximately 
23°C), 49°C and 71°C. Proctors cured at 23°C in air were wrapped in 
1 mil thick plastic bags to prevent premature dehydration. These 
samples were air cured for intervals of 7, 14 and 21 days. The 
accelerated cures at 49°C and 71°C were performed in controlled humidity 
chambers for two time intervals, 24 and 72 hr. 

After curing, proctors were permitted to cool to room temperature 
or were removed from the double wrapped plastic bags. Their weight, 
height, diameter and physical appearance were recorded prior to 
unconfined compressive strength testing. 

Cured proctors were tested for unconfined compressive strength on a 
Model FS160 Riehle Universal Testing Machine. The FS160 was equipped 
with a 7 inch diameter self-aligning compressive head and spherical seat 
which conforms to the requirements of ANSI/ASTM C39-72, 11 Standard 
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Methods for Compressive Strength Testing of Cylindrical Co~crete 

Specimens". The rate of loading was 3200 pounds per second. The total . 
load withstood during testing was divided by the cross sectional area of 
the proctor to calculate unconfined compressive strength in.pounds per 
square inch. 

DETERMINATION OF THE OPTIMUM MIX 

The first formulation of proctors were fabricated using lime 
portland cement and sodium carbonate, three additives that were shown in 
prior investigations to enhance stabilization. While holding relatively 
constant the concentrations of incinerator residue and additives, 
moisture content was altered between 13 and 25% for the three different 
residues. Following compaction, the proctors were subdivided into three 
groups and each group cured at different temperatures [49°C, 71°C, and 
air (23°C)]. The duration of the cure was also altered for each of the 
groups. For the proctors being cured at elevated temperatures, curing 
time was either 24 or 72 hours. For the air cured samples, the curing 
time was either 168, 336 or 504 hours (7, 14 or 21 days). The data in 
Figure 3.1 in concert with the detailed fabrication information found in 
Appendixes A, B and C reveals the following information: 

a) Huntington residue produced proctor samples having the 
lowest compressive strength, 

b) in order to achieve a maximum compressive strength, as 
the particle size of the residue increased, moisture content 
also increased 

c) increased curing time resulted in improved structural 
integrity, 

d) proctors fabricated using Westchester residue yield the 
highest density, while New York City samples exhibited the 
best compressive strength. 

The effects of increasing the lime concentration was examined by 
fabricating a series of proctor samples having a 9% lime content. 
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Table 3.1 RESULTS OF PROCTOR FABRICATION USING 
6% LIME, 3% CEMENT, 0.5% Na 2co3 . 

NEW YORK CITY INCINERATION ASH 

PROCTOR I.D. CALC. MEAS. 
MOISTURE MOISTURE 

CA 17 18.6 
CB 19 19.4 
cc 21 22.1 
CD 23 22.2 
CE 24 23.6 

WESTCHESTER INCINERATION ASH 

PROCTOR I.D. CALC. 
MOISTURE 

WA 17 
WB 15 
WC 13 
WO 11 
WE 19 

HUNTINGTON 

PROCTOR I.D. CALC. 
MOISTURE 

HA 18 
HB 22 
HC 24 
HL 20 
HM 18 
HN 16 
HO 14.6 

MEAS. 
MOISTURE 

17 
14.8 
13 
11. 5 
19.5 

INCINERATION ASH 

MEAS. 
MOISTURE 

21.5 
23.7 
25.1 
21.6 
19.2 
18.8 
16.3 

COMPRESSIVE 
STRENGTH 

438 - 875 
458 - 1134 
601 - 903 
430 - 688 
386 - 637 

COMPRESSIVE 
STRENGTH 

251 - 446 
394 - 533 
161 - 521 
84 - 414 

139 - 398 

COMPRESSIVE 
STRENGTH 

115 - 254 
96 - 217 
62 - 183 

203 - 386 
219 - 314 
219 - 330 
171 - 235 
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Figure 3.1 
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Figure 3.2 

Ill 
a. 

I 
l-
(.'.) """" z Ill 
w 1J 
a:: c 
I- 0 
l/) Ill 

:J w 0 
> J: 
- 1-
(/) '-../ 
(/) 
w 
a:: 
Q_ 

~ 
0 
u 

{ 

1.2 

1. 1 

1 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

cs=:J 11 % 

49°C 
Cure Temp. 

24 72 

w:a 13% 

WESTCHESTER ASH 

6%LIME, 3%CEMENT, 0.5%SODIUM CARBONATE 

I 

71°C 
Cure Temp. 

24 72 

\ 

168 

CURING TIMI~) E::SSJ 15% 17% 

Air Cure 

336 

~ 19% 

504 



Figure 3.3 
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Table 3.2 and Figures 3.4 - 3.6 illustrates that little berrefit with 
respect to the structural integrity is realized by i~creasing lime 
concentration. New York City and Huntington proctor samples exhibited a 
decline in compressive strength and only a slight increase in strength 
was noted for the Westchester samples. In all cases increasing the lime 
content did not alter the pH of the mix. It can be concluded that lime 
content in excess of 6% offers no significant structural improvement. 

Sodium carbonate (Na 2co3), was used in this research for prior 
investigations by Harder et al., 1981, Vincent et al., 1961 and Roethel 
et al., 1985 has shown that this additive accelerates the strength gain 
of various coal ash mix designs. This investigation reveals that sodium 
carbonate has no effect on the compressive strength of stabilized 
incineration ash samples. Table 3.3 and Figures 3.7 - 3.9 indicates 
that New York City samples without sodium carbonate exhibit a slight 
increase in strength. 

Portland cement {type 1) was added to the mix design and yielded 
proctor samples having the highest compressive strength. Samples 
fabricated using Westchester residue and 15% cement achieved a 
compressive strength of 1592 psi. Unfortunately by this time we were 
using the second batch of New York City fly ash which possessed 
properties that significantly reduced the structural integrity of the 
samples. Strengths measured for the New York City samples reached 400 
psi, significantly lower than earlier samples though still acceptable 
for marine disposal. Data pertaining to this mix design is presented in 
Table 3.4 along with Figures 3.10 - 3.12. 

One of the possible reasons the proctors fabricated using second 
batch of New York City fly ash failed to achieve a higher compressive 
strength was the significantly lower pH of the ash. In an attempt to 

improve the compressive strength a series of proctors were fabricated 
with 15% cement and 4% lime. While the lime did elevate the pH of these 
samples, no significant improvement in compressive strength was 
obtained. Table 3.5 and Figure 3.13 presents the data obtained from this 
investigation. 
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Table 3.2 RESULTS OF PROCTOR FABRICATION USING 
9% LIME, 3% CEMENT, 0. 5% Na 2co3 . 

NEW YORK CITY INCINERATION ASH 

PROCTOR I.D. CALC. MEAS. COMPRESSIVE 
MOISTURE MOISTURE STRENGTH 

CF 17 15.9 386 - 625 
CG 19 18.0 489 - 780 
CH 21 20.3 637 - 949 
CI 23 21. 9 450 - 844 

WESTCHESTER INCINERATION ASH 

PROCTOR I.D. CALC. 
MOISTURE 

WF 17 
WG 15 
WH 13 

HUNTINGTON 

PROCTOR I.D. CALC. 
MOISTURE 

HD 20 
HE 22 
HH 22 
HJ 18 
HK 16 
HI 20 

MEAS. 
MOISTURE 

17.9 
16.2 
14.7 

COMPRESSIVE 
STRENGTH 

183 - 454 
517 - 688 
269 - 645 

INCINERATION ASH 

MEAS. COMPRESSIVE 
MOISTURE STRENGTH 

23.4 68 - 255 
27.4 80 - 147 
25.0 76 - 247 
21. 9 167 - 318 
20.2 171 - 285 
24.2 119 - 318 
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Figure 3.4 
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Figure 3.5 
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Figure 3.6 
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Table 3.3 RESULTS OF PROCTOR FABRICATION USING 
6% LIME, 3% CEMENT 

NEW YORK CITY INCINERATION ASH 

PROCTOR 1.0. CALC. MEAS. 
MOISTURE 

COMPRESSIVE 
STRENGTH MOISTURE 

CJ 15 
CK 17 
CL 19 
CM 21 
CN 23 

15.4 
17.4 
18.4 
20.5 
22.9 

537 - 1122 
557 - 1194 
454 - 955 
312 - 891 
157 - 660 

WESTCHESTER INCINERATION ASH 

PROCTOR 1.0. CALC. 
MOISTURE 

WI 17 
WJ 15 
WK 13 
WR 11 

HUNTINGTON 

PROCTOR 1.0. CALC. 
MOISTURE 

HP 16 
HQ 18 
HR 20 
HS 22 

MEAS. 
MOISTURE 

16.3 
14.9 
14.5 
10.5 

COMPRESSIVE 
STRENGTH 

199 - 450 
217 - 410 
287 - 454 
101 - 398 

INCINERATION ASH 

MEAS. COMPRESSIVE 
MOISTURE STRENGTH 

17.2 175 - 231 
21. 7 219 - 306 
22.0 163 - 314 
24.2 92 - 231 
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Figure 3.7 
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Figure 3.8 

·-Ul 
a. 
~ 

I 
I-
C) ..-.. z Ul 
w "'O 
a:: c 
I- 0 
(/) Ul 

w ::J 
> _g 
- 1-
(/) ~ 
(/) 
w 
a:: 
n. 
~ 
0 
u 

1.2 

1 .1 

1 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

49°C 
Cure Temp. 

24 72 

cs=J 13% 

WESTCHESTER ASH 

6% LIME, 3% CEMENT, 

71° c 
Cure Temp. 

I \ 

24 72 168 

CURING TIML(hr) 
~ 15% ~ 17% 

Air Cure 

336 504 



Figure 3.9 
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Table 3.4 RESULTS OF PROCTOR FABRICATION USING 
15% CEMENT 

NEW YORK CITY INCINERATION ASH* 

PROCTOR I.D. CALC. MEAS. 
MOISTURE 

COMPRESSIVE 
STRENGTH MOISTURE 

CQ 15 
CR 17 
cs 19 
CT 21 
CY 23 

14.4 
16.0 
18.2 
20.4 
22.4 

251 - 398 
197 - 292 
119 - 247 
119 - 211 
88 - 390 

HUNTINGTON INCINERATION ASH 

PROCTOR I.D. CALC. 
MOISTURE 

HX 20 
HY 18 
HZ 16 

MEAS. 
MOISTURE 

23.8 
22.1 
19.1 

COMPRESSIVE 
STRENGTH 

235 - 611 
330 - 569 
322 - 466 

WESTCHESTER INCINERATION ASH 

PROCTOR I.D. CALC. 
MOISTURE 

WO 13 
WP 15 
WQ 17 
WT 19 

MEAS. 
MOISTURE 

12.3 
14.1 
16.2 
18.0 

COMPRESSIVE 
STRENGTH 

462 - 816 
513 - 1241 
736 - 1377 
593 - 1592 

* Represents ash collected on a second visit to the facility. 
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Figure 3.10 
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Figure 3.11 

·-(/) 

0. 

I .__ 

" -z Cf) 

w -0 
a:: c 
.__ 0 
en en 
w :J 
> 0 - .r: en .__ 
(/) '--' 
w 
a:: 
0.. 
~ 
0 
(.) 

1.6 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

49°C 
Cure Temp. 

24 72 

cs=J 16% 

I 

HUNTINGTON ASH 

15% CEMENT 

71° c 
Cure Temp. 

24 72 

\ 

168 

CURING TIME~) 
IZ7J 18% 20% 

Air Cure 

336 504 



Figure 3.12 
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Table 3.5 RESULTS OF PROCTOR FABRICATION USING 
4% LIME, 15% CEMENT 

NEW YORK CITY INCINERATION ASH* 

PROCTOR I.D. CALC. MEAS. 
MOISTURE 

COMPRESSIVE 
STRENGTH MOISTURE 

CZ 19 
CAA 21 
CAB 23 
CAC 25 
CAD 29 
CAE 31 

17.9 
19.1 
21. 3 
23.5 
27.2 
29.8 

211 - 382 
171 - 267 
167 - 263 
111 - 249 
80 - 207 
24 - 195 

* Represents ash collected on a second visit to the facility. 
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Figure 3.13 
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Prior investigations with coal ash has shown that small amounts of 
gypsum (Caso4.2H20) can significantly improve compre-ssive strength. A 
series -0f proctor samples were fabricated using all three ashes and 6% 
lime, 6% gypsum and 3% cement. Significant deterioration in the 
structural integrity of the samples was observed. Table 3.6 and Figures 
3.14 - 3.16 indicates that none of the samples achieved a strength of 
300 psi, the minimum strength we accept for marine disposal. 

FULL SCALE PRODUCTION OF TEST PROCTORS 

Having developed methods for fabricating proctors of acceptable 
quality, the next task was to ,begin full scale production of test 
proctors to be used in the second phase of this investigation. Thirty 
proctor sized cylinders of each residue were fixated with 15% Portland 
cement. Table 3.7 describes the mix design and proctor curing 
conditions for each residue examined and the resulting compressive 
strength measured for three randomly selected samples. All three 
solidified samples are presented in Figure 3.17. 

These mixes will be subjected to additional physical and chemical 
tests including permeability, porosity, ASTM and EPA leachate tests, 
bulk chemical composition and x-ray diffraction. 
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Table 3.6 RESULTS OF PROCTOR FABRICATION USING 
6% LIME, 3% CEMENT, 6% CaS04 .2H 2~ 

NEW YORK CITY INCINERATION ASH 

PROCTOR l.D. CALC. MEAS. COMPRESSIVE 
MOISTURE MOISTURE STRENGTH 

cu 17 16.5 115 - 199 
CV 19 18.5 143 - 251 
cw 21 20.9 135 - 219 
ex 23 22.8 183 - 243 

HUNTINGTON INCINERATION ASH 

PROCTOR I.D. CALC. MEAS. COMPRESSIVE 
MOISTURE MOISTURE STRENGTH 

HT 20 21.0 199 - 294 
HU 22 21.0 179 - 239 
HV 24 25.6 147 - 199 
HW 17 19.9 191 - 286 

HAA 16 16.2 203 - 277 
HAB 18 20.4 235 - 348 
HAC 20 21. 3 183 - 286 

WESTCHESTER INCINERATION ASH 

PROCTOR I.D. CALC. 
MOISTURE 

WL 13 
WM 15 
WN 17 

MEAS. 
MOISTURE 

12.8 
14.5 
16.1 

COMPRESSIVE 
STRENGTH 

0 - 231 
0 - 217 
0 - 255 
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Figure 3.14 
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Figure 3.15 
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Figure 3.16 
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Table 3~7 FORMULATION OF THE OPTIMUM MIXES 

RESIDUE NEW YORK C ITV* HUNTINGTON WESTCHESTER 

INCINERATION RESIDUE (%) xx xx xx 
CEMENT (%) 15 15 15 
MOISTURE (%) 23 18 17 
CURING TEMPERATURE (°C} 49 AIR (23) 49 
CURING TIME (h) 72 168 24 
COMPRESSIVE STRENGTH (psi) 228(±43) 455(±51) 1230(±59) 

-



-------------------------------------------
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Figure 3.17. Solidified proctors of the three optimum mixes. 

a) Stabilized Huntington Incineration Residue 

b) Stabilized New York City Incineration Ash 

c) Stabilized Westchester Incineration Residue 

-
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APPENDIX A 

NEW YORK CITY INCINERATION ASH 

-



m1POS ITHl'~ 

CAI Cfi2. 
MIX FCJM.JlJ\TICJ.l % WEIGlff(g) % wfJGlff(g) % 

INCINERATICl'.J ASH(DRY) 73.5 1396.5 73.5 1396.5 73.5 
INCINERATICJ.l ASH(RJll~) 81.8 1556 81.9 1556 81.9 
LIME 6 114 6 114 6 
S1DILM CAA3CJ.lATE 0.5 9.5 0.5 9.5 0.5 
CE'fv[NT 3 57 3 57 3 
WATER .nroED 8.6 163.5 8.6 163.5 8.6 
mTPl t1HSTIJRE (CA.LC) 17 17 17 
TOTPl MOISTIJRE (~) 19.1 18.1 
TOTPl MIX WEIGlff 1900 1900 
MIX pH 12.9 
Ql\TE FMRICATED 8/27/85 8/27/85 

PROCTCl~ ffil\RACTERISTICS 

WET WEIGIT 1440 1425 
WET DENSITY G/CC 1.5 1.5 

LB/QJ FT 95.2 94.1 
DRY WEIGHT 1300 1300 
.DRY DENSITY 1.4 1.4 

QJRE IDf>ERAlURE 49 49 
QJRE Tlr.E (h) 24 72 

CXJ"PRESSIVE STRrniTH (psi) 533.2 437.7 

Ql\TE TESTED 9/3/85 9/3/85 
AIR QJRE Tir.E (d) 6 4 

PROCH~ IDENTIFICATICl'.J 

rA3 CM 
WEIGlff(g) % WEIGlff(g) % 

1396.5 73.5 1396.5 73.5 
1556 81.9 1556 81.9 
114 6 114 6 
9.5 0.5 9.5 0.5 

57 3 57 3 
163.5 8.6 163.5 8.6 

17 17 
18.4 

1900 1900 
12.8 

8/28/85 8/28/85 

1445 1420 
1.5 1.5 

95.5 93.8 
1300 1295 
1.4 1.4 

71 71 
24 72 

592.9 441.7 

9/3/85 9/3/85 
5 3 

Cfi5 CN5 
WEIGlff(g) % WEIGHT(g) 

1396.5 73.5 1396.5 
1556 81.8 1556 
114 6 114 
9.5 0.5 9.5 

57 3 57 
163.5 8.6 163.5 

17 

1900 1900 
12.8 

8/28/85 8/28/85 

1430 1435 
1.5 1.5 

94.5 94.8 
1345 
1.4 

AIR AIR 
168 336 

660 660 

9/9/85 9/16/85 
5 5 

% 

73.5. 
81.9 

6 
0.5 

3 
8.6 

17 
18.9 

rAJ 
WEIGlff(g) 

1396.5 
1556 
114 
9.5 

57 
163.5 

1900 

8/28/85 

1410 
1.5 

93.2 
1320 
1.4 

AIR 
5C'A 

875 

9/23/85 
,5 

)> 
I 
I-' 



CCJvfDS ITI 00 

CBl CB2 
MIX FCJMUTIOO % WEIGIT(g) % WEIGfT(g) % 

INCINERATIOO ASH(DRY) 71.5 1358.5 71.5 1358.5 71.5 
11\C INERAT ION ASH ( RJll~) 80.5 1531 80.6 1531 80.6 
LI~[ 6 114 6 114 6 
SOOILM CAROO'lATE 0.5 9.5 0.5 9.5 0.5 
CEM:NT 3 57 3 57 3 
WATER JWED 9.9 188.5 9.9 188. 5 9.9 
TOTftl fvDISlURE (CALC) 19 19 19 
TOTftl fvDISllRE (MEAS) 19.3 19.2 
TOTftl MIX WEIG-ff 19l) 19l) 
MIX pH 12.8 
DATE FJIBRirATED 8/29/85 8/29/85 

PROCTOR (}IAA,A.CTERISTICS 

WET WEIGIT 1460 1460 
WET DENSITY G/CC 1.5 1.6 

LB/QJ FT 96.5 96.5 
DRY WEIG-ff 1310 1300 
DRY DENSITY 1.4 1.4 

QJRE TENPERA~E 49 49 
QJRE TIME ( h) 24 72 

CXJvlPRESSIVE STR8'll1H {psi) 624.6 458 

DATE TESTED 9/3/85 9/6/85 
AIR QJRE Tit-£ ( d) 4 5 

PROCTOR IDENTIFirATIOO 

CB3 CB4 CB5 
WEIGfT(g) % WEIGfT(g) % WEIGIT(g) 

1358.5 71.5 1358.5 71.5 1358.5 
1531 80.6 1531 80.6 1531 
114 6 114 6 114 
9.5 0.5 9.5 0.5 9.5 

57 3 57 3 57 
188.5 9.9 188.5 9.9 188.5 

19 19 
18.7 

1~ 1900 1900 
12.85 

8/29/85 8/29/85 8/29/85 

1465 1455 1445 
1.6 1.5 ' 1.5 

96.8 96.2 95.5 
1300 1290 1335 
1.4 1.4 1.4 

71 71 AIR 
24 72 168 

584.9 752 800 

9/3/85 9/6/85 9/9/85 
4 5 4 

CB6 
% WEIGIT(g) 

71.5 1358.5 
80.6 1531 

6 114 
0.5 9.5 

3 57 
9.9 188.5 
19 

1900 
12.9 

8/29/85 

1460 
1.6 

96.5 

AIR 
336 

1134 

9/16/85 
4 

% 

71.5 
80.6 

6 
0.5 

3 
9.9 
19 

20.3 

CB7 
WEIGfT(g) 

1358.5 
1531 
114 
9.5 

57 
188.5 

19)) 

8/29/85 

1450 
1.5 

95.8 
1341 
1.4 

AIR 
5C'A 

867 

9/23/85 
4 

)::> 
I 

N 



CCWOSITIOO PROCTffi IDOOIFH'ATIOO 

CCI CC2 CC3 CC4 
MIX FOIMU\TIOO % WEIGfT{g) % WEIGfT{g) % WEIGfT{g) % WEIGfT{g) 

INCINERATIOO ASH(DRY) 69.5 1320.5 69.5 1320.5 69.5 1320.5 69.5 1320.5 
INCINERATIOO ASH(PJl.l~) 78.3 1488 78.3 1488 78.3 1488 78.3 1488 
LIME 6 114 6 114 6 114 6 114 
SOOILM CAFroil\TE 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 
CEMENT 3 57 3 57 3 57 3 57 
WATER .AIDED 12.1 231.5 12.2 231.5 12.2 231.5 12.2 231.5 
mT.Al f1HS1URE (C.ALC) 21 21 21 21 
TOT.Al MOISlURE (MEAS) 21.9 21.9 
TOT.Al MIX WEIGfT 1~ 1900 1900 1900 
MIX pH 12.9 12.9 
DATE FABRICATED 8/29/85 8/29/85 8/29/85 8/29/85 

PROCTOR CHARACTERISTICS 

WET WEIG-ff 1515 1510 1505 1510 
WET DENSITY G/CC 1.6 1.6 1.6 1.6 

LB/OJ FT 100.l 99.8 99.5 99.8 
DRY WEIGfT 1345 1330 1360 1310 
DRY DENSITY 1.4 1.4 1.4 1.4 

aJRE TEWERAlURE 49 49 71 71 
CURE Tit-£ (h) 24 72 24 72 

CXWRESSIVE STRENJTI-1 (psi) 604.8 657 600.8 665 

DATE TESTED 9/3/85 9/6/85 9/3/85 9/6/85 
AIR OJRE TIME (d) 4 5 4 5 

CC5 
% WEIGfT{g) % 

69.5 1320.5 69.5 
78.3 1488 78.3 

6 114 6 
0.5 9.5 0.5 

3 57 3 
12.2 231.5 12.2 

21 21 
22.1 

1~ 
12.9 

8/29/85 

1510 
1.6 

99.8 
1385 
1.5 

AIR 
168 

005 

9/9/85 
4 

CC6 
\f:IGfT{g) % 

1320.5 69.5 
1488 78.3 
114 6 
9.5 0.5 
57 3 

231.5 12.2 
21 

22.4 
1900 

8/29/85 

1500 
1.6 

99.1 

AIR 
336 

~3 

9/16/85 
4 

CC7 
~IGfT(g) 

1320.5 
1488 
114 
9.5 
57 

231.5 

1900 

8/29/85 

1505 
1.6 

99.5 
1492 
1.6 

AIR 
504 

867 

9/23/85 
4 

)> 
I 
w 



CCWOSITIOO { PROCTOR IDENrIFICATICJ.l 

CDl CD'2 CD3 CD4 CD5 c~ ill7 
MIX FOIMJLATICJ.l % WEimf(g) % \f:Imf(g) % \f:I®(g) % \f:Imf(g) % Wf:I®(g) % WEimf(g) % Wf Imf (g) 

UCINERATICJ.l ASH(ffiY) 67.5 1215 67.5 1215 67.5 1215 67.5 1215 67.5 1215 67.5 1215 67.5 1215 
INCINERATIOO ASH(RAW) 75.3 1356 75.3 1356 75.3 1356 75.3 1356 75.3 1356 75.3 1356 75.3 1356 
Llt'E 6 108 6 100 6 108 6 100 6 100 6 108 6 100 
SffiILM CJ'lm(llATE 0.5 9 0.5 9 0.5 9 0.5 9 0.5 9 0.5 9 0.5 9 
CEmIT 3 54 3 54 3 54 3 54 3 54 3 54 3 54 
WATER .AOOED 15.1 273 15.2 273 15.2 273 15.2 273 15.2 273 15.1 273 15.2 273 
TOTAL MOISlURE (CALC) 23 23 23 23 23 23 23 
TOTM.. MOISlURE (fv'EAS) 22.2 22.3 22.2 22.2 
TOTM.. MIX WEI® 1800 1800 1000 1000 1800 1000 1000 
MIX pH 12.9 12.9 12.9 
DATE FJl.BRICATED 8/30/85 8/30/85 8/30/85 8/30/85 8/'?IJ/85 8/'?IJ/85 8/30/85 

PROCTOR oww:TERISTICS 

WET WEimf 1550 1550 1565 1560 1565 1570 1565 
WET DENSITY G/CC 1.6 1.6 1.7 1.7 1.7 1.7 1.7 

LB/OJ FT 102.4 102.4 103.4 103.l 103.4 103.7 103.4 
DRY WEIGHT 1385 1375 1375 1340 1465 1445 
OOY DENSITY 1.5 1.5 1.5 1.4 1.6 1.5 

QJRE IDflERATIJRE 49 49 71 71 AIR AIR AIR 
CURE Tlt'E (h) 24 72 24 72 lffi 336 50l 

CCWRESSIVE ~TH (psi) 477.5 541 429.7 478 716 688 680 

DATE TESTED 9/3/85 9/6/85 9/3/85 9/6/85 9/9/85 9/16/85 9/23/85 
AIR CURE Tlt'E (d) 3 4 3 4 3 3 3 



CCJ1'0SITICJ-J PROCTOR IDENTIFICATICJ-J 

CEl CE2 CE3 CE4 CE5 CE6 CE7 
MIX FcmJLATIOO % WEHlfT(g) % ~JEIGIT(g) % WEIGIT(g) % WEICHT(g) % WEIGIT(g) % WEIGIT(g) % WEIGIT(g) 

INCINERATHll ASH(DRY) 66.5 1197 66.5 1197 66.5 1197 66.5 1197 66.5 1197 66.5 1197 66.5 1197 
I NC IN ERA TION ASH ( RJlH) 72.4 1304 72.4 1304 72.4 1304 72.4 1304 72.4 1304 72.4 1304 72.4 1304 
Lit-£ 6 100 6 100 6 108 6 108 6 100 6 108 6 108 
SOO ILM CARBrnATE 0.5 9 0.5 9 0.5 9 0.5 9 0.5 9 0.5 9 0.5 9 
CEMNT 3 54 3 54 3 54 3 54 3 54 3 54 3 54 
WATER POOED 18.0 325 18.1 325 18.l 325 18.1 325 18.1 325 18.1 325 18.1 325 
TOTAL MJISlURE (CAl...C) 24 24 24 24 24 24 24 
TOTAL MJISllJRE (t'fftS) 23.8 23.9 23.4 23.2 
TOTAL MIX WEICHT 1800 1800 um um 1800 1000 um 
MIX pH 12.8 12.8 12.8 
DATE FJlBRICATED 9/3/85 9/3/85 9/3/85 9/3/85 9/3/85 9/3/85 9/3/85 

PROCTOR ~RISTICS 

WET WEICHT 1560 1560 1565 1560 1560 1560· 1550 
WET DENSITY G/CC 1.7 1.7 1. 7 1.7 1.7 1.7 1.6 

LB/QJ FT 103.1 103.1 103.4 103.1 103.1 103.1 102.4 
DRY WEIGHT 1365 1380 1355 1370 1440 1400 1360 
DRY DENSITY 1.5 1.5 1.4 1.5 1.5 1.5 1.4 

QJRE ID1'ERATIJRE 49 49 71 71 AIR AIR AIR 
QJRE TIME (h) 24 72 24 72 168 336 504 

CCWRESSIVE STRENGTH {psi) 426 386 390 434 501 561 637 

DATE TESTED 9/9/85 9/9/85 9/9/85 9/9/85 9/13/85 9/20/85 9/20/ffi 
AIR UJRE TltlE ( d) 5 3 5 3 3 3 6 



CCMDSITICll PROCTCR IDENTIFICATICll 

CFl CF2 CF3 CF4 CF5 CF6 CF7 
MIX FOMlATIGJ % WEIGHT(g) % ~UGHT(g) % WEIGIT(g) % WEIGHT(g) % WEIGHT(g) % WEIGHT(g) % WEIGHT(g) 

If'l:INERATICll ASH(DRY) 70.5 1269.0 70.5 1269.0 70.5 1269.0 70.5 1269.0 70.5 1269.0 70.5 1269.0 70.5 1269.0 
If',CINERATICll ASH(RAW) 74.9 1349.0 74.9 1349.0 74.9 1349.0 74.9 1349.0 74.9 1349.0 74.9 1349.0 74.9 . 1349.0 
Llt'E 9 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 
SCD ILM CMBrnATE 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 
CMNT 3 54.0 3.0 54.0 3.0 54.0 3.0 54.0 3.0 54.0 3.0 54.0 3.0 54.0 
WATER JIIDED 12.5 226.0 12.6 226.0 12.6 226.0 12.6 226.0 12.6 226.0 12.6 226.0 12.6 226.0 
TOTJll t-OISTIJRE (LALC) 17 17 17 17 17 17 17 
TOT Al t-01 STIJRE ( M:AS) 16.1 16 15.6 16 
TOTJll MIX WEIGHT 1000 1800 1800 1800 1000 1000 1000 
MIX pH 13 13 13 
DATE F.ABRICATED 9/23/85 9/23/85 9/23/85 9/23/85 9/23/85 9/23/85 9/23/85 

PROCTOR CHARACTERISTICS 

WET WEICHT 1410 1401 1374 1391 1400 1339 1402 
WET DENSITY G/CC 1.50 1.49 1.46 1.48 1.49 1.42 1.49 

LB/OJ FT 93.17 92.58 90.79 91.92 93.04 88.48 92.64 
DRY WEIGHT 1305 1321 1290 1:m 1375 1300 1357 
DRY DENSITY 1.38 1.40 1.37 1.38 1.46 1.38 

OJRE ID1PERATIJRE 49 49 71 71 AIR AIR AIR 
CuRE Tlt'E ( h) 24 72 24 72 168 336 5C'A 

awRESSIVE STRENGTH {psi) 585 537 386 477 625 557 521 

MTE TESTED 9/30/85 9/30/85 9/30/85 9/30/85 10/3/85 10/10/85 10/18/85 
AIR OJRE Tlt'E (d) 6 4 6 4 3 3 4 



CCJ.1POS ITI ell 

CGl CG2 
MIX FOfM.JLA.Tl(}l % WEIGIT(g) % WEIGIT(g) % 

lfl[INERATl(}l ASH(DRY) ffi.5 1233.0 ffi.5 1233.0 ffi.5 
It-CINERATION ASH(RAl~) 72.5 1D5.0 72.6 1D5.0 72.6 
Litt£ 9 162.0 9.0 162.0 9.0 
SOO IlJ-1 CJlJro'JJ'\TE 0.5 9.0 0.5 9.0 0.5 
C8'1BIT 3 54.0 3.0 54.0 3.0 
W\TER AOOED 14.9 269.0 14.9 269.0 14.9 
mTJll MHSTURE (C.ALC) 19 19 19 
mrlll MJISTIJRE WEAS) 18.3 17.9 
mTJll MIX \-JEIGIT 1800 1800 
MIX pH 13 
[VI.TE FMRICATED 9/23/85 9/23/85 

PROCH~ CHARACTERISTICS 

I.JET WEIG-ff 1465 1453 
WET DENSITY G/CC 1.55 1.54 

LB/CU FT 96.81 96.01 
DRY ~/EIGHT 1340 1350 
DRY DENSITY 1.42 1.43 

CURE TEWERATIJRE 49 49 
CURE Tltlf (h) 24 72 

C01'RESSIVE STRENGll-1 (psi) 605 489 

MTE TESTED 9/'!IJ/85 9/'!IJ/85 
AIR CURE Tit-£ (d) 6 4 

PRcx:TOR IDENTIFICATl{Jll 

CG3 CG4 
WEIGIT(g) % \£IGIT(g) % 

1233.0 ffi.5 1233.0 ffi.5 
1D5.0 72.6 1D5.0 72.6 
162.0 9.0 162.0 9.0 

9.0 0.5 9.0 0.5 
54.0 3.0 54.0 3.0 

269.0 14.9 269.0 14.9 
19 19 

18.3 
1800 1800 

13 
9/23/85 9/23/85 

( 

1455 1476 
1.54 1.57 

96.15 97.53 
1342 1371 
1.42 1.45 

71 71 
24 72 

629 617 

9/'!IJ/PE 9/'!IJ/85 
6 4 

CG5 CC6 
\£1GIT(g) % \£IGIT(g) 

1233.0 ffi.5 1233.0 
lni.O 72.6 1D5.0 
162.0 9.0 162.0 

9.0 0.5 9.0 
54.0 3.0 54.0 

269.0 14.9 269.0 
19 

1800 1000 
13 

9/23/85 9/23/85 

1487 1375 
. 1.58 1.46 
~.26 90.86 
1460 1435 
1.55 1.52 

AIR AIR 
lffi 336 

744 6ffi 

10/3/85 10/10/85 
3 3 

% 

ffi.5 
72.6-
9.0 
0.5 
3.0 

14.9 
19 

17.8 

CG7 
~JEIGIT(g) 

1233.0 
1D5.0 
162.0 

9.0 
54.0 

269.0 

um 

9/23/85 

1375 
1.46 

90.86 
1422 
1.51 

AIR 
504 

700 

10/18/85 
4 

)> 
I ....._, 



CCWOSITIOO ' PRCX:TOR IDENTIFICATIOO 

CHl CH2 CH3 CH4 CHS CH6 CH? 
MIX FOJMJLA.TION % WEHlff(g) % WEHllT(g) % WEIGfT(g) % WEIGIT(g) % W£1GfT(g) % WEIGfT(g) % WEIGIT(g) 

Irt:INERATICJ.l ASH(DRY) 66.5 1197.0 66.5 1197 .0 66.5 1197 .o 66.5 1197.0 66.5 1197.0 66.5 1197.0 66.5 1197.0 
Irt:INERATIOO ASH(RAl~) 70.1 1263.0 70.2 .1263.0 70.2 1263.0 70.2 1263.0 70.2 1263.0 70.2 1263.0 70.2· 1263.0 
LIM: 9 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 
Sffi ILM CJ'lRBrnl\ TE 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 
CEMENT 3 54.0 3.0 54.0 3.0 54.0 3.0 54.0 3.0 54.0 3.0 54.0 3.0 54.0 
HATER JlJI)ED 17.3 312.0 17.3 312.0 17.3 312.0 17.3 312.0 17.3 312.0 17.3 312.0 17.3 . 312.0 
TOT.Al MJISTIJRE (C.ALC) 21 21 21 21 21 21 21 
TOT.Al MJISTIJRE (MEAS) 20.3 19.6 20.7 20.6 
TOT.Al MIX WEIGfT l!:ffi l!:ffi 1800 1800 um l!:ffi 1800 
MIX pH 13.1 13.1 13.1 
DATE F/lBRICATED 9/24/85 9/24/85 9/24/85 9/24/85 9/24/85 9/24/85 9/24/85 

PROCTOR a-tnAACTERISTICS 

WET WEIGIT 1550 1545 1555 1540 1530 1530 1555 
WET DENSITY G/CC 1.64 1.64 1.65 1.63 1.62 1.62 1.65 

LB/CU FT 102.42 102.09 102.75 101.76 101.10 101.10 102.75 
mv WEIGHT 1412 1427 1400 1399 1495 1460 1481 
mv DENSITY 1.50 1.51 1.48 1.48 1.59 1.55 1.57 

CURE TEM'ERATURE 49 49 71 71 AIR AIR AIR 
CURE TIM: (h) 24 72 24 72 168 336 504 

C0·1PRESSIVE STRENGTH (psi) 637 649 657 704 800 943 949 

MTE TESTED 9/30/85 9/30/85 9/30/85 9/30/85 10/4/85 10/11/85 10/18/85 
AIR CURE TIME (d) 5 3 5 3 3 3 3 



..------------------------------ - --- - ----- -- - --

CcmJSITICll PROCTOO IDENTIFICATICll 

en CI2 CI3 CI4 CI5 CI6 CI7 
MIX FcmA.ATICll % WEIQ-fT( g) % WEIQ-fT(g) % WEIQ-fT( g) % WEIQ-fT(g) % WEIOO(g) % WEIOO(g) % WEIOO(g) 

It-CINERATICll ASH(DRY) 64.5 1161.0 64.5 1161.0 64.5 1161.0 64.5 1161.0 64.5 1161.0 64.5 1161.0 64.5 1161.0 
INCINERATICll ASH(RJlW) 68.3 1231.0 68.4 1231.0 68.4 1231.0 68.4 1231.0 68.4 1231.0 68.4 1231.0 68.4 · 1231.0 
Lltlf: 9 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 9.0 162.0 
SOO ILM CJ1RBCl.lATE 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 0.5 9.0 
CMNT 3 54.0 3.0 54.0 3.0 54.0 3.0 54.0 3.0 54.0 3.0 . 54.0 3.0 54.0 
WATER .AIDED 19.1 344.0 19.1 344.0 19.1 344.0 19.1 344.0 19.1 344.0 19.1 344.0 19.1 344.0 
TDTAL MHSTIJRE (GA.LC) 23 23 23 23 23 23 23 
TITTAL MHSTIJRE (tvEAS) 21.4 22.7 22.1 21.5 
TOTAL MIX WEIQ-!T 1800 1800 1800 um 1800 1800 1800 
MIX pH 13.1 13.1 13.1 
DATE FABRICATED 9/24/85 9/24/85 9/24/85 9/24/85 9/24/85 9/24/85 9/24/85 

PROCTOO OV\RACTERISTICS 

~ WEirflT 1570 1575 1565 1565 1560 1565 1565 
~JET DENSITY G/CC 1.67 1.67 1.66 1.66 1.65 1.66 1.66 

LB/CU FT 103.74 104.07 103.41 103.41 103.00 103.41 103.41 
rnv WEHN 1418 1439 1406 1403 1505 1500 1491 
DRY DENSITY 1.50 1.53 1.49 1.49 1.60 1.59 1.58 

ClJ'RE TEMPEAAlURE 49 49 71 71 AIR AIR AIR 
OJRE TIME (h) 24 72 24 72 168 336 504 

CCWRESSIVE STREf'llTH (psi) 517 450 497 505 668 844 772 

DATE TESTED 9/30/85 9/30/85 9/30/85 9/30/85 10/4/85 10/11/85 10/18/85 
AIR aJRE Tift£ (d) 5 3 5 3 3 3 3 



CCWOSITICJll 

CJl CJ2 CJ3 
MIX FcmJLATIOO % WEHHf{g) % WEIGIT(g) % WEIGff(g) 

INCINEAATICJ.l ASH(DRY) 76.a 1368 76.a 1368 76.a 1368 
INCINERATICJll ASH( RA,/) 78.4 1412 78.4 1412 78.4 1412 
LIME 6.a 108 6.a 108 6.a 108 
SOOil.1'1 CA!rof'.Vl.lE a.a a a.a a a.a a 
CrnENT 3.a 54 3.a 54 3.0 54 
WAlER AOOED 12.6 226 12.6 226 12.6 226 
lDT.Al M:lISlURE (CALC) 15 15 15 
TOT.Al M:JIS1URE (MEAS) 15.3 15.28 
TOT.Al MIX WEIG-ff 1800 1800 1800 
MIX J*1 12.49 
IY\TE FJIBRICATED 10/5/85 10/5/85 10/5/85 

PROCTCR GW?ACTERISTICS 

\.fl WEIOO 1437 1448 1430 
~'ET DENSITY G/CC 1.52 1.54 1.52 

LB/OJ FT 94.96 95.68 94.49 
DRY WEIGHT 1325 1360 1340 
DRY DENSITY 1.41 1.44 1.42 

OJRE IDPERA1URE 49 49 71 
OJRE TitlE (h) 24 72 24 

Ca1'RESSIVE STRENGTH (psi ) 549 537 653 

Dl\TE TESlED 10/10/85 10/11/85 10/10/85 
AIR CURE TIME (d) 4 3 4 

PROCTCR IDOOIFICATIOO 

CJ4 CJ5 
% \..fIGff(g) % \..£1Gff{g) 

76.a 1368 76.a 1368 
78.4 1412 78.4 1412 
6.a 108 6.a 100 
a.a a a.a a 
3.a 54 3.a 54 

12.6 226 12.6 226 
15 15 

15.31 
urn 1800 

12.48 
10/5/85 10/5/85 

1440 1415 
1.53 1.50 

95.15 93.5a 
1360 1345 
1.44 1.43 

71 AIR 
72 168 

728 1122 

10/11/85 10/17/85 
3 5 

CJ6 
% WEIGff(g) 

76.a 1368 
78.4 1412 
6.a 100 
a.a a 
3.a 54 

12.6 226 
15 

1800 
12.49 

10/5/85 

1407 
1.49 

92.97 
1335 
1.42 

AIR 
336 

832 

10/24/85 
5 

% 

76.a 
78.4 
6.a 
a.a 
3.a 

12.6 
15 

15.61 

CJ7 
WEIGff(g) 

1368 
1412 
100 

a 
54 

226 

1800 

10/5/85 

1421 
1.51 
93.~ 
1348 
1.43 

AIR 
504 

~3 

11/1/85 
5 

):::> 
I ...... 

0 



CCJ.1POSITICJ.l PROCTCR IDOOIFICATICJ.l 

CKl CK2 CK3 CK4 CK5 CK6 CK7 
MIX FOIM.l.ATICJ.l % \.EIGIT(g) % \.EIGIT(g) % \.EIGIT(g) % \.EIGIT(g) % \.EIGIT(g) % \.EIGIT(g) % ~IGIT(g) 

If'.CINERATICJ.l ASH(DRY) 74.0 1332 74.0 1332 74.0 1332 74.0 1332 74.0 1332 74.0 1332 74.0 1332 
INCINERATION ASH(RAW) 76.3 1374 76.3 1374 76.3 1374 76.3 1374 76.3 1374 76.3 1374 76.3· 1374 
LIME 6.0 100 6.0 108 6.0 108 6.0 108 6.0 108 6.0 108 6.0 108 
SOOil1'1 CJ1Rl3rnl\TE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CEMOO 3.0 54 3.0 54 3.0 54 3.0 54 3.0 54 3.0 54 3.0 54 
WATER AOOED 14.7 264 14.7 264 14.7 264 14.7 264 14.7 264 14.7 264 14.7 264 
mTJ'il MHSlllRE (CALC) 17 17 17 17 17 17 17 
TOTAL MHsnJRE (MEAS) 17.3 17.3 17.38 17.38 
mTJ'il MIX WEHN 1800 1800 1000 1800 1800 1800 1800 
MIX pH 12.44 12.44 12.43 

MTE FMRICATED 10/5/85 10/5/85 10/5/85 10/5/85 10/5/85 10/5/85 10/5/85 

PffiCTOO CHAAACTERISTICS 

WET WEIG-IT 1461 1478 1477 1464 1489 1494 149J 
WET DENSITY G/CC 1.55 1.57 1.57 1.55 1.58 1.58 1.58 

LB/CU FT 96.54 97.67 97.60 96.74 ~.39 ~.72 ~.46 

DRY WEIGKf 1355 1380 1380 1380 1400 1405 1400 
DRY DENSITY 1.44 1.47 1.46 1.47 1.48 1.49 1.48 

QJRE ID'PERAlLRE 49 49 71 71 AIR AIR AIR 
QJRE TIM: (h) 24 72 24 72 168 336 504 

C0'1PRESSIVE STREt{)TH (psi) 557 688 621 919 800 1194 963 

DATE TESTED 10/10/85 10/11/85 10/10/85 10/11/85 10/17/85 10/24/85 11/1/85 
AIR CURE TifvE (d) 4 3 4 3 5 5 5 



amlSITIOO 

cu CL2 CL3 
MIX FCR1JLATIOO % WEIG-IT(g) % WEIG-IT(g) % WEIGfT(g) 

Il'[INERATIOO ASH(DRY) 72.a 1296 72.a 1296 72.a 1296 
INCINERATIOO ASH(PAt~) 74.2 1336 74.2 1336 74.2 1336 
LIME 6.a 108 6.a 108 6.a 108 
SOOilJ.1 r.AABOOATE a.a a a.a a a.a a 
CEMENT 3.a 54 3.a 54 3.a 54 
WATER MDED 16.8 302 16.8 302 16.8 302 
1DTAL M)ISTIJRE (CALC) 19 19 19 
TOTAL r-OISTu'RE (MEAS) 19.a 18.1 
TOTAL MIX WEIG-IT 1800 1800 uro 
MIX pH 12.55 
lll\TE FMRICATED la/6/85 10/6/85 10/6/85 

PROCTOO CHAPJICTERISTICS 

WET \.JE I GfT 1513 1507 1521 
WET DENSITY G/CC 1.6a 1.6a 1.61 

LB/CU FT 99.98 99.58 100.51 
DRY WEIGfT 1400 1405 1400 
DRY DENSITY 1.48 1.49 1.48 

OJRE TEWERATURE 49 49 71 
CURE TIME (h) 24 72 24 

CXJ.1PRESSIVE STRENGTH (psi) 454 493 513 

DATE TESTED 10/10/85 10/14/85 10/10/85 
AIR CURE Tit<E (d) 3 5 3 

PROCTOO IDENTIFICATIOO 

CL4 CL5 
% WEIG-IT(g) % \.EIG-IT{g) 

72.a 1296 72.a 1296 
74.2 1336 74.2 1336 
6.a 108 6.a 100 
a.a a a.a a 
3.a 54 3.0 54 

16.8 302 16.8 302 
19 19 

18.33 
uro 1800 

12.54 
10/6/85 10/6/85 

1519 1527 
1.61 1.62 

100.37 100.9a 
13~ 1435 
1.48 1.52 

71 AIR 
72 168 

454 730 

10/14/85 10/17/85 
5 4 

CL6 
% WEIG-fT(g) 

72.a 1296 
74.2 1336 
6.a 100 
a.a a 
3.a 54 

16.8 302 
19 

1800 
12.51 

10/6/85 

1492 
1.58 

98.59 
1445 
1.53 

AIR 
336 

955 

10/24/85 
4 

% 

72.a 
74.2 
6.a 
a.a 
3.a 

16.8 
19 

18.09 

Q7 
WEIG-IT(g) 

1296 
1336 
100 

a 
54 

302 

1800 

10/6/85 

1512 
1.60 

99.91 
1410 
1.50 

AIR 
504 

688 

11/1/85 
4 

):::. 
I ...... 

N 



CCWOSITIOO 

011 G"2 00 
MIX FCWlllTIOO % ~m-rr(g} % ~!EI (}ff ( g) % \.flG-fT(g} 

INCINERATICJ.l ASH(DRY) 70.0 1260 70.0 1260 70.0 1260 
INCINEPATIOO ASH(PAW) 72.9 1313 72.9 1313 72.9 1313 
Llf'vE 6.0 108 6.0 100 6.0 108 
SOOILM CAABCW\TE 0.0 0 0.0 0 0.0 0 
ca err 3.0 54 3.0 54 3.0 54 
WATER JIIDED 18.l 325 18.l 325 18.1 325 
lDT/il t1l ISlURE ( CfilC) 21 21 21 
TOT/il M:lISlURE (r'EAS) 19.9 20.76 
lDTJll MIX WEIG-IT 1800 1800 1800 
MIX pH 12.51 
DATE FABRICATED 10/6/85 10/6/85 10/6/85 

PROCHJ~ (}lAA!lCTERISTICS 

WIT ~JEIG-fT 1552 .... 1614 1611 
WIT DENSITY G/CC 1.65 1.71 1. 71 

LB/ClJ FT 102.56 106.65 106.45 
DRY WEIG-IT 1418 1475 1470 
DRY DENSITY 1.50 1.56 1.56 

ClJRE TEWERA1URE 49 49 71 
ClJRE TU-£ (h) 24 72 24 

CCM'RESS I VE STREnlTH (psi ) 495 312 438 

DATE TESTED 10/10/85 10/14/85 10/10/85 
AIR ClJRE Tit-£ (d) 3 5 3 

PROCTCR IDENTIFICATIOO 

(}14 CM) 

% WEIG-IT(g) % WEIG-fT(g} 

70.0 1260 70.0 1260 
72.9 1313 72.9 1313 
6.0 108 6.0 100 
0.0 0 0.0 0 
3.0 54 3.0 54 

18.1 325 18.1 325 
21 21 

20.58 
HID 1800 

12.51 
10/6/85 10/6/85 

1562 1600 
1.66 1.71 

103.22 106.26 
1435 1500 
1.52 1.59 

71 AIR 
72 168 

541 891 

10/14/85 10/17/85 
5 4 

(M) 

% WEIG-fT(g} 

70.0 1260 
72.9 1313 
6.0 100 
0.0 0 
3.0 54 

18.1 325 
21 

1800 
12.51 

10/6/85 

1528 
1.62 

100.97 
1490 
1.58 

AIR 
336 

848 

10/24/85 
4 

CM7 
% WEIG-ff ( g) 

70.0 1260 
72.9 1313 
6.0 108 
0.0 0 
3.0 54 

18.1 . 325 
21 

20.58 
1800 

10/6/85 

1555 
1.65 

102.75 
1430 
1.52 

AIR 
504 

680 

11/1/85 
4 

)::> 
I ,_. 

w 



CCMroSITION PRCX:TCR IDENrIFICATION 

CNl CN2 CN3 Gl4 CNS CNS C1'l7 
MIX F<R11.ATIOO % WEIG-fT(g) % WEIGff(g) % WEIG-IT(g) % \.EIG-fT( g) % WEIG-fT(g) % WEIGff(g) % WEIG-fT(g) 

INCINERATIOO ASH(DRY) 68.0 1292 68.0 1292 68.0 1292 68.0 1292 68.0 1292 68.0 1292 68.0 1292 
INCINERATIOO ASH(RAW) 70.8 1346 70.8 1346 70.8 1346 70.8 1346 70.8 1346 70.8 1346 70.8 · 1346 
LI~£ 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 
SffiILM CAAl300ATE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CEJIENT 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 
WATER AIDED 20.2 383 20.2 383 20.2 383 20.2 383 20.2 383 20.2 383 20.2 383 
WT.Al MHSTIJRE (CALC) 23 23 23 23 23 23 23 
WT.Al MOISTIJRE (MEAS) 22.4 23.01 22.91 23.17 
TOT.Al MIX WEIG-ff 1900 1900 1900 1900 1900 1900 1900 
MIX pH 12.52 12.46 12.45 
DATE FABRICATED 10/6/85 10/6/85 10/6/85 10/6/85 10/6/85 10/6/85 10/6/85 

PROCTOR CHL\MCTERISTICS 

WET \tEHffi 1598 1586 1613 1610 1572 1595 15~ 

~JET DENSITY G/CC 1.69 1.68 1.71 1.71 1.67 1.69 1.69 
LB/Cl.I FT 105.59 104.80 lal.59 lal.39 103.88 105.40 105.59 

DRY WEIGHT 1435 1445 1460 1440 1440 1540 1441 
DRY DENSITY 1.52 1.53 1.55 1.53 1.53 1.63 1.53 

Cl.IRE TEJ.PERATI.JRE 49 49 71 71 AIR AIR AIR 
Cl.IRE Tifv'E (h) 24 72 24 72 168 336 504 

CCM'RESSIVE STRENGTH (psi) 159 157 263 290 569 660 537 

DATE TESTED 10/10/85 10/14/85 10/10/85 10/14/85 10/17/85 10/24/85 11/1/85 
AIR Cl.IRE Tifv'E (d) 3 5 3 5 4 4 4 



cmrosinoo ' PRCx:TOR IDENfIFICATION(*) 

COl C02 C03 004 
MIX Fm.1JlJ\TI~ % WEIG-fT(g) % ~JEIG-fT(g) % WEIGfT(g) % WEIGfT(g) 

It'CINERATIOO ASH(DRY) 76.0 1520 76.0 1520 76.0 1520 76.0 1520 
It'CINERATI~ A9-l(RAW) 77.4 1547 77.4 1547 77.4 1547 77.4 1547 
LU-£ 6.0 120 6.0 120 6.0 120 6.0 120 
SOOILM~TE 0.0 0.0 0.0 0.0 
COO IT 3.0 60 3.0 60 3.0 60 3.0 60 
WATER ADDED 13.7 273 13.7 273 13.7 273 13.7 273 
mTAL MHSTIJRE (CALC) 15.0 15.0 15.0 15.0 
TOTAL M)ISTIJRE (MEAS) 14.4 14.58 
TOTAL MIX WEIGfT 2000 2CXX) 2CXX) 2000 
MIX pH 12.46 12.43 
DATE FJIBRICATED 11/6/85 11/6/85 11/6/85 11/6/85 

PROCTOR GlARACTERISTICS 

WET WEI(}ff 1202 1197 1195 1213 
~.CT DENS ITV G/CC 1.27 1.27 1.27 1.29 

LB/OJ FT 79.43 79.10 78.96 80.15 
DRY WEIGHT 1178 1205 1168 1205 
DRY DENSITY 1.25 1.28 1.24 1.28 

aJRE TIWERATIJRE 49 49 71 71 
OJRE TIME ( h) 24 72 24 72 

COAffiESSIVE STRENGTH (psi) 173 163 163 179 

DATE TESTED 11/12/85 11/14/85 11/12/85 11/14/85 
AIR OJRE Tit-£ (d) 5 5 5 5 



C(J.1P()S ITI O'I PROCTOO IDEITTIFICATIO'I(*) 

CPl CP2 CP3 CP4 
MIX FCFMJlJ'ffIO'I % WEIGfT(g) % WEICHf(g) % WEIGfT(g) % WEICHf(g) 

INCINEPATIO'J ASH(DRY) 72.0 1440 72.0 1440 72.0 1440 72.0 1440 
If'[INERATIO'J A91(RAW) 73.3 1465 73.3 1465 73.3 1465 73.3 1465 
Llf>'E 6.0 120 6.0 120 6.0 120 6.0 120 
SCDILM CJ'lffiffil\TE 0.0 0.0 0.0 0.0 
C8'£NT 3.0 60 3.0 60 3.0 60 3.0 60 
WATER AOOED 17.8 355 17.8 355 17.8 355 17.8 355 
TOTJIJ... t1HSTIJRE (CJIJ...C) 19.0 19.0 19.0 19.0 
TOTJIJ... t;[) I STIJRE (tlfAS) 18.7 18.9 
TOTJIJ... MIX WEICHT 2000 2000 2000 2000 
MIX pH 12.45 12.38 
DATE FJIBRICATED 11/6/85 11/6/85 11/6/85 11/6/85 

PROCTOO CHARACTERISTICS 

WET \.k:ICHf 1264 1267 1250 1257 
ITT DENSITY G/CC 1.34 1.34 1.33 1.33 

LB/CU FT 83.52 83.72 82.60 83.06 
DRY WEIGHT 1202 1235 1187 1215 
DRY DENSITY 1.27 1.31 1.26 1.29 

QJRE TEM'EPATIJRE 49 49 71 71 
CURE TIME (h) 24 72 24 72 

CXM'RESSIVE STRR-Xl™ (psi) 161 159 191 185 

DATE TESTED 11/12/85 11/14/85 11/12/85 11/14/85 
AIR CURE Tit'E ( d) 5 5 5 5 



rorosinrn PROCTffi IDOOIFirATION(*) 

CQl CQ2 CQ3 CQ4 CQ5 ~ CQ7 
MIX FOIIDJ\Tirn % WEIGIT{g) % WEIGIT(g) % WEIGIT(g) % WEIGIT(g) % WEIGfT(g) % \.JEIGIT( g) % WEIGIT(g) 

INCINERATIO\l ASH(DRY) 70.0 1120 70.0 1120 70.0 1120 70.0 1120 70.0 1120 70.0 1120 70.0 1120 
11'-l:INERATirn ASH(RAW) 71.2 1139 71.2 1139 71.2 1139 71.2 1139 71.2 1139 71.2 1139 71.2 1139 
Lit-£ 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
SOO ILM CARl3(Jil\TE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CEMOO 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 
HI\ TER .ADDED 13.8 221 13.8 221 13.8 221 13.8 221 13.8 221 13.8 221 13.8 221 
TOTPl t-OisnJRE (CPLC) 15.0 15.0 15.0 15.0 15.0 15.0 15.0 
TOT.AL t-OlsnJRE (fv£AS) 13.9 13.74 14.91 15.07 
TOTAL MIX WEIGHT HiOO 1600 1600 1600 1600 1600 1600 
MIX pH 11.48 11.52 11.43 
DATE FABRICATED 11/00/85 11/00/85 11/00/85 11/08/85 11/00/85 11/00/85 11/00/85 

ffiOCTffi Q-IARACTERISTICS 

WET WfIGfT 1333 1367 1343 1337 1335 1334 1363 
WET DENSITY G/<:f. 1.41 1.45 1.42 1.42 1.42 1.41 1.45 

LB/CU FT 88.08 90.33 88.74 88.35 88.22 88.15 90.07 
CRY \.EIGIT 1325 1378 1284 1252 1266 1275 1293 
DRY DENSITY 1.41 1.46 1.36 1.33 1.34 1.35 1.37 

CURE TEMPERATIJRE 49 49 71 71 AIR AIR AIR 
CURE TIME (h) 24 72 24 72 168 336 504 

CCMPRESSIVE STRENGlH {psi) 251 201 302 298 330 284 398 

DATE TESTED 11/14/85 11/15/85 11/14/85 11/15/85 11/21/85 11/27/85 12/05/85 
AIR CURE TIME (d) 5 4 5 4 6 5 6 



CXJmITIO'l PROCTffi IDENTIFICATION ( *) 

CRl CR2 CR3 CR4 CR5 CR6 CR7 
MIX FOIM.lATICl'l % ~JEIGfT{g) % WEIGfT(g) % ~JEIGfT{g} % WEIGfT(g} % ~JEHllT{g} % WEIGfT{g} % ~JEJ(lfT ( g) 

It(:INERATICl'l ASH(DRY) 68.0 1008 68.0 1008 68.0 1008 68.0 1008 68.0 H:m 68.0 1008 68.0 1003 
INCINERATICl'l ASH(R.AW) 69.2 1107 69.2 1107 69.2 1107 69.2 1107 69.2 1107 69.2 1107 69.2 1107 
LU[ 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
SCDILM CA!ro'lATE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CEMENT 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 
Wl\TER fllffO 15.8 253 15.8 253 15.8 253 15.8 253 15.8 253 15.8 253 15.8 253 
TOTJIJ... KHsnJRE (C.ALC) 17.0 17.0 17.0 17.0 17.0 17.0 17.0 
TOT Jll t{) IsnJRE (MEAS) 15.4 16.5 16.06 16 
TOTAL MIX ~[JGfT 1600 1600 1600 1600 1600 1600 1600 
MIX rtl 11.58 11.57 11.54 
DATE FPSRICATED 11/09/85 11/09/85 11/09/85 11/09/85 11/09/85 11/09/85 11/09/85 

ffiOCTCR ffil\RACTER I STI CS 

WET WEIGfT 1374 1372 1300 1299 1307 1365 1334 
\-ET DENSITY G/CC 1.46 1.46 1.38 1.38 1.39 1.45 1.41 

LB/QJ FT 90.79 90.66 85.90 85.84 86.37 90.20 88.15 
mv WEIGfT 1332 1360 1205 1186 1238 1302 1269 
mv DENSITY 1.41 1.44 1.28 1.26 1.31 

QJRE TEWERAlrnE 49 49 71 71 AIR AIR AIR 
CURE TIME (h) 24 72 24 72 168 336 504 

CCJliPRESSIVE STRENGlH {psi) 197 292 221 213 239 219 257 

DATE TESTED 11/14/85 11/15/85 11/14/85 11/15/85 11/21/85 11/27 /85 12/05/85 
AIR QJRE Tit'E (d) 4 3 4 3 5 4 3 



CCJvfOS IT ION PROCTffi IDEITTIFICATIO'l(*) 

CSl CS2 CS3 CS4 CS5 CS6 CS7 
MIX FOIMJU\TI(}J % \<JEH'ffi(g) % WEIG4T(g) % \~EIG-IT(g) % WEIGff (g) % WEIGff(g) % WEIG4T(g) % \~EIG4T(g) 

INCINrnATHll ASH(ffiY) 66.0 1056 66.0 1056 66.0 1056 66.0 1056 66.0 1056 66.0 1056 66.0 10% 
INCINrnATICJ-l ASH(RAW) 67.1 1074 67.1 1074 67.1 1074 67.1 1074 67.1 1074 67.1 1074 67.1 1074 
LltvE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
~ILM CAABCllATE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CEMENf 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 
WATER Al.UD 17.9 286 17.9 286 17.9 286 17.9 286 17.9 286 17.9 286 17.9 286 
TOT/\l mISTIJRE (CALC) 19.0 19.0 19.0 19.0 19.0 19.0 19.0 
TOT/\l MJISTIJRE (t-'EAS) 19.2 17.58 18.1 17.92 
TOT/\l MIX WEIG4T 1600 1600 1600 1600 1600 1600 1600 
MIX ~ 11.49 11.45 11.52 
DATE FABRICATED 11/09/85 11/09/85 11/09/85 11/09/85 11/09/85 11/09/85 11/09/85 

PROCTffi CHJlRACTERISTICS 

WET WEIGff 1432 1414 1392 1396 1477 1372 1372 
WET DENSITY G/CC 1.52 1.50 1.48 1.48 1.57 1.46 1.46 

LB/Cl.l FT 94.63 93.44 91.98 92.25 97.60 90.66 90.66 
DRY WEIGHT 1137 1393 1282 1267 1412 1289 1288 
DRY DENSITY 1.47 1.48 1.36 1.34 1.50 1.37 1.37 

Cl.JRE TEMPERATIJRE 49 49 71 71 AIR AIR AIR 
CURE TIME (h) 24 72 24 72 168 336 504 

CXWRESSIVE STRENGlH (psi) 193 175 247 215 247 119 151 

DATE TESTED 11/14/85 11/15/85 11/14/85 11/15/85 11/21/85 11/27/85 12/05/85 
AIR CURE TltvE ( d) 4 3 4 3 5 4 5 



CCJ.roSITICJ.l PRcx:TOR IDENTIFICATI~(*) 

CTl CT2 CT3 
MIX FOfM.JLATHlJ % WEIG-IT(g) % WEIG-ff(g) % WEIG-IT(g) 

INCINERATICJ.l AS-l(DRY) 64.0 1024 64.0 1024 64.0 1024 
INCINERATICJ.l ASH(RAW) 65.1 1041 65.l 10n 65.l 1041 
LIME a.a 0 a.a 0 a.a 0 
SOO ILM CARBCJ.lATE a.a 0 a.a 0 a.a 0 
CEMENT 15.0 240 15.0 240 15.0 240 
WA.TER POOED 19.9 319 19.9 319 19.9 319 
TOT.AL t{)ISTIJRE (C.ALC) 21.0 21.0 21.0 
lDT.AL t{)ISTIJRE (MEAS) 21.2 19.82 
TOT.AL MIX WEIG-IT 1600 1600 1600 
MIX µ.l 11.42 
DATE FMRICATED 11/09/85 11/09/85 11/09/85 

PROCTffi OiAAACTERISTICS 

WET WEIG-IT 1438 1439 1483 
ITT DENSITY G/CC 1.53 1.53 1.57 

LB/QJ FT 95.02 95.09 98.00 
ORY WEIGHT 1367 1397 1370 
DRY DENSITY 1.45 1.48 1.45 

OJRE TEJvPERATIJRE 49 49 71 
QJRE TIME (h) 24 72 24 

awRESSIVE STRENGlH (psi) 167 211 171 

DATE TESTED 11/14/85 11/15/85 11/14/85 
AIR OJRE TltlE ( d) 4 3 4 

CT4 CT5 
% WEHlfT(g) % WEIG-IT(g) 

64.0 1024 64.0 1024 
65.l 1041 65.1 1041 
a.a 0 a.a 0 
a.a 0 a.a 0 

15.0 240 15.0 240 
19.9 319 19.9 319 
21.0 21.0 

19.99 
1600 1600 

11.51 
11/09/85 11/09/85 

1462 1459 
1.55 1.55 

96.61 96.41 
1305 1372 
1.38 1.46 

71 AIR 
72 168 

179 155 

11/15/85 11/21/85 
3 5 

CT6 
% WEIG-IT(g) 

64.0 1024 
65.1 1041 
a.a 0 
a.a 0 

15.0 240 
19.9 319 
21.0 

1600 
11.44 

11/09/85 

1449 
1.54 

95.75 
1354 
1.44 

AIR 
336 

119 

11/27/85 
4 

% 

64.0 
65.1 
a.a 
a.a 

15.0 
19.9 
21.0 

20.45 

CT7 
WEIG-IT(g) 

1024 
1041 

0 
0 

240 
319 

1600 

11/09/85 

1452 
1.54 

95.95 
1364 
1.45 

AIR 
504 

193 

12/05/85 
5 

)::. 
I 

N 
0 



CClfDSITICl'l PROCTOR IDENTIFICATIOO(*) 

CYl CY2 CY3 CY4 CVS CY6 CY7 
MIX F~TICl'l % WEIG1T(g) % WEIG1T(g) % WEIG1T(g) % WEIG1T(g) % WEIGff(g) % WEIG1T(g) % WEIG1T{g) 

INCINERATIOO ASH(DRY) 62.0 992 62.0 992 62.0 992 62.0 992 62.0 992 62.0 992 62.0 992 
INCINERATICl'l ASH(RJIW) 63.6 1017 63.6 1017 63.6 1017 63.6 1017 63.6 1017 63.6 1017 63.6 1017 
Litt£ 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
SOOILM CARBOOATE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CH-00 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 15.0 240 
Wf\TER MDED 21.4 343 21.4 343 21.4 343 21.4 343 21.4 343 21.4 343 21.4 343 
TOT.Al MJISTURE (C.ALC) 23 23 23 23 23 23 23 
TOTAL MJISTURE (MEAS) 21.7 22.42 22.21 23.39 
TOT.Al MIX WEIG-ff 1600 1600 1600 1600 1600 1600 1600 
MIX j:i-1 11.52 11.5 11.54 
DATE FABRICATED 11/14/85 11/14/85 11/14/85 11/14/85 11/14/85 11/14/85 11/14/85 

PROCTffi OIARACTERISTICS 

WET WEIG1T 1524 1537 1554 1540 1546 1543 1561 
WET DENSITY G/CC 1.62 1.63 1.65 1.63 1.64 1.64 1.fi6 

LB/QJ FT 100.70 101.56 102.69 101.76 102.16 101.96 103.15 
DRY WEIGHT 1486 1454 1457 1463 1431 1443 1425 
DRY DENSITY 1.58 1.54 1.55 1.55 1.52 1.53 1.51 

QJRE TEM'ERATIJRE 49 49 71 71 AIR AIR AIR 
CURE TiflE (h) 24 72 24 72 168 336 504 

m1PRESSIVE STREf'.Grn {psi) 247 390 267 318 135 135 88 

DATE TESTED 11/18/85 11/21/85 11/18/85 11/21/85 11/27/85 12/02/85 12/11/85 
AIR QJRE TIME (d) 3 4 3 4 6 4 6 



CC1'RJSITICJ.J PRCCT~ IDENTIFICATION(*) 

OJI OJ2 CU3 
MIX FCR-ULATICJ.J % WEIGHT(g) % WEICHf (g) % WEIGHT(g) 

INCINERATIOO ASH(DRY) 68.0 1008 68.0 1008 68.0 HEB 
INCINERATICJ.J ASH(RAW) 69.5 1112 69.5 1112 69.5 1112 
LIME 6.0 96 6.0 96 6.0 96 

~~o 6.0 96 6.0 96 6.0 96 
3.0 48 3.0 48 3.0 48 

WATER flOOED 15.5 248 15.5 248 15.5 248 
TOTJ'l MOISTURE (C.ALC) 17.0 17.0 17.0 
TOTJ'l MOISTURE (fvfAS) 16.2 16.37 
TOT.Al MIX WEIGHT 1600 1600 1600 
MIX ~ 12.54 
DATE FMRICATED 11/10/85 11/10/85 11/10/85 

PROCTCR QIAAACTERISTICS 

WET WEIGHT 1234 1266 1177 
HET DENSITY G/CC 1.31 1.34 1.25 

LB/CU FT 81.54 83.66 77.78 
DRY WEIGHT 1191 1240 1072 
DRY DENSITY 1.26 1.32 1.14 

OJRE TEM'ERAWRE 49 49 71 
CURE Tit-£ (h) 24 72 24 

cmPRESSIVE STRE:f\Gm (psi) 177 183 115 

DATE TESTED 11/15/85 11/18/85 11/15/85 
AIR CURE TIME (d) 4 5 4 

OJ4 0.5 
% WElrHT(g) % WEIGHT(g) 

68.0 1008 68.0 1008 
69.5 1112 69.5 1112 
6.0 96 6.0 96 
6.0 96 6.0 96 
3.0 48 3.0 48 

15.5 248 15.5 248 
17.0 17.0 

16.59 
1600 1600 

12.53 
11/10/85 11/10/85 

1228 1273 
1.30 1.35 

81.15 84.12 
1134 1209 
1.20 1.28 

71 AIR 
72 168 

143 179 

11/18/85 11/21/85 
5 4 

CL6 
% WEIGHT(g) 

68.0 1008 
69.5 1112 
6.0 96 
6.0 96 
3.0 48 

15.5 248 
17.0 

1600 
12.52 

11/10/85 

1260 
1.34 

83.26 
1191 
1.26 

AIR 
336 

175 

11/27/85 
3 

% 

68.0 
69.5 
6.0 
6.0 
3.0 

15.5 
17.0 

16.48 

OJ7 
WEIGHT(g) 

1008 
1112 

96 
96 
48 

248 

1600 

11/10/85 

1232 
1.31 

81.41 
1155 
1.22 

AIR 
504 

199 

12/05/85 
4 

):::. 
I 

N 
N 



CCMroSITIOO PROCTOR IDENTIFICATIO'J(*) 

CVl CV2 CV3 
MIX FcmJLATICN % WEIGIT(g) % WEIG-IT(g) % WEIG-IT(g) 

INCINERATIO'J ASH(DRY) 66.0 1056 66.0 1056 66.0 1056 
INCINERATIO'J ASH(RAW) 67.4 1079 67.4 1079 67.4 1079 
LIM: 6.0 96 6.0 96 6.0 96 

~2H20 6.0 96 6.0 96 6.0 96 
3.0 48 3.0 48 3.0 48 

Ul\TER ,AJ)[)EO 17.6 281 17.6 281 17.6 281 
TOT.Al KHS1URE (C.ALC) 19 19 19 
TOT .Al MO I S1URE (MEAS) 18.8 18.59 
TOT.Al MIX WEI(}{f 1600 1600 1600 
MIX µ-! 12.51 
DATE FABRICATED 11/10/85 11/10/85 11/10/85 

PROCTOO CW\RACTERISTICS 

WET WEIG-IT 1249 1323 1277 
\fl DENSITY G/CC 1.32 1.40 1.35 

LB/aJ FT 82.53 87.42 84.38 
DRY WEIG-IT 1192 1283 1161 
DRY DENSITY 1.26 1.36 1.23 

aJRE TEWERATIJRE 49 49 71 
CURE TIME (h) 24 72 24 

w.PRESSIVE STRENGlH (psi) 143 175 169 

DATE TESTED 11/15/85 11/18/85 11/15/85 
AIR aJRE TIME (d) 4 5 4 

CV4 CV5 
% WEIG-IT(g) % WEIG-IT(g) 

66.0 1056 66.0 1056 
67.4 1079 67.4 1079 
6.0 96 6.0 96 
6.0 96 6.0 96 
3.0 48 3.0 48 

17.6 281 17.6 281 
19 19 

18.27 
1600 1600 
12.5 

11/10/85 11/10/85 

1251 1299 
1.33 1.:)g 

82.67 85.84 
1136 1218 
1.20 1.29 

71 AIR 
72 168 

159 223 

11/18/85 11/21/85 
5 4 

CV6 
% WEIGIT(g) 

66.0 1056 
67.4 1079 
6.0 96 
6.0 96 
3.0 48 

17.6 281 
19 

1600 
12.49 

11/10/85 

1287 
1.36 

85.04 
1210 
1.28 

AIR 
336 

171 

11/27/85 
3 

% 

66.0 
67.4 
6.0 
6.0 
3.0 

17.6 
19 

18.36 

CV7 
WEIG-IT(g) 

1056 
1079 

96 
96 
48 

281 

1600 

11/10/85 

1321 
1.40 

87.29 
1249 
1.32 

AIR 
504 

251 

12/05/85 
4 

)::> 
I 

N 
w 



C(M'()SITIOO PROCTOO IDOOIFICATIOO(*) 

CWl CW2 CW3 CW4 CW5 CW6 00 
MIX FOfMJLATICJ.J % WEIGff(g) % \.JEIGff(g) % WEIGff (g) % WEIGff{g) % WEIGff{g) % WEIGff(g) % WEIGff(g) 

Iri:INERATICJ.J ASH(DRY) 64.0 1024 64.0 1024 64.0 1024 64.0 1024 64.0 1024 64.0 1024 64.0 1024 
Iri:INERATICJ.J ASH(RA\~) 65.4 1046 65.4 1046 65.4 1046 65.4 1046 65.4 1046 65.4 1046 65.4 1046 
Ur-£ 6.0 96 6.0 96 6.0 96 6.0 96 6.0 96 6.0 96 6.0 96 
~2H20 6.0 96 6.0 96 6.0 96 6.0 96 6.0 96 6.0 96 6.0 96 

3.0 48 3.0 48 3.0 48 3.0 48 3.0 48 3.0 48 3.0 48 
\JATER ADDED 19.6 314 19.6 314 19.6 314 19.6 314 19.6 314 19.6 314 19.6 314 
lDTJll MJIS11RE (CJIJ...C) 21 21 21 21 21 21 21 
lDTJll MJISTIJRE (MEAS) 20.5 21.83 20.43 20.61 
TOTJIJ... MIX WEI@ 1600 1600 1600 1600 1600 1600 1600 
MIX~ 12.48 12.48 12.48 
DATE FABRICATED 11/10/85 11/10/85 11/10/85 11/10/85 11/10/85 11/10/85 11/10/85 

PROCTCR CHARACTERISTICS 

WET WEIG-ff 1348 1333 1352 1296 1347 1316 1369 
\.JET DENSITY G/CC 1.43 1.41 1.43 1.37 1.43 1.40 1.45 

LB/OJ FT 89.07 88.08 89.34 85.64 89.01 86.96 90.46 
ffiY WEIG-ff 1265 1280 1233 1182 1275 1252 llJ3 
DRY DENSITY 1.34 1.36 1.31 1.25 1.35 1.33 1.38 

OJRE TEWERATIJRE 49 49 71 71 AIR AIR AIR 
OJRE TIME (h) 24 72 24 72 lffi 336 504 

ClWRESSIVE STR8'Xml (psi) 187 195 151 151 135 159 .219 

DATE TESTED 11/15/85 11/18/85 11/15/85 11/18/85 11/21/85 11/27/85 12/05/85 
AIR CURE TIME (d) 4 5 4 5 4 3 4 



CCJvfDSITIOO PROCTOR IDENTIFICATICJ.l(*) 

CXl CX2 CX3 
MIX FOIM..ll.ATIOO % \~EICffi( g) % WEICffi(g) % WEICffi(g) 

INCINERATIOO A9-l(DRY) 62.0 992 62.0 992 62.0 992 
INCINERATIOO A9-l(R.Ali/) 63.4 1014 63.4 1014 63.4 1014 
Llflf 6.0 96 6.0 96 6.0 96 

~~~20 6.0 96 6.0 96 6.0 96 
3.0 48 3.0 48 3.0 48 

WATER J'roED 21.6 346 21.6 346 21.6 346 
TITTJ\L mISllJRE (CJ\LC) 23 23 23 
lDTJ\L t-OISllJRE (MEAS) 22.9 22.58 
TOTJ\L MIX ~i£IG-fT 1600 1600 1600 
MIX ~ 12.46 
DATE FABRICATED 11/10/85 11/10/85 11/10/85 

ffiOCTOR a-IARACTERISTICS 

WET ~IG-fT 1431 1431 1372 
WET DENSITY G/CC 1.52 1.52 1.46 

LB/CU FT 94.56 94.56 90.66 
DRY \.JEIGHT 1338 1373 1239 
DRY DENSITY 1.42 1.46 1.31 

QJRE T8..PERA11JRE 49 49 71 
QJRE TIME ( h ) 24 72 24 

aJvPRESSIVE STRENG™ (psi) 239 219 183 

CY\TE TESTED 11/15/85 11/18/85 11/15/85 
AIR OJRE Tif'JE ( d) 4 5 4 

CX4 CX5 
% WEICffi(g) % WEICffi(g) 

62.0 992 62.0 992 
63.4 1014 63.4 1014 
6.0 96 6.0 96 
6.0 96 6.0 96 
3.0 48 3.0 48 

21.6 346 21.6 346 
23 23 

23.03 
1600 1600 

12.48 
11/10/85 11/10/85 

1421 1385 
1.51 1.47 

93.90 91.52 
1292 1309 
1.37 1.39 

71 AIR 
72 168 

219 235 

11/18/85 11/21/85 
5 4 

CX6 
% WEICffi(g) 

62.0 992 
63.4 1014 
6.0 96 
6.0 96 
3.0 48 

21.6 346 
23 

1600 
12.5 

11/10/85 

1449 
1.54 

95.75 
1382 
1.47 

AIR 
336 

243 

11/27/85 
3 

% 

62.0 
63.4 
6.0 
6.0 
3.0 

21.6 
23 

22.78 

CX7 
\~EICffi(g) 

992 
1014 

96 
96 
48 

346 

1600 

11/10/85 

1402 
1.49 

92.64 
1338 
1.42 

AIR 
504 

239 

12/05/85 
4 

)::> 
I 

N 
U1 



C(}1POS ITHl'l PROCTOR IDENrIFICATICl'l( *) 

CZl CZ2 CZ3 
MIX FmtlATICl'l % WEIGff{g) % WEIGff{g) % WEIGff{g) % 

It£INERATIC1'1 ASH(OOY) 62.a 1116 62.a 1116 62.a 1116 62.a 
INCINERATICl'l ASH(RAW) 63.6 1145 63.6 1145 63.6 1145 63.6 
LIME 4.a 72 4.a 72 4.a 72 4.a 
sro ILM CARBCmTE o.a a a.a a a.a a a.a 
CEJ'.'ENT 15.a 27a 15.a 27a 15.a 27a 15.a 
W'\TER /WED 17.4 313 17.4 313 17.4 313 17.4 
TaTPL t{HSTIJRE (CPlC) 19 19 19 19 
TOTPl mISTIJRE {MEAS) 18.1 17.33 
TITTPl MIX WEIGff um 1800 1800 
MIX ~ 12.52 
DATE FABRICATED 11/16/85 11/16/85 11/16/85 

PRCX:TCR Q-VIRACTERISTICS 

WET WEIG-IT 1379 1376 1352 
vD DENSITY G/CC 1.46 1.46 1.43 

LB/OJ FT 91.12 90.93 89.34 
OOY ~JEIGff 132a 1353 1273 
DRY DENSITY 1.40 1.43 1.35 

OJRE TEMPERAllJRE 49 49 71 
CURE Tit'E (h) 24 72 24 

CCJ.1PRESSIVE STREt'KllH (psi) 279 227 251 

DATE TESTED 11/21/85 11/22/85 11/21/85 
AIR CURE Tit-'E ( d) 4 3 4 

CZ4 CZ5 
WEIGff{g) % WEIGff{g) % 

1116 62.a 1116 62.a 
1145 63.6 1145 63.6 

72 4.a 72 4.0 
a a.a a a.a 

27a 15.a 27a 15.a 
313 17.4 313 17.4 

19 19 
17.92 

um um 
12.53 

11/16/85 11/16/85 

1365 1350 
1.45 1.43 

90.20 89.21 
1])8 1283 
1.39 1.36 

71 AIR 
72 168 

239 211 

11/22/85 11/27/85 
3 4 

CZ6 
WEIGff{g) % 

1116 62.a 
1145 63.6 

72 4.0 
a a.a 

. 27a 15.a 
313 17.4 

19 
18.24 

1800 
12.57 

11/16/85 

1376 
1.46 

90.93 
1305 
1.38 

AIR 
336 

382 

12/05/85 
5 

CZ7 
WEIGff{g) 

1116 
1145 

72 
a 

27a 
313 

um 

11/16/85 

1407 
1.49 

92.97 
1342 
1.42 

AIR 
504 

342 

12/11/85 
4 

l> 
I 

N 

°' 



CGroSITHl'' PROCTOO IDEITTIFICATIO'l(*) 

CMl CM2. CNl3 
MIX FcmLJ.Tl(J.l % WEIGff (g) % WEIGff(g) % WEIGff(g) 

INCINERATI(}.l A9-l(DRY) 60.0 lCID 60.0 1000 60.0 1000 
Jf',CINERATI(J.l ASH(R.AW) 61.6 1100 61.6 1100 61.6 1108 
Ut-£ 4.0 72 4.0 72 4.0 72 
Sffi ILM r..nRBCNATE 0.0 0 0.0 0 0.0 0 
CEt'ENf 15.0 270 15.0 270 15.0 270 
\·ATER .nroEO 19.4 350 19.4 350 19.4 350 
TOTPL MJISTIJRE (CftlC) 21 21 21 
TOTPL MJISTIJRE (ttEAS) 20.4 19.35 
TOTPL MIX ~JEIGff 1800 1800 1800 
MIX pH 12.53 
DATE FMRICATED 11/16/85 11/16/85 11/16/85 

PROCTOO CHARACTERISTICS 

WET \-EIGff 1420 1378 1396 
WET DENSITY G/CC 1.51 1.46 1.48 

LB/a.J FT 93.83 91.06 92.25 
ORY WEIGHT 1353 1330 1318 
DRY DENSITY 1.43 1.41 1.40 

a.JRE TEWERATIJRE 49 49 71 
GJRE TIME (h) 24 72 24 

COv1PRESSIVE STRENGTH (psi) 267 253 255 

DATE TESTED 11/21/85 11/22/85 11/21/85 
AIR CURE Tlt'E (d) 4 3 4 

CM4 . CMS 
% WEHID(g) % WEIGff (g) 

60.0 1000 60.0 1000 
61.6 1100 61.6 1100 
4.0 72 4.0 72 
0.0 0 0.0 0 

15.0 270 15.0 270 
19.4 350 19.4 350 

21 21 
18.6 

181) uro 
12.52 

11/16/85 11/16/85 

1405 1389 
1.49 1.47 

92.84 91.78 
1329 1327 
1.41 1.41 

71 AIR 
72 168 

219 171 

11/22/85 11/27/85 
3 4 

CMO 
% WEIGff(g) 

60.0 1000 
61.6 1108 
4.0 72 
0.0 0 

15.0 270 
19.4 350 

21 

1800 
12.54 

11/16/85 

1390 
1.47 

91.85 
1320 
1.40 

AIR 
336 

265 

12/05/85 
5 

% 

60.0 
61.6 
4.0 
0.0 

15.0 
19.4 

21 
18.04 

CM7 
WEIGff(g) 

1000 
1108 

72 
0 

270 
350 

181) 

11/16/85 

1377 
1.46 

90.99 
1313 
1.39 

AIR 
504 

263 

12/11/85 
4 

):::. 
I 

N 
-...J 



C(MU)ITIO'l PRCX:T(J{ IDENTIFICATION(*) 

CABl CJlB2 CJlB3 
MIX FO!Ml..ATI O'l % WEIG-IT(g) % WEIG-IT(g) % WEIG-IT(g) 

INCINERATIO'l ASH(DRY) 58.0 1044 58.0 1044 58.0 1044 
If\CINERATHJJ ASH(mJ) 59.5 1071 59.5 1071 59.5 1071 
LitvE 4.0 72 4.0 72 4.0 72 
SODILf.1 CARBO'lATE 0.0 0 0.0 0 0.0 0 
CEMENT 15.0 270 15.0 270 15.0 270 
HATER ADDED 21.5 387 21.5 387 21.5 387 
TOT.AL MJISTIJRE (C.ALC) 23 23 23 
TOT.AL MJISllJRE (MEAS) 21.1 21.1 
TOT.AL MIX ~UM 1800 1800 1800 
MIX ~ 12.52 
DATE FABRICATED 11/16/85 11/16/85 11/16/85 

PROCTCR CW\RPLTERISTICS 

WET WEIG-IT 1502 1467 1442 
WET DENSITY G/CC 1.59 1.56 1.53 

LB/Cl.I FT 99.25 %.94 95.29 
DRY WEIGHT 1410 1407 1335 
DRY DENSITY 1.50 1.49 1.42 

Cl.IRE TEWERATIJRE 49 49 71 
Cl.IRE TIME (h) 24 72 24 

tlWRESSIVE STRENGTH (psi) 263 243 197 

DATE ltSTED 11/21/85 11/22/85 11/21/85 
AIR CURE TIME (d) 4 3 4 

CJIB4 CMS 
% WEIG-IT(g) % WEIG-IT(g) 

58.0 1044 58.0 1044 
59.5 1071 59.5 1071 
4.0 72 4.0 72 
0.0 0 0.0 0 

15.0 270 15.0 270 
21.5 387 21.5 387 

23 23 
21.36 

1800 1800 
12.52 

11/16/85 11/16/85 

1445 1427 
1.53 1.51 

95.48 94.30 
1340 1355 
1.42 1.44 

71 AIR 
72 168 

199 179 

11/22/85 11/27/85 
3 5 

CJlB6 
% WEIG-IT(g) 

58.0 1044 
59.5 1071 
4.0 72 
0.0 0 

15.0 270 
21.5 387 

23 

uro 
12.52 

11/16/85 

1350 
1.43 

89.21 
1270 
1.35 

AIR 
336 

167 

12/05/85 
5 

% 

58.0 
59.5 
4.0 
0.0 

15.0 
21.5 

23 
21.5 

CJlB7 
WEIG-IT(g) 

1044 
1071 

72 
0 

270 
387 

1800 

11/16/85 

1392 
1.48 
91.~ 
1322 
1.40 

AIR 
SC» 

215 

12/11/85 
4 

)::. 
I 

N 
(X) 



C°'1FUS ITI 00 PROCTCR IDENTIFICATIOO(*) 

Cf>Cl CN:,2 CAC3 CAC4 rN,5 CKE CAC7 
MIX FcmJLATirn % WEIGi-IT( g) % WEIG-IT(g) % WEIG-IT(g) % WEIG-IT(g) % WEIG-IT(g) % WEIG-IT(g) % WEIG-IT(g) 

INCINERATIOO A9-l(DRY) 56.0 1008 56.0 1008 56.0 1008 56.0 lC.IB 56.0 1008 56.0 1008 56.0 lC.IB 
INCINERATirn ASH(RAW) 57.4 1034 57.4 1034 57.4 1034 57.4 1034 57.4 1034 57.4 1034 57.4 1034 
Lit-£ 4.0 72 4.0 72 4.0 72 4.0 72 4.0 72 4.0 72 4.0 72 
SOOILM CARBOOATE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CEMENT 15.0 270 15.0 270 15.0 270 15.0 270 15.0 270 15.0 270 15.0 270 
Wl\TER /WED 23.6 424 23.6 424 23.6 424 23.6 424 23.6 424 23.6 424 23.6 424 
TOTJll t-OISlURE (CJIJ..C) 25 25 25 25 25 25 25 
TOTJll t-OISTIJRE (MEAS) 23.l 23.99 23.52 23.17 
TOTJll MIX ~JEIG-IT um 1800 1800 uro uro 1800 1800 
MIX ~ 12.53 12.52 12.51 
CJ"ITE FMRICATED 11/16/85 11/16/85 11/16/85 11/16/85 11/16/85 11/16/85 11/16/85 

PRCX:TOR CHARACTERISTICS 

WET WEIG-IT 15CX5 1489 1515 1492 1537 15CX5 1494 
\fl DENSITY G/CC 1.60 1.58 1.61 1.58 1.63 1.60 1.58 

LB/OJ FT 99.52 98.39 100.11 98.59 101.56 99.52 98.72 
DRY WEIGIT 1405 1419 1399 1379 1442 1404 1427 
DRY DENSITY 1.49 1.50 1.48 1.46 1.53 1.49 1.51 

OJRE ·Ttr1'ERA1URE 49 49 71 71 AIR AIR AIR 
OJRE Tit-£ ( h ) 24 72 24 72 168 336 50l 

CXWRESSIVE STREf\GTI-1 (psi) 249 231 199 243 231 207 111 

DATE TESTED 11/21/85 11/22/85 11/21/85 11/27/85 11/27/85 12/05/85 12/11/85 
AIR CURE Tir-£ (d) 4 3 4 3 4 5 4 



APPENDIX B 

HUNTINGTON INCINERATION RESIDUE 
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CCJ.roSITIOO 

HAl Hft2 HA3 
MIX FOIMJLATIO'l % WEIGIT{g) % WEIGIT{g) % WEIGIT{g) 

INCINERATHll ASH(DRY) 72.5 1450 72.5 1450 72.5 1450 
INCINERATIO'l ASH(RAW) 80.7 1615 80.8 1615 80.8 1615 
Lit-£ 6 120 6 120 6 120 
SOOil.1'1 rJ1.Rl3(Nl\TE 0.5 10 0.5 10 0.5 10 
CEMENT 3 60 3 60 3 60 
WATER JIOOED 9.8 195 9.8 195 9.8 195 
TOT.Al t-OISTIJRE (CALC) 18 18 18 
TOT.Al t-OlsnJRE (MEAS) 20.8 19.8 
TOT.Al MIX WEIGIT 2000 2000 2CXXl 
MIX pH 12.6 12.5 
l::V\TE F.ABRICATED 8/13/85 8/13/85 8/13/85 

PROCTffi Q1ll&l\CTERISTICS 

WET WEIGIT 1665 1675 1665 
WET DENSITY G/CC 1.8 1.8 1.8 

LB/CU FT 110.0 110.7 110.0 
DRY WEIGIT 1445 1455 1445 
DRY DENSITY 1.5 1.5 1.5 

CURE IDPERATIJRE 49 49 71 
CURE TH£ (h) 24 72 24 

CCWRESSIVE STRENGn-1 (psi) 159.2 163.1 131.3 

DATE TESTill 8/20/85 8/20/85 8/20/85 
AIR CURE Tlt>E ( d) 6 4 6 

Pl«Tffi IDEITTIFICATIOO 

HM HA5 
% WEIGIT(g) % WEIGIT{g) % 

72.5 1450 72.5 1450 72.5 
80.8 1615 80.8 1615 80.75 

6 120 6 120 6 
0.5 10 0.5 10 0.5 

3 60 3 60 3 
9.8 195 9.8 195 9.8 

18 18 18 
22.6 

2000 2000 
12.3 

8/13/85 8/13/85 

1670 1660 
1.8 1.8 

110.4 109.7 
1460 1485 
1.6 1.6 

71 AIR 
72 168 

115.4 175 

8/20/85 8/22/85 
4 2 

HA6 
WEIGIT{g) % 

1450 72.5 
1615 80.8 
120 6 
10 0.5 
60 3 

195 9.8 
18 

22.8 
2000 
12.3 

8/13/85 

1665 
1.8 

110.1 
1415 
1.5 

AIR 
336 

254 

9/3/85 
7 

HA? 
WEIGIT{g) 

1450 
1615 
120 
10 
60 

195 

2000 

8/13/85 

1640 
1.7 

108.4 
1495 
1.6 

AIR 
504 

239 

9/6/85 
3 

c:c 
I ...... 

/ 



CCJvWSITICJ.l 

HBl HB2 HB3 
MIX FO!Ml.ATICJ.l % WEIGIT(g} % WEHffi(g} % WEIGfT(g} 

INCINERATICJ.l ASH(DRY} f>B.5 1301.5 f>B.5 1301.5 68.5 1301.5 
INCINERATICJ.l ASH(RAW) 83.1 1580.0 83.2 1580.0 83.2 1580.0 
Lltf: 6 114.0 6.0 114.0 6.0 114.0 
SCDILM C~TE 0.5 9.5 0.5 9.5 0.5 9.5 
CEJvENT 3 57.0 3.0 57.0 3.0 57.0 
WATER AOOED 7.3 139.5 7.3 139.5 7.3 139.5 
lDTAL MJISTIJRE (CALC) 22 22.0 22.0 
TOTAL MJisnJRE (MEAS) 23.3 23.2 
TOTAL MIX WEIGIT 1900.0 1900.0 1900.0 
MIX pH 12.6 12.6 
DATE FABRICATED 8/14/85 8/14/85 8/14/85 

PROCTffi CHARACTERISTICS 

WET 1'1£ I GIT 1730 1720 1695 
WET DENSITY G/CC 1.8 1.8 1.8 

LB/CU FT 114.3 113.7 112.0 
DRY WEIG-fT 1450 1485 1415 
DRY DENSITY 1.5 1.6 1.5 

OJRE TEWERATIJRE 49 49 71 
CURE TH£ (h) 24 72 24 

CXWRESSIVE STRENG1H (psi} 151.2 151.2 101.5 

DATE TESTED 8/20/85 8/20/85 8/20/85 
AIR OJRE TitlE ( d} 5 3 5 

PROCTrn IIENTIFICATICJ.l 

HB4 HB5 
% WEIGIT(g} % WEIGIT(g} 

f>B.5 1301.5 f>B.5 1301.5 
83.2 1580.0 83.2 1580.0 
6.0 114.0 6.0 114.0 
0.5 9.5 0.5 9.5 
3.0 57.0 3.0 57.0 
7.3 139.5 7.3 139.5 

22.0 22.0 
24.3 

1900.0 1900.0 
12.6 

8/14/85 8/14/85 

1730 1735 
1.8 1.8 

114.3 114.7 
1495 1475 
1.6 1.6 

71 AIR 
72 lf>B 

95.5 216.8 

8/20/85 8/28/85 
3 7 

HB6 
% WEIGIT(g} 

f>B.5 1301.5 
83.2 1580.0 
6.0 114.0 
0.5 9.5 
3.0 57.0 
7.3 139.5 

22.0 

1900.0 

8/14/85 

1715 
1.8 

113.3 
1465 
1.6 

AIR 
336 

214.9 

9/3/85 
6 

HB7 
% WEIGfT(g} 

f>B. 5 . 1301. 5 
83.2 1580.0 
6.0 114.0 
0.5 9.5 
3.0 57.0 
7.3 139.5 

22.0 
23.9 

1900.0 
12.6 

8/14/85 

1725 
1.8 

114.0 
1500 
1.6 

AIR 
504 

191 

9/9/85 
5 
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t 
CCWOSITirn 

HCl HC2 HC3 
MIX FOIMl.ATirn % WEIG-IT(g) % WEIG-IT(g) % WEIG-IT(g) 

11\CINERATirn ASH(DRY) 66.5 1263.5 66.5 1263.5 66.5 1263.5 
Il'l:INERATICJll ASH(RAW) 00.7 1534.0 00.7 1534.0 00.7 1534.0 
Llt-'E 6 114.0 6.0 114.0 6.0 114.0 
SOO ILM r.MBCJ.JATE 0.5 9.5 0.5 9.5 0.5 9.5 
CEMENT 3 57.0 3.0 57.0 3.0 57.0 
WATER /lIDED 9.8 185.5 9.8 185.5 9.8 185.5 
TOTJIJ... KJISTIJRE (CJllC) 24 24.0 24.0 
TOTJIJ... KJIS1URE (rlfAS) 26.3 26.2 
TOTJIJ... MIX WEIG-IT 1900.0 1900.0 1900.0 
MIX pH 12.8 12.8 
MTEFJlJ3RICATED 8/15/85 8/15/85 8/15/85 

PROCTOR ~RISTICS 

WET \£HID 1670.0 1650.0 1670.0 
\£T DENSITY G/CC 1.8 1.8 1.8 

LB/CU FT 110.4 109.0 110.4 
DRY WEIGHT 1420.0 1430.0 1425.0 
DRY DENSITY 1.5 1.5 1.5 

CURE TEWERATURE 49 49 71 
CURE Tlr.E (h) 24 72 24 

aMJRESSIVE STR8£TH (psi) 115.4 99.5 79.6 

DATE TESTED 8/20/85 8/20/85 8/20/85 
AIR CURE Tlr.E (d) 4 2 4 

PROCTCJ~ IDENTIFICATHJ.I 

HC4 HC5 
% WEIGfT(g) % WEIGIT(g) 

66.5 1263.5 66.5 1263.5 
00.7 1534.0 00.7 1534.0 
6.0 114.0 6.0 114.0 
0.5 9.5 0.5 9.5 
3.0 57.0 3.0 57.0 
9.8 185.5 9.8 185.5 

24.0 24.0 
24.4 

1900.0 1900.0 
12.8 

8/15/85 8/15/85 

1675.0 1660.0 
1.8 1.8 

110.7 109.7 
1425.0 1385.0 

1.5 1.5 

71 AIR 
72 168 

61.7 139.3 

8/20/85 8/28/85 
2 6 

HC6 
% WEIQ-IT(g) 

66.5 1263.5 
00.7 1534.0 
6.0 114.0 
0.5 9.5 
3.0 57.0 
9.8 185.5 

24.0 
24.4 

1900.0 

8/15/85 

1675.0 
1.8 

110.7 
1400.0 

1.5 

AIR 
336 

183.0 

9/6/85 
8 

HC7 
% WEI(}ff(g) 

66.5 . 1263.5 
00.7 1534.0 
6.0 114.0 
0.5 9.5 
3.0 57.0 
9.8 185.5 

24.0 
24.4 

1900.0 
12.8 

8/15/85 

1655.0 
1.8 

109.4 
1435 
1.5 

AIR 
504 

. 135 

9/9/85 
4 
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I 
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CCWOSITIOO { 

HU HL2 
MIX FcmJLATIOO % WEIGHT(g) % WEIGHT(g) % 

INCINERATIOO ASH(DRY) 70.5 1339.5 70.5 1339.5 70.5 
INCINERATIOO ASH(M~) 80.3 1526 80.3 1526 80.3 
LIM: 6.0 114 6.0 114 6.0 
SOO Il.J.1 CA.RBCNATE 0.5 9.5 0.5 9.5 0.5 
CEMENT 3.0 57 3.0 57 3.0 

CaSOft'~O 0.0 0 0.0 0 0.0 
WATE ED 7.6 143.5 7.6 143.5 7.6 
mTJll f>()ISTIJRE (CALC) 20 20 20 
TITT/ll f>()ISTIJRE (flfAS) 22.0 21.2 
mTJll MIX WEIGHT 1~ 1~ 

MIX~ 12.7 
MTE FMRICATED 10/3/85 10/3/85 

PROCTOR 01ARACTERISTICS 

WET ~EIGHT 1645 1650 
WET DENSITY G/CC 1.74 1.75 

LB/CU FT 100.70 109.03 
DRY HEIGHT 1441 1420 
DRY DENSITY 1.53 1.51 

CURE IBiFERATURE 49 49 
CURE THE (h) 24 72 

CO..PRESSIVE STREf\tTH (psi) 251 211 

MTE TESTED 10/8/85 10/10/85 
AIR CURE TIM: (d) 4 4 

PROCTOR IDENT"IFICATIOO 

HL3 HL4 HL5 
WEIGHT(g) % WEIGHT(g) % WEIGHT(g) 

1339.5 70.5 1339.5 70.5 1339.5 
1526 80.3 1526 80.3 1526 
114 6.0 114 6.0 114 
9.5 0.5 9.5 0.5 9.5 

57 3.0 57 3.0 57 
0 0.0 0 0.0 0 

143.5 7.6 143.5 7.6 143.5 
20 20 

22.3 
19)() 19)() 1~ 

12.6 
10/3/85 10/3/85 10/3/85 

1650 1650 1645 
1.75 1.75 1.74 

109.03 109.03 100.70 
1422 1410 1476 
1.51 1.50 1.57 

71 71 AIR 
24 72 168 

239 203 326 

10/8/85 10/10/85 10/14/85 
4 4 4 

HL6 
% WEIGHT(g) 

70.5 1339.5 
80.3 1526 
6.0 114 
0.5 9.5 
3.0 57 
0.0 0 
7.6 143.5 
20 

19)() 
12.7 

10/3/85 

1650 
1.75 

109.03 
1434 
1.52 

AIR 
336 

342 

10/22/85 
5 

% 

70.5 
80.3 
6.0 
0.5 
3.0 
0.0 
7.6 

20 
21.0 

HL7 
WEH1ff(g) 

1339.5 
1526 
114 
9.5 
57 
0 

143.5 

1~ 

10/3/85 

1650 
1.75 

109.03 
1440 
1.53 

AIR 
504 

386 

10/28/85 
4 

co 
I . 
~ 

I 

I 



r-------------------------- --------------- - - - - -

CCWOSITIOO PROCTOR IDENfIFICATIOO 

1-W we l-M3 I-Mt 1-M) l-M5 ~Ml 

MIX FO!MJLATIOO % WEIGfT(g) % WEIGfT(g) % WEIGfT(g) % W:IG-IT(g) % W:IGfT(g) % WEIGfT(g) % WEIG-IT(g) 

INCINERATIOO ASH(DRY) 72.5 1377.5 72.5 1377.5 72.5 1377.5 72.5 1377.5 72.5 1377.5 72.5 1377.5 72.5 1377.5 
INCINERATIOO ASH(RAW) 82.6 1569 82.6 1569 82.6 1569 82.6 1569 82.6 1569 82.6 1569 82.6. 1569 
Llt<I 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 
SOOILM CARBCNl\TE 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 
CEMENT 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 

~~·~~ 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
7.9 150.5 7.9 150.5 7.9 150.5 7.9 150.5 7.9 150.5 7.9 150.5 7.9 150.5 

lDTftl MJISlURE (CALC) 18 18 18 18 18 18 18 
TOT.nl MJISTI.RE (r.f.AS) 18.4 20.9 17.4 20.1 
TOT.nl MIX WEIGfT 1~ 1~ 1~ 1~ 1~ 1~ 1~ 

MIX pH 12.6 12.6 12.6 
DATE F/lBRICATED 10/3/85 10/3/85 10/3/85 10/3/85 10/3/85 10/3/85 10/3/85 

PROCTOO Q-IAAACTERISTICS 

WET WEIGfT 1615 1620 1605 1620 1610 1610 15% 
~JET DENSITY G/CC 1.71 1.72 1.70 1.72 1.71 1.71 1.69 

LB/CU FT 106. 72 107.05 106.06 107.05 106.39 106.39 105.40 
DRY WEIGITT 1439 1440 1408 1397 1433 1417 1395 
DRY DENSITY 1.53 1.53 1.49 1.48 1.52 1.50 1.48 

CURE T8'1PEAATIJRE 49 49 71 71 AIR AIR AIR 
CURE THE (h) 24 72 24 72 168 336 504 

CCWRESSIVE STRENGlH (psi) 255 298 219 227 310 314 288 

DATE TESltD 10/8/85 10/10/85 10/8/85 10/10/85 10/14/85 10/22/85 10/28/8.5 
AIR CURE TIME (d) 4 5 4 5 4 5 ,4 

°' I 
U1 



OJvmITHlJ 

HNl HN2 HN3 
MIX FaM!.ATIO'J % \.fm-rr(g) % WEIG-ff ( g) % WEIGHf(g) 

INCINERATICJ.l ASH(DRY) 74.5 1415.5 74.5 1415.5 74.5 1415.5 
INCINERATIOO ASH(M-1) 84.8 1612 84.8 1612 84.8 1612 
LIME 6.0 114 6.0 114 6.0 114 
SOO Il.Jv1 CAABffil\TE 0.5 9.5 0.5 9.5 0.5 9.5 
CEMENT 3.0 57 3.0 57 3.0 57 

~~·~~ 0.0 0 0.0 0 0.0 0 
5.7 107.5 5.7 107.5 5.7 107.5 

TOTAL M:lIS1URE (CAJ...C) 16 16 16 
TOTAL M:lISlURE (tl£AS) 18.5 19.18 
TOTAL MIX WEICHr 1900 1900 1900 
MIX pH 12.68 
DATE FflBRICATED 10/4/85 10/4/85 10/4/85 

PROCTOR (}l.AAACTERISTICS 

WET ~JEIGIT 1590 1590 1580 
w'ET DENSITY G/CC 1.69 1.69 1.68 

LB/OJ FT 105.07 105.07 104.41 
DRY WEIGHT 13~ 1400 1350 
DRY DENSITY 1.48 1.48 1.43 

OJRE TEWERATIJRE 49 49 71 
OJRE TitlE (h) 24 72 24 

CCM'RESSIVE STR~ (psi) 290 247 219 

MTE TESTED 10/10/85 10/11/85 10/10/85 
AIR OJRE TitlE (d) 5 4 5 

PROCTCR IDOOIFICATIOO 

HN4 HN5 
% \.EIGIT(g) % \t.fIGIT(g) 

74.5 1415.5 74.5 1415.5 
84.8 1612 84.8 1612 
6.0 114 6.0 114 
0.5 9.5 0.5 9.5 
3.0 57 3.0 57 
0.0 0 0.0 0 
5.7 107.5 5.7 107.5 
16 16 

18.44 
1900 1900 

12.61 
10/4/85 10/4/85 

1570 1585 
1.67 1.68 

103.74 104.74 
1360 1437 
1.44 1.52 

71 AIR 
72 168 

267 330 

10/11/85 10/14/85 
4 3 

HN6 
% \t.fICHr( g) 

74.5 1415.5 
84.8 1612 
6.0 114 
0.5 9.5 
3.0 57 
0.0 0 
5.7 107.5 
16 

1900 
12.63 

10/4/85 

1565 
1.66 

103.41 
1420 
1.51 

AIR 
336 

257 

10/22/85 
4 

HN7 
% WEIGIT(g) 

74.5 1415.5 
84.8 . 1612 
6.0 114 
0.5 9.5 
3.0 57 
0.0 0 
5.7 107.5 

16 
18.94 

1900 

10/4/85 

1560 
1.65 

103.00 
1393 
1.48 

AIR 
504 

. 314 

10/28/85 
3 

co 
I 
0) 



CC1'1POS ITILN 

HOl HO'Z H03 
MIX FaMlATIOO % WEIGfT(g) % WEIGfT(g) % WEIGfT(g) 

INCINEAATIOO ASH(DRY) 75.9 1442.1 75.9 1442.1 75.9 1442.1 
INCINEAATICX'J ASH(PJll.J) 90.5 1718.6 90.5 1718.6 90.5 1718.6 
Lit'E 6.0 114 6.0 114 6.0 114 
SOOILM CAABrnAlE 0.5 9.5 0.5 9.5 0.5 9.5 
CEJ.ENT 3.0 57 3.0 57 3.0 57 

~~·~~ 0.0 0 0.0 0 0.0 0 
.0 0.9 .0 0.9 .o 0.9 

TOT.Al t1HSTIJRE (C.ALC) 14.6 14.6 14.6 
TOT.Al t1HSTIJRE (M:AS) 17.8 17.15 
lDT.Al MIX WEIGfT 1900 191) 1900 
MIX pH 12.77 
Ql\lE FMRICAlED 10/9/85 10/9/85 10/9/85 

PROCTOR (HO.RJ'(TERI STI CS 

~JET WEIGfT 1530 1524 1531 
WET DENSITY G/CC 1.62 1.62 1.62 

LB/QJ FT 101.10 100.70 101.17 
DRY WEIGHT 13~ 1358 1393 
DRY DENSITY 1.48 1.44 1.48 

QJRE TEWEAATIJRE 49 49 71 
QJRE Tit·£ (h) 24 72 24 

CCJ.rnESSIVE STR8'1J1H (psi) 195 229 171 

Ql\lE TESTED 10/14/85 10/17/85 10/14/85 
AIR OJRE TltlE (d) 4 5 4 

PROCTOO IDENTIFICATICX'J 

H04 H05 
% WEIGfT{g) % WEIGfT(g) 

75.9 1442.1 75.9 1442.1 
90.5 1718.6 90.5 1718.6 
6.0 114 6.0 114 
0.5 9.5 0.5 9.5 
3.0 57 3.0 57 
0.0 0 0.0 0 
.o 0.9 .0 0.9 

14.6 14.6 
15.77 

1900 1900 
12.75 

10/9/85 .10/9/85 

I 

1526 I 1499 
1.62 1.59 

100.84 99.05 
1345 1345 
1.43 1.43 

71 AIR 
72 168 

195 231 

10/17/85 10/22/85 
5 6 

HC6 
% WEIGfT(g) 

75.9 1442.1 
90.5 1718.6 
6.0 114 
0.5 9.5 
3.0 57 
0.0 0 
.0 0.9 

14.6 

1900 
12.76 

10/9/85 

1538 
1.63 

101.63 
1395 
1.48 

AIR 
336 

235 

10/28/85 
5 

% 

75.9 
90.5 
6.0 
0.5 
3.0 
0.0 
.0 

14.6 
14.43 

1{)7 
WEIGfT(g) 

1442.1 
1718.6 

114 
9.5 
57 
0 

0.9 

1900 

10/9/85 

15(1-i 
1.60 

99.45 
1375 
1.46 

AIR 
soi 

209 

11/4/85 
5 

co 
I 

-....J 



CCJvfDS ITI ON 

HDl HD2 HD3 
MIX FORMJLATION % WEIG-IT(g) % WEIGfT(g) % WEIGfT(g) 

INCINERATICJ'l ASH(DRY) 69.5 1320.5 69.5 1320.5 69.5 1320.5 
HCINERATION ASH(RAl~) 84.9 1614 84.9 1614 84.9 1614 
LIME 9 171 9 171 9 171 
SOOIL"1 CJlJID'U\TE 0.5 9.5 0.5 9.5 0.5 9.5 
CEMENT 3 57 3 57 3 57 
WATER AOOED 5.1 97 5.1 97 5.1 97 
TOTPl tlOISlURE (CJ'ilC) 20.0 20.0 20.0 
TOT Pl tlO I SlURE (MEAS) 24.7 20.0 
TOTAL MIX WEIGfT 1948.5 1948.5 1948.5 
MIX pH 12.8 12.7 
DATE F/lBRICATED 8/16/85 8/16/85 8/16/85 

PROCTCR CHARACTERISTICS 

~JET vJE I GfT lffiO lfi85 1670 
WET DENSITY G/CC 1.8 1.8 1.8 

LB/QJ FT 109.7 111.3 110.4 
DRY WEIGfT 1460 1505 1460 
DRY DENSITY 1.5 1.6 1.6 

QJRE ID'PERATIJRE 49 49 71 
CURE Tlt'E (h) 24 72 24 

CXWRESSIVE SlRENGlH (psi) 195 127.3 115.4 

DATE TESTED 8/20/85 8/20/85 8/20/85 
AIR CURE Tlt'E (d) 3 1 3 

PROCTCR IDENTIFICATION 

HD4 HD5 
% \..£IGfT(g) % WEIG-fT(g) 

69.5 1320.5 69.5 1320.5 
84.9 1614 84.9 1614 

9 171 9 171 
0.5 9.5 0.5 9.5 

3 57 3 57 
5.1 97 5.1 97 

20.0 20.0 
25.1 

1948.5 1948.5 
12.8 

8/16/85 8/16/85 

lf)OO 1675 
1.8 1.8 

111.0 110.7 
1460 1460 
1.6 1.5 

71 AIR 
72 lffi 

67.6 254.6 

8/20/85 8/'28/85 
1 5 

H)6 

% \..£1GfT(g) 

69.5 1320.5 
84.9 1614 

9 171 
0.5 9.5 

3 57 
5.1 97 

20.0 

1948.5 

8/16/85 

1680 
1.8 

111.0 
1475 
1.6 

AIR 
336 

224.6 

9/3/85 
4 

% 

69.5' 
84.9 

9 
0.5 

3 
5.1 

20.0 
23.7 

HD7 
WEIGfT(g) 

1320.5 
1614 
171 
9.5 
57 
97 

1948.5 
12.8 

8/16/85 

1670 
1.8 

110.4 
1500 
1.6 

AIR 
5C'A 

207 

9/9/ffi 
3 

OJ 
I 

00 



ca:ros rr1 rn 

HEl HE2 HE3 
MIX FCR1.JLATIOO % WEIG-IT(g) % WEIG-IT(g) % WEIG-IT(g) 

INCINERATIO'l ASH(DRY) 65.5 1244.5 65.5 1244.5 65.5 1244.5 
INCINERATIO'l ASH(RAW) 79.5 1511 79.5 1511.0 79.5 1511.0 
LIME 9 171 9.0 171.0 9.0 171.0 
SOOI l"1 L.Afro'lATE 0.5 9.5 0.5 9.5 0.5 9.5 
C8'1ENT 3 57 3.0 57.0 3.0 57.0 
WATER AIDED 8.0 151.5 8.0 151.5 8.0 151.5 
IDT.Al MOISTIJRE (C.AJ...C) 22 22.0 22.0 
TOT.Al MOISTIJRE (t-EAS) 26.3 28.5 
IDT.Al MIX WEIG-IT 1900.0 1900.0 1900.0 
MIX pH 13.1 13 
DATE FJIBRICATED 8/19/85 8/19/85 8/19/85 

PROCH)~ Cf-VlAACTERISTICS 

~JET WfIGIT 1670 1665 1670 
WET DENSITY G/CC 1.8 1.8 1.8 

LB/QJ FT 110.4 110.0 110.4 
DRY l•JEIG-IT 1470 1370 1400 
DRY DENSITY 1.6 1.5 1.5 

QJRE TEWEAATIJRE 49 49 71 
QJRE TIME (h) 24 72 24 

CXJ'1PRESSIVE SlREr'llTH (psi) 79.6 97.5 119.4 

DATE TESTED 8/22/85 8/'28/85 8/22/85 
AIR CURE TIME (d) 2 6 2 

PROCTOO IE£NTIFICATIO'l 

HE4 HES 
% \-EIG-IT(g) % \..£IG-IT(g) 

65.5 1244.5 65.5 1244.5 
79.5 1511.0 79.5 1511.0 
9.0 171.0 9.0 171.0 
0.5 9.5 0.5 9.5 
3.0 57.0 3.0 57.0 
8.0 151.5 8.0 151.5 

22.0 22.0 
28.0 

1900.0 1900.0 
13.0 

8/19/85 8/19/85 

1650 1650 
1.8 1.8 

109.0 109.0 
1340 1450 
1.4 1.5 

71 AIR 
72 168 

103.5 123.3 

8/'lB/85 9/3/85 
6 8 

HE6 
% \..£IG-IT(g) 

65.5 1244.5 
79.5 1511.0 
9.0 171.0 
0.5 9.5 
3.0 57.0 
8.0 151.5 

22.0 

1900.0 

8/19/85 

1645 
1.7 

100.7 
1395 
1.5 

AIR 
336 

159 

9/6/85 
4 

% 

65.5· 
79.5 
9.0 
0.5 
3.0 
8.0 

22.0 
26.5 

HE7 
~JEIG-IT(g) 

1244.5 
1511.0 
171.0 

9.5 
57.0 

151.5 

1900.0 
13.0 

8/19/85 

1640 
1.7 

100.4 
1400 
1.48 

AIR 
504 

147 

9/13/85 
4 

OJ 
I 

<.D 



...------------------------------------- - - -

CCM'OSITIOO PROCTffi IDOOIFICATI~ 

HHl HH2 HH3 HH4 ~5 HH6 
MIX FffiM.lATIOO % ~EIGfT(g) % WEIGfT(g) % HEIGfT(g) % WEIGfT(g) % WEIGfT(g) % WEIG-IT(g) 

INCINERATICll ASH(DRY) 65.5 1244.5 65.5 1244.5 65.5 1244.5 65.5 1244.5 65.5 1244.5 65.5 1244.5 
ItK:INEMTICll ASH(RAW) 79.8 1518 79.9 1518 79.9 1518 79.9 1518 79.9 1518 79.9 1518 
Llt'E 9 171 9 171 9 171 9 171 9 171 9 171 
SOOILM CARBrnATE 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 
CEmIT 3 57 3 57 3 57 3 57 3 57 3 57 
easof~o 0 0 0 0 0 0 0 0 0 0 0 0 
\.JATE ED 7.6 144.5 7.6 144.5 7.6 144.5 7.6 144.5 7.6 144.5 7.6 144.5 
TOT.Al tl()ISTIJRE (C.AlC) 22 22 22 22 22 22 
TOT.Al tl()ISTIJRE (t£AS) 22.6 24.71 25.~ 
TOT.Al MIX WEIGfT 1~ 1~ 1~ 1~ 1~ 1~ 
MIX pH 13.05 13.01 13.04 
DATE FJIBRICATED 9/25/85 9/25/85 9/25/85 9/25/85 9/25/85 9/25/85 

PROCTOR GlAAACTERISTICS 

~JET WE I GIT 1658 1663 1679 1669 1667 1660 
WET DENSITY G/CC 1.76 1.76 1.78 1.77 1. 77 1.76 

LB/CU FT 109.56 109.89 110.95 110.29 110.15 109.69 
DRY WEIGfT 1400 1420 1405 1380 1431 1420 
DRY DENSITY 1.48 1.51 1.49 1.46 1.51 1.51 

aJRE TEWERAlURE 49 49 71 71 AIR AIR 
aJRE TIME ( h) 24 72 24 72 168 336 

CXM'RESSIVE STRmJlli (psi) 143 115 119 76 211 243 

DATE TESTED 9/30/85 10/3/85 9/30/85 10/3/85 10/8/85 10/14/85 
AIR aJRE TffE (d) 4 5 4 5 6 5 

% 

65.5 
79.9 

9 
0.5 

3 
0 

7.6 
22 

26.5 

Hl-U 
WEIGfT(g) 

1244.5 
1518 
171 
9.5 
57 
0 

144.5 

lnl 

9/25/85 

1658 
1.76 

109.56 
1392 
1.48 

AIR 
504 

247 

10/18/85 
3 

OJ 
I 
I-' 
0 



CCMffiSITIOO PROCTOR IDENrIFirATIOO 

HJl HJ2 HJ3 HJ4 HJ5 HJ6 HJ7 
MIX F<mlATIOO % WEIGIT(g) % ~JEIG-ff(g) % WEIG-ff(g) % WEIG-ff(g) % WEIEffi(g) % WEIG-ff(g) % WEIEffi(g) 

INCINERATIOO ASH(DRY) 69.5 1320.5 69.5 1320.5 69.5 1320.5 69.5 1320.5 69.5 1320.5 69.5 1320.5 69.5 1320.5 
INCINERATION ASH(RAW) 84.8 1611 84.8 1611 84.8 1611 84.8 1611 84.8 1611 84.8 1611 84.8 1611 
LIME 9.0 171 9.0 171 9.0 171 9.0 171 9.0 171 9.0 171 9.0 171 
SOO ILM CAABffil\TE 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 
CEMENT 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 

easoW~o 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
WATE ED 2.7 51.5 2.7 51.5 2.7 51.5 2.7 51.5 2.7 51.5 2.7 51.5 2.7 51.5 
TOT.Al MJISTIJRE (CALC) 18 18 18 18 18 18 18 
TOT.Al MJIS1URE (t<EAS) 
TOTAL MIX ~JEIGJ-IT 1900 1900 1900 1900 1900 1900 1900 
MIX pH 12.8 12.7 12.7 
DATE FABRICATED 9/28/85 9/28/85 9/'28/85 9/'28/85 9/28/85 9/'28/85 9/28/85 

PROCH)~ CHARACTERISTICS 

WET ~JEIG-ff 1649 1652 1642 1633 1641 1637 1622 
WET DENSITY G/CC 1.75 1.75 1.74 1.73 1.74 1.74 1.72 

LB/CU FT 100.96 109.16 100.50 107.91 100.44 108.17 107.18 
DRY WEIGHT 1430 1470 1390 1395 1407 1420 1385 
DRY DENSITY 1.52 1.56 1.47 1.48 1.49 1.51 1.47 

OJRE TEWERA1URE 49 49 71 71 AIR AIR AIR 
CURE TI~£ (h) 24 72 24 72 168 336 504 

CCWRESSIVE STREf'KllH (psi) 211 177 171 167 318 2~ 314 

DATE TESTED 10/3/85 10/4/85 10/3/85 10/4/85 10/10/85 10/17/85 10/24/85 
AIR CURE TitvE (d) 4 3 4 3 5 5 5 



CCMroS ITI CJJ PROCTCR IDEITTIFICATI(}J 

HKl HK2 HK3 HK4 
MIX FO!M,LATICJJ % WEIGfT(g) % WEIGfT(g) % \.EIGfT(g) % WEIGfT(g) 

INCINERATICJJ ASH(DRY) 71.5 1358.5 71.5 1358.5 71.5 1358.5 71.5 1358.5 
INCINERATI(Jl ASH(RAW) 87.2 1657 87.2 1657 87.2 1657 87.2 1657 
LifvE 9.0 171 9.0 171 9.0 171 9.0 171 
SOOILM CAABCNA.TE 0.5 9.5 0.5 9.5 0.5 9.5 0.5 9.5 
CEMENT 3.0 57 3.0 57 3.0 57 3.0 57 

r.asof~o a.a 0 a.a 0 0.0 0 a.a 0 
WATE ED 0.3 5.5 0.3 5.5 0.3 5.5 0.3 5.5 
TOTAL t1HSTIJRE (CALC) 16 16 16 16 
TOTAL t1HSTIJRE (MEAS) 18.6 20.0 
TOTAL MIX \.JEIGfT 1~ 1~ 1~ 1~ 

MIX pH 12.9 12.8 
DATE FPBRICATED 9/30/85 9/30/85 9/30/85 9/30/85 

PROCTOR a-rARACTERISTICS 

WET WEIGfT 1601 1591 1595 1592 
WET DENSITY G/CC 1.70 1.69 1.69 1.69 

LB/QJ FT 105.79 105.13 105.40 105.20 
DRY WEIGHT 1450 BS2 1410 1365 
DRY DENSITY 1.54 1.47 1.50 1.45 

QJRE TEWERATIJRE 49 49 71 71 
CURE TIME (h) 24 72 24 72 

ClM'RESS IVE STREt-6TH (psi ) 171 187 177 201 

DATE TESTED 10/4/85 10/8/85 10/4/85 10/8/85 
AIR QJRE TIM: ( d) 3 5 3 5 

HK5 
% WEIGfT(g) % 

71.5 1358.5 71.5 
87.2 1657 87.2 
9.0 171 9.0 
0.5 9.5 0.5 
3.0 57 3.0 
0.0 0 a.a 
0.3 5.5 0.3 

16 16 
19.8 

1~ 

9/30/85 

1596 
1.69 

105.46 
1415 
1.50 

AIR 
168 

231 

10/11/85 
4 

HK6 
WEIGfT(g) % 

1358.5 71.5 
1657 87.2· 

171 9.0 
9.5 0.5 
57 3.0 
0 0.0 

5.5 0.3 
16 

22.2 
1~ 
12.8 

9/30/85 

1595 
1.69 

105.40 
1427 
1.51 

AIR 
336 

285 

10/18/85 
4 

HK7 
WEIGfT(g) 

1358.5 
1657 
171 
9.5 
57 
0 

5.5 

1~ 

9/30/85 

1579 
1.67 

104.34 
1410 
1.50 

AIR 
504 

271 

10/24/85 
3 

OJ 
I 

....... 
N 



CCJ.1POSITION 

Hll HI2 
MIX FOIMJLATICJJ % WEH1IT(g) % WEIG-IT(g) % 

INCINERATICJll ASH(DRY) 67.5 1282.5 67.5 1282.5 67.5 
INCINERATICJ-1 ASH(RAW) 82.3 1565 82.4 1565 82.4 
LIME 9 171 9 171 9 
SCDILM ~TE 0.5 9.5 0.5 9.5 0.5 
CEMENT 3 57 3 57 3 

~~-~~ 0 0 0 0 0 
5.1 97.5 5.1 97.5 5.1 

TOTJll ~()JSTIJRE (CALC) 20 20 20 
TOTAL t-OI STlRE (MEAS} 26.0 23.6 
TOTAL MIX WEIGIT 1900 1900 
MIX pH 13.0 
l:Y\TE F/lBRir.ATED 9/25/85 9/25/85 

PROCTCR CHARACTERISTICS 

~.'ET WE I G-lT 1648 1656 
hU DENSITY G/CC 1.75 1.76 

LB/OJ FT 108.90 109.43 
DRY WEIGHT 1417 1410 
DRY DENSITY 1.50 1.50 

OJRE TEWERATIJRE 49 49 
CURE TIM: (h) 24 72 

CXWRESSIVE STRENGTH (psi} 171 149 

DATE TESTED 9/30/85 10/3/85 
AIR OJRE TIM: (d} 4 5 

Pl«TOR IDENTIFir.ATICJJ 

HI3 HI4 HI5 
~UGIT(g) % \.EIGIT(g) % WEIGIT(g) 

1282.5 67.5 1282.5 67.5 1282.5 
1565 82.4 1565 82.4 1565 

171 9 171 9 171 
9.5 0.5 9.5 0.5 9.5 

57 3 57 3 57 
0 0 0 0 0 

97.5 5.1 97.5 5.1 97.5 
20 20 

24.5 
1900 1900 1900 

13.0 
9/25/85 9/25/85 9/25/85 

1651 1654 1634 
1.75 1.75 1.73 

109.10 109.30 107.97 
1399 1395 1421 
1.48 1.48 1.51 

71 71 AIR 
24 72 168 

123 119 318 

9/30/85 10/3/85 10/8/85 
4 5 6 

HI6 
% WEIGIT(g) 

67.5 1282.5 
82.4 1565 

9 171 
0.5 9.5 

3 57 
0 0 

5.1 97.5 
20 

1900 
13.0 

9/25/85 

1633 
1.73 

107.91 
1411 
1.50 

AIR 
336 

267 

10/14/85 
5 

% 

67.5 
82.4 

9 
0.5 

3 
0 

5.1 
20 

22.7 

HI7 
WEIGIT(g) 

1282.5 
1565 
171 
9.5 
57 
0 

97.5 

1900 

9/25/85 

1618 
1.72 

1()).92 
1373 
1.46 

AIR 
504 

273 

10/18/85 
3 

o:i 
I 

....... 
w 



C(M()SITIOO PROCHR IDENTIFICATIOO 

HPl HP2 HP3 HP4 HP5 HP6 HP7 
MIX FCWLJU\TIOO % WEIGHT{g) % WEIGIT(g) % WEIGIT(g) % \.EIGHT(g) % WEIGIT(g) % \.EHJIT(g) % WEIGHT(g) 

lf'.[INERATI~ ASH(DRY) 75.0 1425 75.0 1425 75.0 1425 75.0 1425 75.0 1425 75.0 1425 75.0 1425 
INCINERATIOO ASH(RAW) ~.3 1715 ~.3 1715 ~.3 1715 ~.3 1715 ~.3 1715 ~.3 1715 ~.3 . 1715 
LU-£ 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 
SOD Il.M CARBCJllATE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
CEJIENT 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 

CaSOf~O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
WATE ED 0.7 14 0.7 14 0.7 14 0.7 14 0.7 14 0.7 14 0.7 14 
TOTAL MJISTIJRE (CJILC) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 
TOTAL MJISTURE (Mt.AS) 16.4 19.18 16.64 16.52 
TOTAL MIX WEIGHT 1900 1900 1900 1900 1900 1900 1900 
MIX pH 12.57 12.59 12.58 
DATE FABRICATED 10/12/85 10/12/85 10/12/85 10/12/85 10/12/85 10/12/85 10/12/85 

PROCTOR CH'\RACTERISTICS 

\fl WEIGfT 1621 1604 1620 1612 1623 1607 1592 
WET DENSITY G/CC 1.72 1.70 1.72 1.71 1.72 1.70 1.69 

LB/CU FT 107.11 105.99 107.05 106.52 107.25 1C6.19 105.20 
DRY WEIGHT 1385 1370 1385 1386 1365 1378 1372 
DRY DENSITY 1.47 1.45 1.47 1.47 1.45 1.46 1.46 

CURE IB~PERATURE 49 49 71 71 AIR AIR AIR 
CURE TIME {h) 24 72 24 72 168 336 504 

CXli'RESSIVE STRENGTH {psi) 223 199 175 199 187 231 . 183 

DATE TESTED 10/17/85 10/18/85 10/17/85 10/18/85 10/24/85 11/1/85 11/8/85 
AIR a.RE TIME (d) 4 3 4 3 5 4 6 



ca-rosITICJ.J 

~1 ~2 ~3 
MIX Frnru.ATIOO % WEIGfT(g) % WEIGIT(g) % ~JEIGfT(g) 

INCINERATICJ.J ASH(DRY) 73.0 1387 73.0 1387 73.0 1387 
INCINERATIOO ASH(Rl\liJ) 87.8 1669 87.8 1669 87.8 1669 
Llf'IE 6.0 114 6.0 114 6.0 114 
SOOILM c:AmrnATE 0.0 0.0 0.0 
CEMENT 3.0 57 3.0 57 3.0 57 

CaSOf~O 0.0 0.0 0.0 
WATE ED 3.2 60 3.2 60 3.2 60 
TOT.Al ~msruRE (CALC) 18.0 18.0 18.0 
TOTJll MOisnJRE (fvEAS) 21.0 22.55 
IDT.Al MIX WEHffi 19Xl 19Xl 19Xl 
MIX pH 12.37 
DATE FJlBRICATED 10/13/85 10/13/85 10/13/85 

PROCTffi CHL\RACTERISTICS 

WIT WEIG-IT 1644 1651 1634 
W£T DENSITY G/CC 1.74 1.75 1.73 

LB/OJ FT 100.63 109.10 107.97 
DRY WEHN 1377 1367 1365 
DRY DENSITY 1.46 1.45 1.45 

aJRE TEWERATURE 49 49 71 
UJRE TitlE (h) 24 72 24 

Cflv1PRESSIVE STR[t{llH (psi) 294 263 219 

DATE TESTED 10/18/85 10/22/85 10/18/85 
AIR aJRE TitlE (d) 3 6 3 

PROCTffi IOCNTIFICATIOO 

~ 1{1-5 
% WEIGfT(g) % WEIGfT(g) 

73.0 1387 73.0 1387 
87.8 1669 87.8 1669 
6.0 114 6.0 114 
0.0 0.0 
3.0 57 3.0 57 
0.0 0.0 
3.2 60 3.2 60 

18.0 18.0 
21.15 

19Xl 19Xl 
12.41 

10/13/85 10/13/85 

1653 Hi61 
1.75 1.76 

109.23 109.76 
1351 1410 
1.43 1.50 

71 AIR 
72 168 

239 306 

10/22/85 10/24/85 
6 4 

1-Q) 
% WEIGfT(g) 

73.0 1387 
87.8 1669 
6.0 114 
0.0 
3.0 57 
0.0 
3.2 60 

18.0 

19Xl 
12.4 

10/13/85 

1667 
1.77 

110.15 
1413 
1.50 

AIR 
336 

286 

11/1/85 
4 

% 

73.0 
87.8. 
6.0 
0.0 
3.0 
0.0 
3.2 

18.0 
22.24 

~7 
WEIGfT(g) 

1387 
1669 
114 

57 

60 

19Xl 

10/13/85 

1646 
1.75 

100.77 
1449 
1.54 

AIR 
504 

251 

11/7/ffi 
4 

co 
I 

........ 
01 



CCJvlFDSITHJ-1 PROCTCR IOCNTIFir.ATIOO 

HRl HR2 HR3 HR4 HR5 HR6 HR7 
MIX FOIMJLATICJll % WEJG-IT(g) % ~JEIG-IT(g) % WEIG-ff(g) % WEIG-IT(g) % \<flrffi( g) % \<[l(}fT(g) % ~JE IG-ff( g) 

INCINERATICJll ASH(DRY) 73.4 1394 73.4 1394 73.4 1394 73.4 1394 73.4 1394 73.4 1394 73.4· 1394 
INCINERATIOO ASH(RJlW) 85.5 1624 85.5 1624 85.5 1624 85.5 1624 85.5 1624 85.5 1624 85.5 1624 
LIME 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 
SOOILM CAABCNl\TI: 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CEMENT 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 

CaSOf~O 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
WATE ED 5.5 105 5.5 105 5.5 105 5.5 105 5.5 105 5.5 105 5.5 105 
TOT.AL M:lISlllRE (CA.LC) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
TOT.AL M:lISlllRE (MEAS) 22.3 21.64 19.64 24.21 
mT.AL MIX ~JEIG-IT 1900 l~ 1900 1900 1900 1900 1900 
MIX pH 12.58 12.58 12.58 
DATI: FJIBRir.ATED 10/14/85 10/14/85 10/14/85 10/14/85 10/14/85 10/14/85 10/14/85 

PROCTOO CHARACTI:RISTICS 

WET WEI G1T 1675 1671 1692 1678 1693 1699 1697 
WET DENSITY G/CC 1.78 1.77 1. 79 1.78 1.80 1.80 1.80 

LB/CU FT 110.68 110.42 111.81 110.88 111.87 112.27 112.14 
OOY ~!EIGHT 1426 1374 1420 1367 1433 1410 1461 
DRY DENSITY 1.51 1.46 1.51 1.45 1.52 1.49 1.55 

QJRE TEWERATIJRE 49 49 71 71 AIR AIR AIR 
CURE TIME (h) 24 72 24 72 168 336 504 

CXWRESSIVE STR8£TH (psi) 263 237 163 183 286 314 286 

DATI: TESTED 10/18/85 10/22/85 10/18/85 10/22/85 10/24/85 11/4/85 11/8/ffi 
AIR .CURE TIME (d) 3 5 3 5 3 7 4 



CCWOSITIOO 

HSI HS2 HS3 
MIX FCR1.JLATIOO % WfIQ-fT(g) % WfHID(g) % WfIGIT(g) 

INCINERATICN ASH(DRY) 69.0 1311 69.0 1311 69.0 1311 
INCINERATIQ'll ASH(RAW) 83.l 1578 83.1 1578 83.1 1578 
LIME 6.0 114 6.0 114 6.0 114 
sm I lJ.1 Cfl.RB(Nll,TE 0.0 0 0.0 0 0.0 0 
CfJIENT 3.0 57 3.0 57 3.0 57 

~~·~~ 0.0 0 0.0 0 0.0 0 
7.9 151 7.9 151 7.9 151 

IDTftl MJIS1URE (GALC) 22.0 22.0 22.0 
TOTftl MJIS1URE (t'EAS) 25.3 26.29 
IDTJll MIX Wf IGIT 1900 1900 1900 
MIX pH 12.6 
DATE FABRICATED 10/14/85 10/14/85 10/14/85 

ffiOCTOR CHARACTERISTICS 

WfT ~JEIGfT 1693 1655 1680 
WfT DENSITY G/CC 1.80 1.76 1.78 

LB/CU FT 111.87 109.36 111.01 
DRY HEIGIT 1411 1337 1387 
DRY DENSITY 1.50 1.42 1.47 

CURE TEWERATIJRE 49 49 71 
CURE Tit-£ (h) 24 72 24 

awRESSIVE STREfllllH (psi) 163 157 92 

DATE TESTED 10/18/85 10/22/85 10/18/85 
AIR CURE Tlt-£ (d) 3 5 3 

PROCH~ HHITIFICATIOO 

HS4 HS5 
% WEIGfT(g) % WfIGfT(g) 

69.0 1311 69.0 1311 
83.1 1578 83.1 1578 
6.0 114 6.0 114 
0.0 0 0.0 0 
3.0 57 3.0 57 
0.0 0 0.0 0 
7.9 151 7.9 151 

22.0 22.0 
24.11 

1900 1900 
12.58 

10/14/85 10/14/85 

1600 1675 
1.78 1.78 

111.01 110.68 
1342 1395 
1.42 1.48 

71 AIR 
72 168 

97 179 

10/22/85 10/24/85 
5 3 

HS6 
% WEIGIT(g) 

69.0 1311 
83.1 1578 
6.0 114 
0.0 0 
3.0 57 
0.0 0 
7.9 151 

22.0 

1900 
12.56 

10/14/85 

1685 
1. 79 

111.34 
1385 
1.47 

AIR 
336 

191 

11/1/85 
4 

% 

69.0 
83.1 
6.0 
0.0 
3.0 
0.0 
7.9 

22.0 
20.88 

HS7 
WEIGfT(g) 

1311 
1578 
114 

0 
57 
0 

151 

1900 

10/14/85 

1685 
1.79 

111.34 
1433 
1.52 

AIR 
5C'A 

231 

ll/8/B5 
4 

OJ 
I ...... 
"' 



CCM>QSITHJ.I PROCTCR IDENTIFICATHl'I 

HTl HT2 HT3 
MIX FCR<t!.ATICll % WEIGIT(g} % WEIGIT(g) % WEIGIT{g} 

INCINERATICJ.I ~(DRY) 65.0 1235 65.0 1235 65.0 1235 
ItCINERATILN ASH(RJl..W) 83.1 1578 83.1 1578 83.1 1578 
Lit-'£ 6.0 114 6.0 114 6.0 114 
SCDILM CAmCJ.IATE 0.0 0 0.0 0 0.0 0 
CEJvENT 3.0 57 3.0 57 3.0 57 

GJ~.~o 6.0 114 6.0 114 6.0 114 
WAT ED 1.9 37 1.9 37 1.9 37 
mTAL MJISlURE (CALC) 20 20 20 
TOTAL tt(JISTIJRE (MEAS) 22.7 21.62 
mTAL MIX WEIGIT 1900 1900 1900 
MIX~ 12.54 
DATE FPBRICATED 10/19/85 10/19/85 10/19/85 

PROCTCR rnt\RACTERISTICS 

WET ~IGIT 1656 1663 1597 
WET DENSITY G/CC 1.76 1.76 1.69 

LB/OJ FT 109.43 109.89 105.53 
DRY WEIGIT 1400 1443 1345 
DRY DENSITY 1.48 1.53 1.43 

UJRE TEWERAlURE 49 49 71 
UJRE TIME (h) 24 72 24 

CCJ.1PRESSIVE ~ {psi) 231 288 215 

DATE TESTED 10/24/85 10/28/85 10/24/85 
AIR ClRE Tlf.E ( d) 4 6 4 

HT4 HTS 
% WEIGfT(g) % WEIGfT{g} 

65.0 1235 65.0 1235 
83.1 1578 83.1 1578 
6.0 114 6.0 114 
0.0 0 0.0 0 
3.0 57 3.0 57 
6.0 114 6.0 114 
1.9 37 1.9 37 
20 20 

20.23 
1900 1900 

12.44 
10/19/85 . 10/19/85 

1654 1640 
1.75 1.74 

109.30 100.37 
1410 1385 
1.50 1.47 

71 AIR 
72 168 

241 199 

10/28/85 11/1/85 
6 5 

HT6 
% WEIGIT(g} 

65.0 1235 
83.1 1578 
6.0 114 
0.0 0 
3.0 57 
6.0 114 
1.9 37 
20 

1900 
12.37 

10/19/85 

1658 
1.76 

109.56 
1433 
1.52 

AIR 
336 

251 

11/7/ffi 
5 

% 

65.0 
83.1 
6.0 
0.0 
3.0 
6.0 
1.9 
20 

19.3 

HT7 
WEIGIT{g} 

1235 
1578 
114 

0 
57 

114 
37 

1~ 

10/19/85 

1670 
1.77 

110.35 
1460 
1.55 

AIR 
504 

'294 

11/14/85 
5 , 

cc 
I ...... 

o:> 



C(Ml()SITIOO PROCTOR IDENTIFICATIOO 

HUl HU2 HU3 HU4 HU5 l{J6 HU? 
MIX FOOMJU\TIOO % WEIGIT(g) % WEIGIT(g) % WEIGfT(g) % WEIGIT(g) % WEIGfT(g) % WEIGIT(g) % \.EIGfT(g) 

INCINERATI<lJ ASH(DRY) 63.0 1197 63.0 1197 63.0 1197 63.0 1197 63.0 1197 63.0 1197 63.0 1197 
INCINERATION ASH(RAW) 00.6 1532 00.6 1532 00.6 1532 00.6 1532 00.6 1532 00.6 1532 00.6 1532 
LIME 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 
SOOILM CARBCNATE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 
CEMOO 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 3.0 57 
c:asoft"~o 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 6.0 114 
WATE ED 4.4 83 4.4 83 4.4 83 4.4 83 4.4 83 4.4 83 4.4 83 
TOTPL MJISTURE (GALC) 22 22 22 22 22 22 22 
TOTAL MJISTURE (lvEAS) 22.1 21.57 21.36 18.75 
TOTAL MIX WEIGfT 1900 1900 1900 1900 1900 1900 1900 
MIX pH 12.4 12.43 12.44 
lll\TE FMRICATED 10/19/85 10/19/85 10/19/85 10/19/85 10/19/85 10/19/85 10/19/85 

PROCTffi rnARACTERISTICS 

WET WEIG-IT 1652.00 1669.00 1659 1664 1645 1656 1661 
WET DENSITY G/CC 1.75 1.77 1.76 1.76 1.74 1.76 1.76 

LB/CU FT 109.16 110.29 109.63 . 109.96 HE.70 109.43 109.76 
DRY ~JEICJfT 1370 1400 1365 1392 1365 1417 1432 
DRY DENSITY 1.45 1.49 1.45 1.48 1.45 1.50 1.52 

Cl.JRE TEWEPATURE 49 49 71 71 AIR AIR AIR 
Cl.JRE Tit-£ ( h ) 24 72 24 72 168 336 504 

CO"PRESSIVE STR8'GTH (psi) 183 199 179 207 199 203 239 

DATE TESTED 10/24/85 10/28/85 10/24/85 10/28/85 11/1/85 11/7 /85 ' 11/14/85 
AIR Cl.JRE Tit-£ (d) 4 6 4 6 5 5 5 



CCMDSITICJ.l 

HVl HV2 HV3 
MIX FOFMLATION % WEIC'JIT(g) % WEIC'JIT(g) % WEIGl-IT{g) 

INCINERATl(}l ASH(DRY) 61.0 1159 61.0 1159 61.0 1159 
It-.CINERATICJ.l ASH(Rfll~) 78.2 1486 78.2 1486 78.2 1486 
Ur-£ 6.0 114 6.0 114 6.0 114 
SOOILM CMBCJ.Ll\TE 0.0 0 0.0 0 0.0 0 
CElv'ENf 3.0 57 3.0 57 3.0 57 
G:i~f~o 6.0 114 6.0 114 6.0 114 
WATE ED 6.8 129 6.8 129 6.8 129 
IDT.nJ... t-OISlURE (CALC) 24 24 24 
TOT.nJ... t-OISllJRE (tvfAS) 24.7 23.51 
TOT.nJ... MIX WEIGIT 1900 1900 1900 
MIX pH 12.51 
DATE FMRICATED 10/19/85 10/19/85 10/19/85 

PROCTCR Oww:TERISTICS 

WET WEIGIT 1664 1640 1672 
WET DENSITY G/CC 1.76 1.74 1.77 

LB/CU FT 109.96 100.37 110.48 
DRY WEIGIT 1363 1367 1375 
DRY DENSITY 1.45 1.45 1.46 

CURE ID1PERA1URE 49 49 71 
CURE Tit-£ (h) 24 72 24 

CCM'RESSIVE STRENGll-1 (psi) 147 167 159 
DATE TESTED 10/24/85 10/28/85 10/24/85 
AIR CURE TIME (d) 4 6 4 

PROCTCR IDENfifICATIOO 

HV4 HV5 
% WEIC'JIT{g) % WEIGIT(g) 

61.0 1159 61.0 1159 
78.2 1486 78.2 1486 
6.0 114 6.0 114 
0.0 0 0.0 0 
3.0 57 3.0 57 
6.0 114 6.0 114 
6.8 129 6.8 129 

24 24 
27.59 

1900 1900 
12.49 

10/19/85 -10/19/85 

1671 1671 
1.77 1.77 

110.42 110.42 
1371 1374 
1.45 1.46 

71 AIR 
72 168 

199 155 
10/28/85 11/1/85 

6 5 

HV6 
% WEIGi-IT( g) 

61.0 1159 
78.2 1486 
6.0 114 
0.0 0 
3.0 57 
6.0 114 
6.8 129 

24 

1900 
12.48 

10/19/85 

1627 
1.73 

107.51 
1366 
1.45 

AIR 
336 

179 
11/7 /85 

5 

% 

61.0· 
78.2 
6.0 
0.0 
3.0 
6.0 
6.8 

24 
26.36 

HV7 
WEIGIT(g) 

1159 
1486 
114 

0 
57 

114 
129 

1900 

10/19/85 

1638 
1.74 

100.24 
1375 
1.46 

AIR 
504 

191 
11/14/85 

5 

°' I 
N 
0 



CCM"U) ITI Cl'I PROCTOR IDENTIFICATI~ 

I-Ml HW2 1-M3 
MIX FCR<ULATI<l' % WEICffi(g} % WEIGIT(g} % WEICffi(g} 

HK:INERATI<l' ASH(DRY) 68.0 1292 68.0 1292 68.0 1292 
INCINERATI~ ASH(RAW) 85.0 1615 85.0 1615 85.0 1615 
LltlE 6.0 114 6.0 114 6.0 114 
SOOil.M c.nrecMTE 0.0 0.0 0.0 
CEJIENf 3.0 57 3.0 57 3.0 57 

~~·~~ 6.0 114 6.0 114 6.0 114 
0.0 0 0.0 0 0.0 0 

TOT.Al t-OISME (rALC) 17 17 17 
TOTAL ~()ISTWE (t-EAS) 21.6 19.56 
TOTAL MIX WEICffi 1900 1900 1900 
MIX~ 12.46 
DATE FMRICATED 10/22/85 10/22/85 10/22/85 

PROCTOR rnn.RACTERISTICS 

~JET ~JEICffi 1636 1610 1651 
\fl DENSITY G/CC 1.74 1.71 1.75 

LB/CU FT 100.11 106.39 109.10 
DRY WEICffi 1437 1435 1430 
DRY DENSITY 1.52 1.52 1.52 

CIBE TEM'ERAlrnE 49 49 71 
CURE TitvE (h) 24 72 24 

CCWRESSIVE STRENGlH (psi ) 286 267 283 

DATE TESTED 10/28/85 10/28/85 10/28/85 
AIR CURE Tlt-£ ( d) 5 3 5 

1-fM ~5 
% WEICffi(g) % WEICffi(g} 

68.0 1292 68.0 1292 
85.0 1615 85.0 1615 
6.0 114 6.0 114 
0.0 o.o 
3.0 57 3.0 57 
6.0 114 6.0 114 
0.0 0 0.0 0 

17 17 
18.75 

1900 1900 
12.43 

10/22/85 10/22/85 

16fi0 1631 
1.76 1.73 

109.69 107.78 
1475 1431 
1.56 1.52 

71 AIR 
72 168 

235 211 

10/28/85 11/1/85 
3 3 

~H) 

% WEIG4T(g} 

68.0 1292 
85.0 1615 
6.0 114 
0.0 
3.0 57 
6.0 114 
0.0 0 

17 

1900 
12.4 

10/22/85 

1625 
1.72 

107.38 
1500 
1.59 

AIR 
336 

191 

11/8/85 
3 

% 

68.0 
85.0 
6.0 
0.0 
3.0 
6.0 
0.0 
17 

19.52 

1-W 
WEICffi(g} 

1292 
1615 
114 

57 
114 

0 

1900 

10/22/85 

1610 
1.71 

106.39 
1464 
1.55 

AIR 
504 

'223 

11/15/85 
3 1 

OJ 
I 

N 
........ 



{ 

CCJvroSITIOO 

HFl HF2 
MIX FOIMJLATION % WEIG-IT(g) % WEIG-rr(g) % 

INCINERATION ASH(DRY) 62.2 1244.5 62.2 1244.5 62.2 
INCINERATION ASH(RAW) 75.5 1511 75.6 1511.0 75.6 
LIME 8.6 171 8.6 171.0 8.6 
SOOil.J.1 ~TE 0.5 9.5 0.5 9.5 0.5 
CEMENT 2.9 57 2.9 57.0 2.9 
easof~o 5 100 5 100.0 5.0 
\.JATE ED 7.6 151.5 7.6 151.5 7.6 
TOTJll MOISlURE (CALC) 20.9 20.9 20.9 
TOTAL MOISlURE (MEAS) 23.7 26.7 
TOTAL MIX WEIG-IT 2000.0 2000.0 
MIX pH 12.8 
lll\TE FMRICATED 8/19/85 8/19/85 

PROCTffi CHARACTERISTICS 

WET \.f IG-IT 1685 1675 
WET DENSITY G/CC 1.79 1.8 

LB/OJ FT 111.3 110.7 
DRY hf:IGHT 1500 1430 
DRY DENSITY 1.6 1.5 

GJRE TFJIPERATIJRE 49 49 
CURE Tit-£ (h) 24 72 

CCJllPRESSIVE STRENGTH {psi) 109.4 155.2 

DATE TESTED 8/22/85 8/28/85 
AIR CURE TIME (d) 2 6 

PRCX:TOR Ir:ENTIFICATION 

HF3 HF4 HF5 
~JEIG-IT( g) % WEIG-IT(g) % i\EIG-IT{g) 

1244.5 62.2 1244.5 62.2 1244.5 
1511.0 75.6 1511.0 75.6 1511.0 
171.0 8.6 171.0 8.6 171.0 

9.5 0.5 9.5 0.5 9.5 
57.0 2.9 57.0 2.9 57.0 

100.0 5.0 100.0 5.0 100.0 
151.5 7.6 151.5 7.6 151.5 

20.9 20.9 
26.0 23.3 

2000.0 2000.0 2000.0 
12.8 12.8 12.8 

8/19/85 8/19/85 8/19/85 

1670 1660 1675 
1.8 1.8 1.8 

110.4 109.7 110.7 
1435 1475 1420 
1.5 1.6 1.5 

71 AIR 71 
24 336 72 

187 147 133.3 

8/22/85 9/6/85 8/28/85 
2 4 6 

% 

53.2 
64.6 
14.6 
0.8 
4.9 
8.6 
6.5 

17.9 

HF6 
WEIG-IT{g) 

1244.5 
1511.0 
342.0 
19.0 

114.0 
200.0 
151.5 

2337.5 

8/19/85 

1610 
1. 7 

106.4 
1380 
1.5 

71 
72 

83.6 

8/28/85 
6 

OJ 
I 

N 
N 



C(Ml()S ITI 00 ' 
PROCTOR IDENT"IFICATIOO(*) 

HXl HX2 HX3 
MIX FOIMJLATia-J % WEIG-IT{g) % WEIG-IT(g) % WEIG-IT(g) 

INCINERATIOO ASH(DRY) 65.0 1235 65.0 1235 65.0 1235 
INCINERATia-J ASH(R111'1) 78.6 1494 78.6 1494 78.6 1494 
Llt'E 0.0 0.0 0.0 
SOO ll1'1 CAABffil\TE a.a o.a o.a 
CEMENT 15.a 285 15.a 285 15.0 285 

~~·~~ a.o a.o a.a 
6.4 121 6.4 121 6.4 121 

mrN... f1HSTIJRE (C.AlC) 2a.a 20.0 20.a 
TOTN... f.UISTIJRE (MEA5) 23.3 23.71 
mTN... MIX WEIG-IT 1~ 1900 1900 
MIX~ 12.11 
DATE F.ABRICATED 11/3/85 11/3/85 11/3/85 

PROCTffi a-lARACTERISTICS 

WET WEIG-IT 1694 1674 1666 
WET DENSITY G/CT, 1.80 1.78 1.77 

LB/CU FT 111.94 110.62 110.09 
DRY WEIGHT 152a 1472 1473 
DRY DENSITY 1.61 1.56 1.56 

QJRE TfM>ERATIJRE 49 49 71 
QJRE TIME (h) 24 72 24 

CCWRESSIVE STR8{)1H (psi) 358 310 235 
DATE TESTED 11/8/85 11/12/85 11/8/85 
AIR QJRE TitvE (d) 4 6 4 

HX4 HX5 
% WEIG-IT(g) % WEIG-IT(g) 

65.0 1235 65.0 1235 
78.6 1494 78.6 1494 
0.0 0.0 
a.o a.a 

15.a 285 15.a 285 
0.0 a.a 
6.4 121 6.4 121 

2a.a 2a.a 
22.72 

1900 1900 
12.04 

11/3/85 ' 11/3/85 

1673 16~ 
1.77 1.79 

11a.55 111.67 
1432 1534 
1.52 1.63 

71 AIR 
72 168 

286 565 
11/12/85 11/14/85 

6 4 

HX6 
% WEIG-IT(g) 

65.0 1235 
78.6 1494 
o.a 
a.o 

15.0 285 
a.a 
6.4 121 

20.a 

1900 
12.06 

11/3/85 

1686 
1.79 

111.41 
1535 
1.63 

AIR 
336 

611 
11/21/85 

4 

% 

65.0 
78.6 
a.a 
a.a 

15.0 
0.0 
6.4 

20.a 
25.46 

HX7 
WEIG-IT(g) 

1235 
1494 

285 

121 

1900 

11/3/85 

1673 
1.77 

11a.55 
1546 
1.64 

AIR 
504 

529 
11/27/85 

3 

OJ 
I 

N 
w 



CCWOSITICJ'1 \ PROCH:R IDEf'ITIFI CATI 00 ( *) 

HYl HY2 HY3 
MIX FmuATIOO % \~EIGfT( g) % WEIGfT(g) % WEIGfT(g) % 

INCINEPATIOO ASH(DRY) 67.0 1273 67.0 1273 67.0 1273 67.0 
INCINEPATICJ'1 ASH(PJlW) 81.1 1540 81.1 1540 81. l 1540 81.1 
LltJE 0.0 0.0 0.0 0.0 
~ILM CAABOOATE 0.0 0.0 0.0 0.0 
cam 15.0 285 15.0 285 15.0 285 15.0 

~~·~~ 0.0 0.0 0.0 0.0 
3.9 75 3.9 75 3.9 75 3.9 

mT.nt. t>UISTURE (CAl...C) 18.0 18.0 18.0 18.0 
TOTftl t-OISllJRE (t'EAS) 22.0 21.68 
mT.nt. MIX WEIGHT 1900 1900 1900 
MIX i:*-J 12.03 
DATE F,l!BRICATED 11/3/85 11/3/85 11/3/85 

PROCTOO a-lAAACTERISTICS 

WET WEIG-IT 1692 1677 1694 
WET DENSITY G/CC 1.79 1.78 1.80 

LB/OJ FT 111.81 110.81 111.94 
DRY WEHN 1530 1502 1532 
DRY DENSITY 1.62 1.59 1.62 

OJRE TEWEPATIJRE 49 49 71 
OJRE TI~£ (h) 24 72 24 

C(}1PRESSIVE ~ (psi) 412 481 330 

DATE TESTED 11/8/85 11/12/85 11/8/85 
AIR CURE TitJE: ( d) 4 6 4 

HY4 HY5 
WEHID(g) % WEIGfT(g) % 

1273 67.0 1273 67.0 
1540 81.1 1540 81. l 

0.0 0.0 
0.0 0.0 

285 15.0 285 15.0 
0.0 0.0 

75 3.9 75 3.9 
18.0 18.0 

22.71 
1900 1900 

11.93 
11/3/85 11/3/85 

1677 1683 
1.78 1.78 

110.81 111.21 
1478 1556 
1.57 1.65 

71 AIR 
72 168 

362 569 

11/12/85 11/14/85 
6 4 

HY6 
WEIGfT(g) % 

1273 67.0 
1540 81.1 

0.0 
0.0 

285 15.0 
0.0 

75 3.9 
18.0 

21.94 
1900 

11.98 
11/3/85 

1666 
1.77 

110.09 
1528 
1.62 

AIR 
336 

565 

11/21/85 
4 

HY7 
WEIGfT(g) 

1273 
1540 

285 

75 

1900 

11/3/85 

1688 
1.79 

111.54 
1542 
1.64 

AIR 
504 

• ·517 

11/27/85 
31 

OJ 
I 

N 
.:::. 



CCJlroSITIGI PROCHR ID ENT I FI CATIO'l ( *) 

HZl HZ2 HZ3 
MIX F001UTI(t.l % WEI(}ff{g) % WEI(}ff{g) % WEIG-IT(g) 

INCINERATIO'l ASH(DRY) 83.8 1592 83.8 1592 83.8 1592 
INCINERATI(t.l ASH(RJlW) 85.0 1615 85.0 1615 85.0 1615 
LIME 0.0 0.0 0.0 
SCDILM CAABrnATE 0.0 0.0 0.0 
CEJ.1ENT 15.0 285 15.0 285 15.0 285 

easof~o 0.0 0.0 0.0 
WATE ED 1.5 29 1.5 29 1.5 29 
TOTAL t1HSTIJRE (CALC) 16.0 16.0 16.0 
TOTAL t-OISTIJRE (t'EAS) 19.6 17.24 
TOTAL MIX WEI(}ff 1900 1900 1900 
MIX pH 11.89 
DATE FABRICATED 11/3/85 11/3/85 11/3/85 

PROCHR CW\RPCTERISTICS 

WET W£I(}ff 1592 1615 1592 
WET DENSITY G/CC 1.69 1.71 1.69 

LB/OJ FT 105.20 106.72 105.20 
DRY WEIG-IT 1455 1471 1451 
DRY DENSITY 1.54 1.56 1.54 

OJRE TEWERATIJRE 49 49 71 
CURE Tit-£ (h) 24 72 24 

OM'RESSIVE STRf}lGTH {psi) 322 466 350 

DATE TESTED 11/8/85 11/12/85 11/8/85 
AIR CURE Tltv'E ( d) 4 6 4 

HZ4 HZ5 
% WEIG-IT(g) % WEI(}ff(g) 

83.8 1592 83.8 1592 
85.0 1615 85.0 1615 
0.0 0.0 
0.0 0.0 

15.0 285 15.0 285 
0.0 0.0 
1.5 29 1.5 29 

16.0 16.0 
17.38 

1900 1900 
11.99 

11/3/85 11/3/85 

1591 1592 
1.69 1.69 

105.13 105.20 
1427 1475 
1.51 1.56 

71 AIR 
72 168 

368 426 

11/12/85 11/14/85 
6 4 

HZ6 
% WEI(}ff{g) 

83.8 1592 
85.0 1615 
0.0 
0.0 

15.0 285 
0.0 
1.5 29 

16.0 

1900 
11.83 

11/3/85 

1588 
1.68 

104.93 
1470 
1.56 

AIR 
336 

438 

11/21/85 
4 

% 

83.8 
85.0 
0.0 
0.0 

15.0 
0.0 
1.5 

16.0 
22.18 

HZ7 
WEl(}ff{g) 

1592 
1615 

285 

29 

1900 

11/3/85 

1591 
1.69 

105.13 
1543 
1.64 

AIR 
504 

'410 

11/27/85 
3 , 

OJ 
I 

N 
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CCWOSITIO'l PROCTffi IDENTIFICATIO'l(*) 

HAAl HAA2 HAA3 
MIX FCRU.ATl(}l % WEIGHT(g) % WEIGff{g) % WEIGHT(g) 

It-CINERATIO'l ASH(DRY) 69.0 1311 69.0 1311 69.0 1311 
It-CINERATl(}l ASH(RJlf.J) 84.8 1612 84.8 1612 84.8 1612 
LIME 6.0 114 6.0 114 6.0 114 
SOOILM r.Affi<MTE 0.0 0.0 0.0 
coorr 6.0 114 6.0 114 6.0 114 

~~·~~ 3.0 57 3.0 57 3.0 57 
0.2 3 0.2 3 0.2 3 

TOTJIJ.. mISTIJRE (CJIJ..C) 16.0 16.0 16.0 
TOTJIJ.. t1HSTIJRE (tW) 15.7 15.77 
TOTJIJ.. MIX WEIGff 1900 1~ 1~ 
MIX pH 12.53 
DATE FMRICATED 11/18/85 11/18/85 11/18/85 

PROCTffi Cl-iARACTERISTICS 

WET WEIGIT 1577 1588 1584 
WET DENSITY G/CC 1.67 1.68 1.68 

LB/Cl.l FT 104.21 104.93 104.67 
DRY WEIGIT 
DRY DENSITY 0.00 0.00 0.00 

Cl.JRE TEMPERAlURE 49 49 71 
OJRE TIME {h) 24 72 24 

aJIPRESSIVE STREt-Grn {psi) 

MTE TESTED 
AIR Cl.JRE TltvE (d) 

HAA4 HAA5 
% WEIGIT(g) % WEIGff{g) 

69.0 1311 69.0 1311 
84.8 1612 84.8 1612 
6.0 114 6.0 114 
0.0 0.0 
6.0 114 6.0 114 
3.0 57 3.0 57 
0.2 3 0.2 3 

16.0 16.0 
18.81 

1900 1900 
12.55 

11/18/85 ' 11/18/85 

1581 1584 
1.68 1.68 

104.47 104.67 

0.00 0.00 

71 AIR 
72 168 

HAA6 
% WEIGIT(g) 

69.0 1311 
84.8 1612 
6.0 114 
0.0 
6.0 114 
3.0 57 
0.2 3 

16.0 

1900 
12.55 

11/18/85 

1577 
1.67 

104.21 

0.00 

AIR 
336 

% 

69.0 
84.8 
6.0 
0.0 
6.0 
3.0 
0.2 

16.0 
14.4 

HAA7 
WEIGIT{g) 

1311 
1612 

114 

114 
57 
3 

1900 

11/18/85 

1603 
1.70 

105.93 

0.00 

AIR 
504 

OJ 
I 

N 
en 



ca-ros ITICJJ PROCTOO IDENTIFICATION(*) 

HJlBl H/IJ32 l-W33 
MIX FcmJLATICJJ % WEIGfT(g) % WEIGfT(g) % WEIGfT(g) % 

INCINERATillJ ASH(DRY) 67.0 1273 67.0 1273 67.0 1273 67.a 
INCINERATICJJ ASH(RAW) 82.4 1566 82.4 1566 82.4 1566 82.4 
Lit-£ 6.0 114 6.a 114 6.0 114 6.0 
SCDILM CARBrnATE 0.0 0.0 0.0 a.a 
C8'fNT 6.0 114 6.a 114 6.0 114 6.0 
CaSOf~O 3.0 57 3.0 57 3.0 57 3.0 
WATE ED 2.6 49 2.6 49 2.6 49 2.6 
mTAL ~OISTIJRE (CAl...C) 18.0 18.0 18.0 18.a 
TOTAL MOISTIJRE (ttfAS) 21.1 19.82 
mTAL MIX WEIGfT 1900 1900 1900 
MIX pH 12.54 
DATE FABRICATED 11/18/85 11/18/85 11/18/85 

PROCTOO CHAAACTERISTICS 

WET WEIGfT 1649 1659 1647 
WET DENSITY G/CC 1.75 1.76 1.75 

LB/OJ FT 100.96 109.63 100.83 
DRY WEIGfT 
DRY DENSITY 0.00 0.00 0.00 

OJRE TEM'ERATIJRE 49 49 71 
CURE TIME (h) 24 72 24 

011'RESSIVE STREflGTH (psi) 296 348 306 

DATE TESTED 11/22/85 11/25/85 11/22/85 
AIR CURE TIME (d) 3 4 3 

HAB4 l-W35 
WEIGfT(g) % WEHlfT{g) % 

1273 67.0 1273 67.0 
1566 82.4 1566 82.4 
114 6.0 114 6.a 

o.a a.a 
114 6.0 114 6.a 
57 3.0 57 3.0 
49 2.6 49 2.6 

18.0 18.0 
20.97 

l!'ro 1900 
12.54 

11/18/85 '11/18/85 

1627 1622 
1.73 1.72 

107.51 . 107.18 

0.00 a.oo 

71 AIR 
72 168 

l)8 3)2 

11/25/85 12/02/85 
4 7 

HAl36 
WEIGfT(g) % 

1273 67.0 
1566 82.4 
114 6.0 

o.a 
114 6.0 
57 3.0 
49 2.6 

18.0 
19.79 

1900 
12.56 

11/18/85 

1618 
1.72 

106.92 

0.00 

AIR 
336 

235 

12/05/85 
3 

l-W37 
WEIGfT(g) 

1273 
1566 

114 

114 
57 
49 

1900 

11/18/85 

1644 
1.74 

100.63 

a.oo 

AIR 
504 

283 

12/16/85 
7 ' 

co 
I 

N 
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CCJlroSITI ell PROCTffi IDENTIFICATICJ.l(*) 

HACl HAC2 HAO 
MIX FcmJLATICll % WEHlfT(g) % WEICHT(g) % WEIGfT(g) 

l~(INERATICl'J ASH(DRY) 65.0 1235 65.0 1235 65.0 1235 
INCINERATICll ASH(RJlW) 79.9 1519 79.9 1519 79.9 1519 
LIME 6.0 114 6.0 114 6.0 114 
SOOILM (..ARB(JlATE 0.0 0.0 0.0 
CEJJENT 6.0 114 6.0 114 6.0 114 

easof~o 3.0 57 3.0 57 3.0 57 
WATE ED 5.1 96 5.1 96 5.1 96 
1DTAL t-OISTIJRE (CALC) 20.0 20.0 20.0 
TOTAL t-OISlURE (fv'fAS) 23.6 20.56 
TOTAL MIX WEIGIT 1~ 1~ 1~ 

MIX~ 12.56 
DATE FABRICATED 11/18/85 11/18/85 11/18/85 

ffiOCTffi a-tARPCTERISTICS 

WET \<fIGIT 1669 1661 1637 
WET DENSITY G/CC 1.77 1.76 1.74 

LB/QJ FT 110.29 109. 76 100.17 
DRY WEIGIT 
DRY DENSITY 1.55 1.53 1.51 

QJRE ID.PERAllRE 49 49 71 
CURE TIME (h) 24 72 24 

CXJ.1PRESSIVE STRENGTH (psi) 215 277 219 

DATE TESTED 11/22/85 11/25/85 11/22/85 
AIR aJRE Tlt'E (d) 3 4 3 

HAC4 HAC5 
% WEHID(g) % WEIGIT(g) 

65.0 1235 65.0 1235 
79.9 1519 79.9 1519 
6.0 114 6.0 114 
0.0 0.0 
6.0 114 6.0 114 
3.0 57 3.0 57 
5.1 96 5.1 96 

20.0 20.0 
22.7 

1~ 1~ 
12.55 

11/18/85 11/18/85 

1651 1654 
1.75 1.75 

109.10 109.30 

1.53 1.53 

71 AIR 
72 168 

235 286 

11/25/85 12/02/85 
4 7 

HAC6 
% WEIGIT(g) 

65.0 1235 
79.9 1519 
6.0 114 
0.0 
6.0 114 
3.0 57 
5.1 96 

20.0 

1~ 
12.54 

11/18/85 

1637 
1.74 

100.17 

1.55 

AIR 
336 

183 

12/05/85 
3 

HAC7 
% WEIGJ-fT(g) 

65.0 1235 
79.9 ' 1519 
6.0 114 
0.0 
6.0 114 
3.0 57 
5.1 96 

20.0 
18.13 

1~ 

11/18/85 

1652 
1.75 

109.16 

1.52 

AIR 
504 

. 243 

12/16/85 
7 

c:o 
I 

N 
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APPENDIX C 

WESTCHESTER INCINERATION RESIDUE 

-



CCM'OSITICJ.1 

WAl WA2 
MIX FOl«lATICJ.1 % WEICHT(g) % WEICHT(g) % 

INCINERATICN ASH(DRY) 73.5 1470 73.5 1470 73.5 
INCINERATION ASH(PAW) 75.2 1505 75.3 1505 75.3 
Lit'E 6 120 6 120 6 
SOO I lft1 CARBffil\TE 0.5 10 0.5 10 0.5 
CHIENT 3 60 3 60 3 
WATER J\IDED 15.2 305 15.3 305 15.3 
TOTAL MJISTIJRE (CALC) 17 17 17 
TOTAL MJISTIJRE (MEAS) 17.2 17.4 
TOTAL MIX WEICHT 2000 2000 
MIX pH 13.1 
MTEFMRICATED 9/9/85 9/9/85 

PROCTOR CHAAACTERI STI CS 

WET \.EIGff 1835 1830 
WET DENSITY G/CC 2.0 1.9 

LB/UJ FT 121.3 120.9 
DRY WEIGHT 1695 
DRY DENSITY 1.8 

UJRE IDPERATIJRE 49 49 
UJRE Tir-1: (h) 24 72 

CCM'RESSIVE STR8'6TH (psi) 251 446 

MTE TESTED 9/13/85 9/16/85 
AIR UJRE Tir-1: (d) 3 4 

PROCTffi IDOOIFICATICJ.I 

WA3 WM 
WEICHT{g) % WEICHT(g) % 

1470 73.5 1470 73.5 
1505 75.3 1505 75.3 

120 6 120 6 
10 0.5 10 0.5 
60 3 60 3 

305 15.3 305 15.3 
17 17 

16.3 
2000 2000 

13.1 
9/9/85 9/9/85 

1805 urn 
1.9 2.0 

119.3 120.9 
1670 
1.8 

71 71 
24 72 

263 290 

9/13/85 9/16/85 
3 4 

WAS WA6 
WEICHT{g) % WEICHT(g) 

1470 73.5 1470 
1505 75.3 1505 
120 6 120 
10 0.5 10 
60 3 60 

305 15.3 305 
17 

2000 2000 
13.1 

9/9/85 9/9/85 

. 1820 1830 
1.9 1.9 

120.3 120.9 
1740 1740 
1.9 1.9 

AIR AIR 
168 336 

318 3~ 

* 
9/19/85 9/16/85 

3 

% 

73.5 
75.3 

6 
0.5 

3 
15.3 

17 
17.0 

\.JA7 
WEICHT{g) 

1470 
1505 
120 
10 
60 

305 

2000 

9/9/85 

1820 
1.9 

120.3 
1730 
1.8 

AIR 
504 

418 

9/26/85 
'3 

n 
I 
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' COv1POS ITI 00 PROCTCR IDENTIFICATION 

WBl W32 WB3 WB4 
MIX FaMJLATIOO % WEIGHT(g) % WEIGHT{g) % WEIGHT(g) % WEIG-ff(g) 

Il'CINERATIO'l ASH(ORY) 75.5 1510 75.5 1510 75.5 1510 75.5 1510 
INCINERATI(J.J ASH(RAW) 77.3 1546 77.3 1546 77.3 1546 77.3 1546 
Llt<E 6 120 6 120 6 120 6 120 
SOOILM CAfro'.IATE 0.5 10 0.5 10 0.5 10 0.5 10 
CB-fNf 3 60 3 60 3 60 3 60 
WATER J'l.lll:D 13.2 264 13.2 264 13.2 264 13.2 264 
TITTJll MJISTIJRE (CALC) 15 15 15 15 
TOTJll MJISlURE (MEAS) 14.7 14.9 
TOTJll MIX ~JEIGHT 2(XX) 2000 2000 2(XX) 
MIX ~ 13.1 13.1 
DATE FABRICATED 9/10/85 9/10/85 9/10/85 9/10/85 

PROCTCR ffiARACTERISTICS 

WET Wf:HN 1758 1760 1755 1735 
WET DENSITY G/CC 1.9 1.9 1.9 1.9 

LB/CU FT 116.1 116.3 116.0 114.65 
DRY ~!EIGHT 
DRY DENSITY 

QJRE TEMPERATIJRE 49 49 71 71 
CURE Tit-£ (h) 24 72 24 72 

cmPRESSIVE STRENGTH {psi) 393 513 450 533 

DATE TESTED 9/16/85 9/16/85 9/16/85 9/16/85 
AIR CURE Tit-£ (d) 5 3 5 3 

WB5 
% WEIGHT(g) % 

75.5 1510 75.5 
77.3 1546 77.3 

6 120 6 
0.5 10 0.5 

3 60 3 
13.2 264 13.2 

15 15 
15.13 

2(XX) 
13.0 

9/10/85 

I 1755 
1.9 

116.0 
1680 
1.78 

AIR 
168 

394 

9/20/85 
3 

~JB6 
WEIGHT{g) % 

1510 75.5· 
1546 77.3 
120 6 
10 0.5 
60 3 

264 13.2 
15 

14.6 
200) 

9/10/85 

1760 
1.9 

116.3 
1654 
1. 75 

AIR 
336 

414 

9/30/85 
6 

WB7 
WEIG-ff(g) 

1510 
1546 
120 
10 
60 

264 

200) 

9/10/85 

1735 
1.9 

114.7 
1700 
1.8 

AIR 
soi 

402 

10/4/85 
13 

("") 
I 

N 



CCJ.roSITIO'l 

WCl WC2 WC3 
MIX Fcm.JLATIO'l % WEIGfT(g) % WEIGfT(g) % WEIGfT(g) 

INCINERATIO'l ASH(DRY) 77.5 1550 77.5 1550 77.5 1550 
INCINEAATIO'l ASH(R.AW) 79.4 1589 79.5 1589 79.5 1589 
LltlE 6 120 6 120 6 120 
SOO Ilfvl CARBCNATE 0.5 10 0.5 10 0.5 10 
Cfli'ENT 3 60 3 60 3 60 
WATER ADDED 11.0 221 11.0 221 11.0 221 
mTAL ~OISlURE (C.ALC) 13 13 13 
TOTAL t-OISlURE (MEAS) 12.7 13.3 
mTAL MIX \.JEIGfT 200) 200) 200J 
MIX pH 13.0 
DATE FAARICATED 9/11/85 9/11/85 9/11/85 

PROCTffi OWW:TERISTICS 

WET WEIG-ff 1665 lfi80 lfi60 
WET DENSITY G/CC 1.8 1.8 1.8 

LB/OJ FT 110.0 111.0 109.6 
DRY WEIGfT 1605 
ORY DENSITY 1.7 

aJRE TEWERATIJRE 49 49 71 
OJRE Tlt-£ (h) 24 72 24 

CCWRESSIVE STRENGlH (psi ) 446 521 378 

DATE TESTED 9/16/85 9/19/85 9/16/85 
AIR OJRE Tlt-E (d) 4 5 4 

PROCTffi IDENHFICATIO'l 

WC4 WC5 
% WEIGfT(g) % WEIGff(g) 

77.5 1550 77.5 1550 
79.5 1589 79.5 1589 

6 120 6 120 
0.5 10 0.5 10 

3 60 3 60 
11.0 221 11.0 221 

13 13 
12.6 

2000 2000 
13.0 

9/11/85 9/11/85 

1660 1660 
1.8 1.8 

109.7 109.7 
1560 1599 
1.7 1.7 

71 AIR 
72 168 

346 161 

9/19/85 9/23/85 
5 5 

WC6 
% WEIGfT(g) 

77.5 1550 
79.5 1589 

6 120 
0.5 10 

3 60 
11.0 221 

13 

200J 
13.1 

9/11/85 

1665 
1.8 

110.0 
1597 
1. 7 

AIR 
336 

271 

9/30/85 
5 

% 

77.5 ' 
79.5 

6 
0.5 

3 
11.0 

13 
13.2 

WC7 
WEIGfT(g) 

1550 
1589 
120 
10 
60 

221 

2CXX) 

9/11/85 

1660 
1.8 

109.7 
1587 
1.7 

AIR 
504 

255 

10/8/85 
'6 

n 
I 
w 



CCWOSITICl'l 

WVl WD2 W03 
MIX FOfWJ\TICl'l % ~JEitm{g) % WEIGIT{g) % WEitm(g) 

" ; \ 

INCINERATIOO ASH(DRY) 79.5 1590 79.5 1590 79.5 1590 
INCINERATICll ASH(RAW) 81.5 1630 81.5 1630 81.5 1630 
LIME 6 120 6 120 6 120 
sam.M CARBOOATE 0.5 ' 10 0.5 10 0.5 10 
CfM:NT 3 60 3 60 3 60 
HATER .AIDED 9 180 9 180 9 180 
TOT.Al t-OISTURE {CftlC) 11 11 11 
TOT.Al t-OISTIJRE (t£AS) 11.0 12.3 
TOT.Al MIX WEitm 200) 
MIX pH 13.0 
DATE FMRirATED 9/12/85 9/12/85 9/12/85 

PROCTffi (Wl.RPCTERISTICS 

WET \.Eitm 1645 1640 1640 
WET DENSITY G/CC 1.7 1. 7 1.8 

LB/CU FT HE.7 100.4 100.4 
DRY WEIGHT 1560 
DRY DENSITY 1.7 

OJRE TEWERATIJRE 49 49 71 
QJRE TIME (h) 24 72 24 

CO-PRESSIVE snml™ (psi) 283 386 279 

MTE TESTED 9/16/85 9/19/85 9/16/85 
AIR QJRE TWE ( d) 4 5 4 

PROCTCR IDEITTIFIC:ATIOO 

WD4 W05 
% WEitm(g) % WEitm(g) 

79.5 1590 79.5 1590 
81.5 1630 81.5 163) 

6 120 6 120 
0.5 10 0.5 10 

3 60 3 60 
9 180 9 180 

11 11 
10.2 

13.0 
9/12/85 9/12/85 

1620 1620 
1. 7 1.7 

107.1 107.1 
1530 153) 
1.6 1.6 

71 AIR 
72 168 

414 87 
* 

9/19/85 9/23/85 
5 5 

~ 
% WEIGIT(g) 

79.5 1590 
81.5 163) 

6 120 
0.5 10 

3 60 
9 100 

11 

13.1 
9/12/85 

1615 
1. 7 

1~.8 
1515 
1.6 

AIR 
336 

99 

9/30/85 
5 

% 

79.5. 
81.5 

6 
0.5 

3 
9 

11 
12.4 

\..07 
WEitm(g) 

1590 
163) 

120 
10 
60 

100 

9/12/85 

1615 
1.7 

1~.7 
1556 
1.7 

AIR 
5C'A 

84 

10/8/85 
16 

n 
I 

""' 



CCJ.fOS ITHll 

\~El vJE2 WE3 
MIX FcmJLJ\TICll % WEIGHT(g) % WEIGHT(g) % WEIGHT(g) 

INCINERATICJl ASH(DRY) 71.5 1430 71.5 1430 71.5 143) 
It'X:INERATICll ASH(AAW) 73.3 1466 73.3 1466 73.3 1466 
Lil'IE 6 120 6 120 6 120 
SOO ILM CARBCJl.l\TE 0.5 10 0.5 10 0.5 10 
Cfl.INT 3 60 3 60 3 60 
WATER JlIDED 17.2 344 17.2 344 17.2 344 
TOTAL t1HS1URE (CALC) 19 19 19 
TOTAL MJISTURE (MEAS) 19.1 18.8 
TOTJll MIX WEIITTr 2000 2000 2000 
MIX µ-! 13.2 
DATE FABRICATED 9/13/85 9/13/85 9/13/85 

PffiCTOR Q-IAAACTERISTICS 

WET \.!::I GfT 1770 1755 1780 
ITT DENSITY G/CC 1.9 1.9 1.89 

LB/OJ FT 117.0 116.0 117.6 
DRY WEIGHT 1600 1675 1645 
DRY DENSITY 1.70 1.8 1.7 

OJRE ID'PEMlURE 49 49 71 
CURE Tlt-1£ (h) 24 72 24 

CCJAPRESSIVE STRENG1H (psi) 251 306 139 

DATE TESTED 9/19/85 9/19/85 9/19/85 
AIR CURE TIME (d) 5 3 5 

ProCTCR IOCNTIFICATICJl 

WE4 WES 
% WEIGIT(g) % WEIGHT(g) 

71.5 143) 71.5 143) 
73.3 1466 73.3 1466 

6 120 6 120 
0.5 10 0.5 10 

3 60 3 60 
17.2 344 17.2 344 

19 19 
20.0 

2000 2000 
13.2 

9/13/85 9/13/85 

1796 1752 
2.0 1.9 

118.7 115.8 
lffiO 1622 
1.8 1.7 

71 AIR 
72 168 

151 286 

9/19/85 9/23/85 
3 3 

WE6 
% WEIGHT(g) 

71.5 1430 
73.3 1466 

6 120 
0.5 10 

3 60 
17.2 344 

19 

2000 
13.2 

9/13/85 

1774 
1.9 

117.2 
1665 
1.8 

AIR 
336 

283 

9/30/85 
3 

% 

71.5· 
73.3 

6 
0.5 

3 
17.2 

19 
19.9 

WE7 
WEIGHT(g) 

143) 
1466 
120 

10 
60 

344 

2000 

9/13/85 

1770 
1.9 

117.0 
1630 
1.7 

AIR 
504 

398 

10/10/85 
6 

(} 

I 
U1 



' CCMroSITIOO 

WFl WF2 WF3 
MIX FOIMJLATIOO % WEIGlff(g) % WEIGff(g) % ~IEIGff(g) 

Il\CINERATIOO ASH(DRY) 70.5 1339.5 70.5 1339.5 70.5 1339.5 
Il\CINERATIOO ASH(RAW) 72.2 1373 72.3 1373 72.3 1373 
Llfv[ 9 171 9 171 9 171 
SOOil.1'1 CAABC:l'V\TE 0.5 9.5 0.5 9.5 0.5 9.5 
CIJv'ENT 3 57 3 57 3 57 
WATER AOOED 15.2 289.5 15.2 289.5 15.2 289.5 
TOTAL MJISTIJRE (CALC) 17 17 17 
TOTAL MJISWRE (t-'fAS) 17.4 18.0 
TOTAL MIX WEIGff 1~ 1900 1~ 

MIX~ 13.1 
!Y\TE FABRICATED 9/16/85 9/16/85 9/16/85 

PROCTffi QW.ACTERISTICS 

ITT WEIGIT 179!> 1785 1746 
WET DENSITY G/CC 1.9 1.9 1.9 

LB/CU FT 118.6 118.0 115.4 
DRY WEIGHT 1670 1654 1590 
DRY DENSITY 1.8 1.8 1.7 

CURE TEWERATURE 49 49 71 
CURE TifvE (h) 24 72 24 

CCM'RESSIVE STREJ\GlH (psi) 284 310 183 

DATE TESTED 9/20/85 9/23/85 9/20/85 
AIR CURE TlfvE (d) 3 4 3 

PROCTffi IDENrIFICATIOO 

WF4 WF5 
% WEHllT(g) % WEIG-IT(g) 

70.5 1339.5 70.5 1339.5 
72.3 1373 72.263 1373 

9 171 9 171 
0.5 9.5 0.5 9.5 

3 57 3 57 
15.2 289.5 15.236 289.5 

17 17 
18.35 

1~ 1~ 
13.2 

9/16/85 9/16/85 

1731 1721 
1.8 1.8 

114.4 113.7 
1547 1600 
1.6 1.7 

71 AIR 
72 168 

211 334 

9/23/85 9/26/85 
4 3 

WF6 
% WEIGl-IT(g) 

70.5 1339.5 
72.3 1373 

9 171 
0.5 9.5 

3 57 
15.2 289.5 

17 

1~ 
13.2 

9/16/85 

1755 
1.9 

116.0 
1640 
1.7 

AIR 
336 

454 

10/3/85 
3 

% 

70.5. 
72.2 

9 
0.5 

3 
15.2 

17 
18.0 

WF7 
WEIGff(g) 

1339.5 
1373 

171 
9.5 

57 
289.5 

19)() 

9/16/85 

1741 
1.9 

115.0 
1630 
1.7 

AIR 
504 

442 

10/10/ffi 
,3 

("") 

I 
O"l 



OWOSITIOO 

~1 WG2 WG3 
MIX FCJMJLATIOO % \fJG-fT(g) % WEIGfT(g) % WEIG-IT(g) 

INCINERATICN ASH(DRY) 72.5 1377.5 72.5 1377.5 72.5 1377.5 
INCINERATIOO ASH(RAW) 74.3 1412 74.3 1412 74.3 1412 
LIME 9 171 9 171 9 171 
SCD I lJ.1 CARl3a'lATE 0.5 9.5 0.5 9.5 0.5 9.5 
CEMENT 3 57 3 57 3 57 
WATER .AIDED 13.l 250.5 13.2 250.5 13.2 250.5 
IDTJll fvOISTIJRE (CJllC) 15 15 15 
TOTAL fvO ISTIJRE ( t'EAS) 16.2 15.8 
IDTJll MIX WEIGfT l!m l!m 1~ 

MIX pH 13 
[)'l.TEFMRICATED 9/17/85 9/17/85 9/17/85 

PRCCTOR CHJIRJICTERISTICS 

\fl WEIGfT 1692 1728 1723 
~JET DENSITY G/CC 1.8 1.8 1.8 

LB/CU FT 111.8 114.2 113.9 
DRY ~JEIGfT 1555 1625 1537 
DRY DENSITY 1.7 1.7 1.6 

CURE ID"PERATURE 49 49 71 
CURE TH'1: (h) 24 72 24 

aJ.1.PRESSIVE STRENGTH (psi) 517 589 521 

DATE TESTED 9/23/85 9/23/85 9/23/85 
AIR CLRE Tir-E ( d) 5 3 5 

PRCCTOR IDENTIFICATIOO 

\.rA WG5 
% WEIG-IT(g) % WEIG-IT(g) 

72.5 1377.5 72.5 1377.5 
74.3 1412 74.3 1412 

9 171 9 171 
0.5 9.5 0.5 9.5 

3 57 3 57 
13.2 250.5 13.2 250.5 

15 15 
16.3 

l!m l!m 
13.2 

9/17/85 9/17/85 

1715 1692 
1.8 1.8 

113.3 111.8 
1579 1570 
1.7 1.7 

71 AIR 
72 168 

529 613 

9/23/85 9/'!IJ/85 
3 6 

\.05 
% WEIGfT(g) 

72.5 1377.5 
74.3 1412 

9 171 
0.5 9.5 

3 57 
13.2 250.5 

15 

1~ 
13.2 

9/17/85 

1704 
1.8 

112.6 
1630 
1.7 

AIR 
336 

517 

10/4/85 
3 

% 

72.5 ' 
74.3 

9 
0.5 

3 
13.2 

15 
16.7 

~7 
WEIGfT(g) 

1377.5 
1412 
171 
9.5 

57 
250.5 

1~ 

9/17/85 

1674 
1.8 

110.6 
1605 
1.7 

AIR 
504 

. 688 

10/11/85 

n 
I 

....... 



CCW'OSITirn 

\-Ml HH2 
MIX FOFMA..ATirn % WEHlIT(g) % WEIG-lT(g) % 

If\CINERATirn ASH(DRY) 74.5 1415.5 74.5 1415.5 74.5 
If\CINERATirn ASH(RAW) 76.3 1451.0 76.4 1451.0 76.4 
Llt-1£ 9 171.0 9.0 171.0 9.0 
SOO Ilf;1 c:AABCllATE 0.5 9.5 0.5 9.5 0.5 
CEMENT 3 57.0 3.0 57.0 3.0 
WATER POOED 11.1 211.5 11.l 211.5 11.1 
mT.nJ... MJISllJRE (C.nJ...C) 13 13 13 
TOT.nJ... MJISTIJRE (MEAS) 15.7 14.6 
mTAL MIX WEIG-IT 1~ 1~ 

MIX pH 13.1 
DATE FABRICATED 9/20/85 9/20/85 

ffiOCTOR Q-lA.RflCTERISTICS 

WET ~[!GIT 1690 1690 
WET DENSITY G/CC 1.79 1.79 

LB/CU FT 111.67 111.67 
DRY WEIGHT 1590 1620 
OOY DENSITY 1.69 1.72 

CURE TEMPERATIJRE 49 49 
CURE Tifv'E (h) 24 72 

CCWRESSIVE STRENGTH {psi) 442 645 

DATE TESTED 9/26/85 9/26/85 
AIR CURE TitJE (d) 5 3 

PROCTCR IDOOIFICATirn 

\-M3 w-» 
WEIGHT(g) % WEIG-lT(g) % 

1415.5 74.5 1415.5 74.5 
1451.0 76.4 1451.0 76.4 
171.0 9.0 171.0 9.0 

9.5 0.5 9.5 0.5 
57.0 3.0 57.0 3.0 

211.5 11.1 211.5 11.1 
13 13 

15.2 
1~ 1~ 

13.1 
9/20/85 9/20/85 

1700 169J 
1.80 1.79 

112.33 111.67 
1590 1580 
1.69 1.68 

71 71 
24 72 

485 346 

9/26/85 9/26/85 
5 3 

\-MS 
WEIGIT(g) % 

1415.5 74.5 
1451.0 76.4 
171.0 9.0 

9.5 0.5 
57.0 3.0 

211.5 11.1 
13 

1~ 
13.1 

9/20/85 

169J 
1.79 

111.67 
1599 
1.70 

AIR 
168 

398 

9/30/85 
3 

w-16 
\.EIGIT( g) % 

1415.5 74.5 
1451.0 76.4 
171.0 9.0 

9.5 0.5 
57.0 3.0 

211.5 11.1 
13 

13.5 
1900 

9/20/85 

1665 
1.77 

110.02 
1593 
1.69 

AIR 
336 

269 

10/10/85 
6 

WH7 
WEIGIT(g) 

1415.5 
1451.0 
171.0 

9.5 
57.0 

211.5 

1~ 

9/20/85 

1600 
1.78 

111.01 
1630 
1.73 

AIR 
504 

316 

10/14/85 
3 

n 
I 
co 



CCWOSITI{lll 

Wil WI2 WI3 
MIX FOWLJLATICJll % \.JEIC:Hf( g) % WEIGff(g) % WEIGff(g) 

INCINERATICN ASH(DRY) 74 1480 74 1480 74 1480 
INCINEMTICJll ASH(RA\.J) 77.1 1542 77.1 1542 77.1 1542 
LIME 6 120 6 120 6 120 
SOO ILJ.1 CAABCllATE 0 0 0 0 0 0 
CE}[Nf 3 60 3 60 3 60 
HATER JIOOED 13.9 278 13.9 278 13.9 278 
Tor.Al MJISTIJRE (CALC) 17 17 17 
TOT.Al MJIS1URE (MEAS) 16.7 16.86 
TOT.Al MIX WEIG-IT 2000 2COO 2COO 
MIX pH 12.62 
MTE FABRICATED 10/6/85 10/6/85 10/6/85 

PROCTOR rnn.RACTERISTICS 

\.fl WEHN 1796 1779 1800 
\fl DENSITY G/CC 1.90 1.89 1.91 

LB/CU FT 118.68 117.56 118.94 
DRY WEIGHT 1625 1650 1650 
DRY DENSITY 1.72 1.75 1.75 

OJRE TIJv'PEM1URE 49 49 71 
UJRE Tlr.£ (h) 24 72 24 

CCWRESSIVE STIIDKllH (psi ) 199 290 207 

DATE TESTED 10/10/85 10/14/85 10/10/85 
AIR CURE Tit-£ (d) 3 5 3 

PROCTOR IDOOIFICATIOO 

WI4 WIS 
% WEIGIT(g) % \il:IGIT( g) 

74 1480 74 1480 
77.1 1542 77.1 1542 

6 120 6 120 
0 0 0 0 
3 60 3 60 

13.9 278 13.9 278 
17 17 

14.43 
2COO 2000 

12.62 
10/6/85 10/6/85 

1778 1775 
1.89 1.88 

117.49 117.29 
1617 1610 
1.71 1.71 

71 AIR 
72 168 

279 314 

10/14/85 10/17/85 
5 4 

WI6 
% WEIGIT(g) 

74 1480 
77.1 1542 

6 120 
0 0 
3 60 

13.9 278 
17 

2000 
12.62 

10/6/85 

1764 
1.87 

116.56 
1618 
1.72 

AIR 
336 

450 

10/24/85 
4 

% 

74 
77.1 

6 
0 
3 

13.9 
17 

17.12 

WI7 
\.JEIGIT(g) 

1480 
1542 

120 
0 

60 
278 

2COO 

10/6/85 

1789 
1.90 

118.22 
1624 
1.72 

AIR 
504 

410 

11/1/85 
4 

(""") 

I 
l.O 



mros n1rn 
WJl WJ2 WJ3 

MIX Fcm.JLATIOO % WEIG-IT(g) % WEIG-IT(g) % WEIGHf(g) 

INCINERATICJ'l ASH(ORY) 76.0 1520 76.0 1520 76.0 1520 
INCINERATICJl ASH(RAW) 79.2 1584 79.2 1584 79.2 1584 
Lit-£ 6.0 120 6.0 120 6.0 120 
WILM CMBCllATE 0.0 0.0 0.0 
coorr 3.0 60 3.0 60 3.0 60 

WATER JWED 11.8 236 11.8 236 11.8 236 
TOT.Al t-OISlURE (CALC) 15.0 15.0 15.0 
TOT.Al t-OISTIJRE (MEAS) 13.9 15.27 
TOT.Al MIX WEIG-IT 2axl 2CXX) 2000 

MIX pH 12.62 
DATE FMRICATED 10/7/85 10/7/85 10/7/85 

PROCTCR Qtl'1R,6CTERI STI CS 

WET WEIG-IT 1693 1660 1639 
WET DENSITY G/CC 1.80 1.76 1.74 

LB/aJ FT 111.87 109.69 108.30 
DRY WEIGHf 1580 1600 1535 
DRY DENSITY 1.68 1.70 1.63 

aJRE IBJPERATIJRE 49 49 71 

aJRE TI~E (h) 24 72 24 

CCM'RESSIVE STREf'«lll-1 (psi) 225 217 253 

MTE TESTED 10/11/85 10/14/85 10/11/85 
AIR CURE Tit-£ (d) 3 4 3 

PROCHR Ill:NfIFICATICJl 

WJ4 WJ5 
% WEHlIT(g) % WEIGIT(g) 

76.0 1520 76.0 1520 
79.2 1584 79.2 1584 
6.0 120 6.0 120 
0.0 0.0 
3.0 60 3.0 60 

11.8 236 11.8 236 
15.0 15.0 

15.33 
2000 2000 

12.6 
10/7/85 10/7/85 

1663 lffi4 
1.76 1.79 

109.89 111.28 
1570 1556 
1.67 1.65 

71 AIR 
72 168 

346 402 

10/14/85 10/18/85 
4 4 

WJ6 
% WEIGIT(g) 

76.0 1520 
79.2 1584 
6.0 120 
0.0 
3.0 60 

11.8 236 
15.0 

2000 
12.58 

10/7/85 

1695 
1.80 

112.00 
1595 
1.69 

AIR 
336 

410 

10/24/85 
3 

% 

76.0 
79.2 
6.0 
0.0 
3.0 

11.8 
15.0 

15.25 

WJ7 
WEIGIT(g) 

1520 
1584 

120 

60 
236 

2000 

10/7/85 

1657 
1.76 

109.49 
1551 
1.64 

AIR 
5C» 

382 

11/1/85 
4 

(} 

I ...... 
0 



CCJvlPOSITIOO 

~!Kl WK2 WK3 
MIX FCR1.JLATION % WEIG-IT(g) % WEIG-IT(g) % WEIG-IT(g) 

Il'CINERATI~ ASH(DRY) 78 1560 78 1560 78 1560 
INCINERATI~ ASH(RAW) 81.2 1625 81.25 1625 81.25 1625 
Lltvf 6 120 6 120 6 120 
SOOILM CAABCNL\TE 0 0 0 
CEfvENT 3 60 3 60 3 60 
WATER .nIDED 9.75 195 9.75 195 9.75 195 
lDTPl ~fHSlURE (CALC) 13 13 13 
TOTAL MOISlURE (MFAS) 14.0 14.17 
lDTAL MIX WEIG-IT 2000 2000 2000 
MIX pH 12.57 
MTE FMRICATID 10/8/85 10/8/85 10/8/85 

PROCTffi GlARACTERISTICS 

WET WEIG-fT 1641 1648 1689 
WET DENSITY G/CC 1.74 1. 75 1.79 

LB/OJ FT 100.44 108.90 111.61 
DRY WEIG-IT 1542.00 1555.00 1570.00 
DRY DENSITY 1.64 1.65 1.67 

OJRE TEMPERAlllRE 49 49 71 
CURE TIME (h) 24 72 24 

CJM>RESSIVE STRE~TH (psi) '2137 356 338 

DATE TESTED 10/14/85 10/14/85 10/14/85 
AIR CURE TIME (d) 5 3 5 

PROCTffi IDENTIFICATIOO 

WK4 WIG 
% \.Em-IT(g) % WEIG-IT(g) 

78 1560 78 1560 
81.25 1625 81.25 1625 

6 120 6 120 
0 0 
3 60 3 60 

9.75 195 9.75 195 
13 13 

14.77 
2000 2CXXl 

12.56 
10/8/85 10/8/85 

1692 1674 
1.79 1.78 

111.81 110.62 
1590.00 1554.00 

1.69 1.65 

71 AIR 
72 168 

454 354 

10/14/85 10/18/85 
3 3 

WK6 
% WEIG-fT(g) 

78 1560 
81.25 1625 

6 120 
0 
3 60 

9.75 195 
13 

2000 
12.54 

10/8/85 

1683 · 
1.78 

111.21 
1586 
1.68 

AIR 
336 

400 

10/28/85 
6 

% 

78 
81.25. 

6 
0 
3 

9.75 
13 

14.83 

WK7 
WEIG-fT(g) 

1560 
1625 

120 

60 
195 

2CXXl 

. 10/8/85 

1682 
1.78 

111.15 
1583 
1.68 

AIR 
504 

400 

11/1/85 
3 

(} 
I ...... ...... 



Ca.1ffiSITICll PROCTffi IDEITTIFirATICll 

WRl WR2 WR3 
MIX FOIMJU\TICJ.l % \.JEI tffi ( g) % WEIG-IT(g) % WEIEHT(g) 

INCINERATION ASH(DRY) 80.0 1600 80.0 1600 80.0 HiOO 
If'l:INERATICJ.l ASH(RAW) 85.9 1718 85.9 1718 85.9 1718 
LitlE 6.0 120 6.0 120 6.0 120 

~~2H20 0.0 0.0 0.0 
3.0 60 3.0 60 3.0 60 

W'\TER .ADDED 5.1 102 5.1 102 5.1 102 
TOT/.\l.. MOISTIJRE (CALC) 17.0 17.0 17.0 
TOTJll MOISTURE (MEAS) 10.2 10.99 
TOTJll MIX \·[ltffi 2000 2000 2000 
MIX pH 12.52 
MTE FABRI r.ATED 11/1/85 11/1/85 11/1/85 

PROCTffi Q-IAPACTERISTICS 

\fl WE I tffi 1510 1530 1505 
~JET DENSITY G/CC 1.60 1.62 1.60 

LB/Cll FT 99.78 101.10 99.45 
DRY WEIGHT 1440 1475 1442 
DRY DENSITY 1.53 1.56 1.53 

CllRE TEM'ERATURE 49 49 71 
QJRE TIME (h) 24 72 24 

CCl1PRESSIVE STRENGTH (psi) 271 191 310 

DATE TESTED 11/7/85 11/8/85 11/7/85 
AIR CllRE TitlE (d) 5 4 5 

WR4 WR5 
% WEIG-IT(g) % WEIGIT(g) 

80.0 1600 80.0 1600 
85.9 1718 85.9 1718 
6.0 120 6.0 120 
0.0 0.0 
3.0 60 3.0 60 
5.1 102 5.1 102 

17.0 17.0 
10.51 

2000 2000 
12.51 

11/1/85 11/1/85 

1567 1554 
1.66 1.65 

103.55 102.69 
1509 1497 
1.60 1.59 

71 AIR 
72 168 

3~ 207 

11/8/85 11/12/85 
4 4 

WR6 
% WEIEHT(g) 

80.0 1600 
85.9 1718 
6.0 120 
0.0 
3.0 60 
5.1 102 

17.0 

2000 
12.5 

11/1/85 

1545 
1.64 

102.09 
1493 
1.58 

AIR 
336 

255 

11/18/85 
3 

% 

80.0 
85.9 
6.0 
0.0 
3.0 
5.1 

17.0 
10.35 

WR7 
~JEIGIT(g) 

1600 
1718 

120 

60 
102 

2000 

11/1/85 

1547 
1.64 

102.22 
1500 
1.59 

AIR 
504 

300 

11/25/85 
3 

("') 

I .._. 
N 



CCM:USITICll 

Wll WL2 WL3 
MIX FcmJlJ\TICll % W:IGff(g) % WEIGff{g) % \.EICHT{g) 

If'l:INERATICN ASH(DRY) 72 1440 72 1440 72 1440 
If'l: !MERATI 00 ASl-1 (RAW) 75.7 1514 75.7 1514 75.7 1514 
Lltv[ 6 120 6 120 6 120 

~~2~0 6 120 6 120 6 120 
3 60 3 60 3 60 

~!ATER JroED 9.3 186 9.3 186 9.3 186 
TOT AL t1HSTIJRE ( c:ALC) 13 13 13 
TOTAL mISTURE (MEAS) 12.9 12.55 
TOTAL MIX WEIGlT 2000 2000 2000 
MIX ~ 12.52 
DATE FABRICATED 10/17/85 10/17/85 10/17/85 

ffiOCTffi D-lARACTERISTICS 

WET \.EIGff 169J 1705 1700 
WET DENSITY G/CC 1.79 1.81 1.80 

LB/OJ FT 111.67 112.67 112.33 
DRY WEIGHT IJ.LIW\GE DPM'\GE 1595 
DRY DENSITY 0.00 0.00 1.69 

OJRE TFWERAWRE 49 49 71 
OJRE TIME (h) 24 72 24 

CCJIPRESSIVE STRENGTH {psi) 0 231 

DATE TESTED 10/22/85 
AIR OJRE Tir-£ ( d) 4 

PROCTOO IDENTIFICATICll 

WL4 WL5 
% WEIGff{g) % W:IGHT{g) 

72 1440 72 1440 
75.7 1514 75.7 1514 

6 120 6 120 
6 120 6 120 
3 60 3 60 

9.3 186 9.3 186 
13 13 

13.07 
2000 2000 

12.51 
10/17/85 10/17/85 

169J 169J 
1.79 1.79 

111.67 111.67 
1570 1550 
1.61 1.64 

71 AIR 
72 168 

191 199 

10/24/85 ' 10/28/85 
4 4 

WL6 
% \.EIGlT{g) 

72 1440 
75.7 1514 

6 120 
6 120 
3 60 

9.3 186 
13 

2000 
12.51 

10/17/85 

1680 
1.78 

111.01 
1545 
1.64 

AIR 
336 

72 

11/4/85 
4 

% 

72 
75.7 

6 
6 
3 

9.3 
13 

12.74 

WL7 
WEIGff{g) 

1440 
1514 
120 
120 
60 

186 

2000 

10/17/85 

1700 
1.80 

112.33 
1578 
1.67 

AIR 
504 

95 

11/12/85 
5 

n 
I ...... 
w 



CCJ.1POSITIOO PROCTOR IDENTIFICATIOO 

\""11. \-w \.M3 W4 \.116 \'116 \..Ml 
MIX F001JLATICJ'.l % WEICHT(g) % WEIG-IT{g) % WEICHT{g) % WEIG-IT{g) % WEIGfT{g} % WEICHT{g) % WEIGHT(g) 

It\CINEAATIOO ASH(DRY) 70 1400 70 1400 70 1400 70 1400 70 1400 70 1400 70 1400 
INCINERATICJ'.l ASH(RAW) 73.6 1472 73.6 1472 73.6 1472 73.6 1472 73.6 1472 73.6 1472 73.6 1472 
LIM: 6 120 6 120 6 120 6 120 6 120 6 120 6 120 

~~2H20 6 120 6 120 6 120 6 120 6 120 6 120 6 120 
3 60 3 60 3 60 3 60 3 60 3 60 3 60 

Wl\TER MOCD 11.4 228 11.4 228 11.4 228 11.4 228 11.4 228 11.4 228 11.4 228 
lDTAL. M:HSlURE (CALC} 15 15 15 15 15 15 15 
TOTAL M:lISTIJRE (MEAS) 13.6 14.62 15.18 14.58 
TOTAL MIX WEHN 2000 2000 2000 2000 2000 2000 2000 

MIX ~ 12.51 12.47 12.47 
MTE FMRICATED 10/17/85 10/17 /85 10/17/85 10/17/85 10/17/85 10/17/85 10/17/85 

ffiOCTffi CHMACTERISTI CS 

WET WEICHT 1755 1765 1735 1765 1765 1760 1765 
\fl DENSITY G/CC 1.86 1.87 1.84 1.87 1.87 1.87 1.87 

LB/CU FT 115.97 116.63 114.65 116.63 116.63 116.30 116.63 
DRY WEIGHT 1600 1607 1613 1585 1590 1613 
DRY DENSITY 1.70 0.00 1.70 1.71 1.68 1.69 1.71 

CffiE TEWEAATURE 49 49 71 71 AIR AIR AIR 
OJRE TIM: (h) 24 72 24 72 lffi 336 504 

CXWRESSIVE STRENGTH {psi) 200 too lCM 147 187 217 95 155 
to test 

DATE TESTED 10/22/85 10/24/85 10/22/85 10/24/85 10/28/85 11/4/85 11/22/85 
AIR CURE TitlE (d} 4 4 4 4 4 4 '5 



' C(»DSITIOO 

WNl WN2 \-l'l3 
MIX FOIMJl.J\TIOO % WEIGfT(g) % WEICHT(g) % WEICHT(g) 

I~INEPATHJ.J A.9-l(DRY) 68 1360 68 1360 68 1360 
INCINEPATIOO A.9-l(RAl~) 71.5 1430 71.5 1430 71.5 1430 
Lit'E 6 120 6 120 6 120 

~~2H20 6 120 6 120 6 120 
3 60 3 60 3 60 

WATER flDDED 13.5 270 13.5 270 13.5 270 
TOTPJ... MJIS1URE (CPJ...C) 17 17 17 
TOTPJ... MJIS1URE (MEAS) 
TOTAL MIX WEIGfT 2000 2000 2000 
MIX pH 12.51 
f)ll.TE FABRICATED 10/18/85 10/18/85 10/18/85 

PROCTCR CllARACTERISTICS 

WET \.fIGfT 1815 1805 1810 
WET DENSITY G/CC 1.92 1.91 1.92 

LB/Cll FT 119.93 119.27 119.60 
DRY WEIGfT 1615 1620 
DRY DENSITY 1.71 1.72 

CllRE TEWEPAlllRE 49 49 71 
UJRE TifvE (h) 24 72 24 

crnffiESSIVE STREf'.rlnl (psi ) 50 too lON 195 
to test 

DATE TESTED 10/24/85 10/24/85 10/24/85 
AIR CllRE Tlt-E (d) 5 3 5 

PROCTffi IDENTIFirATIOO 

WN4 WN5 
% WEICHT(g) % \.flGfT(g) % 

68 1360 68 1360 68 
71.5 1430 71.5 1430 71.5 

6 120 6 120 6 
6 120 6 120 6 
3 60 3 60 3 

13.5 270 13.5 270 13.5 
17 17 17 

2000 2000 
12.49 

10/18/85 10/18/85 

1835 1825 
1.95 1.94 

121.26 120.59 
1680 1620 
1.78 1.72 

71 AIR 
72 168 

255 133 

10/24/85 10/28/85 
3 3 

WN6 
WEICHT(g) % 

1360 68 
1430 71.5 
120 6 
120 6 
60 3 

270 13.5 
17 

2000 
12.47 

10/18/85 

1815 
1.92 

119.93 
1632 
1.73 

AIR 
336 

175 

11/7/85 
6 

\-l'l7 
WEIGfT(g) 

1360 
143) 
120 
120 
60 

270 

2000 

10/18/85 

1810 
1.92 

119.60 
1648 
1.75 

AIR 
504 

165 

11/12/85 
•4 

(""') 

I ...... 
U1 



CCM'ffilTICJ.l PROCTOO IDENTIFICATICJ.l 

\<Dl w~ \<K)3 \..ol \...o5 \.U \..07 
MIX FOl«JLATIOO % \.JEIG4T( g) % WEIG4T(g) % WEIG4T(g) % WEIG4T{g) % WEIG-IT{g) % WEIGff{g) % WEIG-IT{g) 

INCINERATICJ.l ASH(DRY) 72 1440 72 1440 72 1440 72 1440 72 1440 72 1440 n 1440 
INCINERATICJ.l ASH(RAW) 75.7 1514 75.7 1514 75.7 1514 75.7 1514 75.7 1514 75.7 1514 75.7 1514 
Lltv'E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ca~2H20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C8 15 300 15 300 15 300 15 300 15 300 15 300 15 300 
~IA TER flDDED 9.3 186 9.3 186 9.3 186 9.3 186 9.3 186 9.3 186 9.3 186 
TOTM.. MHSTURE (CM..C) 13 13 13 13 13 13 13 
TOTM.. MHSlURE (MEAS) 11.9 12.63 12.16 12.65 
TOTM.. MIX WEIG-IT 2000 2000 2000 2000 2000 2000 2000 
MIX pH 12.48 12.4 12.32 
MTE FJ'IBRICATED 10/20/85 10/20/85 10/20/85 10/20/85 10/20/85 10/20/85 10/20/85 

PffiCTOO CHAAACTERISTICS 

WET ~IGIT 1704 1683 1681 1686 1709 1685 1677 
WET DENSITY G/CC 1.81 1.78 1.78 1.79 1.81 1.79 1.78 

LB/UJ Ff 112.60 111.21 111.08 111.41 112.93 111.34 110.81 
DRY WEIGHT 1610 1595 1580 1575 1630 1632 1623 
DRY DENSITY 1.71 1.69 1.68 1.67 1.73 1.73 1.72 

QJRE TEWERATIJRE 49 49 71 71 AIR AIR AIR 
a.RE Tltv'E ( h ) 24 72 24 72 168 336 504 

CCM'RESSIVE STR8'XJTH (psi) 788 816 462 557 557 605 !:D3 

DATE TESTED 10/24/85 10/28/85 10/24/85 10/28/85 11/1/85 11/7/85 11/14/85 
AIR aJRE Tltv'E (d) 3 5 3 5 4 4 •4 



- -------------

CCWOSITIOO PROCTOO IDENTIFICATIOO 

WPl HP'2 WP3 WP4 WP5 WP6 WP7 
MIX F001Jllffl00 % h£1Gff(g) % h£1GIT(g) % hfIGff(g) % \.EIGIT(g) % \.EIGIT(g) % h£IGIT(g) % ~EIGIT(g) 

Il\CINERATIOO ASH(DRY) 70 1400 70 1400 70 1400 70 1400 70 1400 70 1400 70 1400 
lt{;INERATI~ ASH(RAW) 73.6 1472 73.6 1472 73.6 1472 73.6 1472 73.6 1472 73.6 1472 73.6 1472 
LIME 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~~2H20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 300 15 300 15 :m 15 300 15 :m 15 300 15 300 

~JATER ADOCD 11.4 228 11.4 228 11.4 228 11.4 228 11.4 228 11.4 228 11.4 228 
IDT.Al MOISME (CAL.C) 15 15 15 15 15 15 15 
IDT.Al MOISlURE (MEAS) 14.4 13.98 14.02 14.16 
IDT.Al MIX h£IGIT 2000 2000 2000 2000 2000 2000 2000 
MIX ~ 12.37 12.38 12.39 
DATE FABRICATED 10/20/85 10/20/85 10/20/85 10/20/85 10/20/85 10/20/85 10/20/ffi 

PROCTOO CH.AAACTERISTICS 

WET h£IGIT 1736 1776 1766 1759 1776 1792 1772 
WET DENSITY G/CC 1.84 1.88 1.87 1.87 1.88 1.90 1.88 

LB/QJ Ff 114.71 117.36 116. 70 116.23 117.36 118.41 117.09 
DRY ~/EIGIT 1635 1678 1658 1633 1690 1743 1723 
DRY DENSITY 1.73 1.78 1.76 1.73 1.79 1.85 1.83 

QJRE TEWERATIJRE 49 49 71 71 AIR AIR AIR 
QJRE TIME ( h) 24 72 24 72 168 336 504 

C(}1PRESSIVE srmraH (psi) 573 833 585 513 851 1126 1241 

MTE TESTED 10/24/85 10/28/85 10/24/85 10/28/85 11/1/85 11/7 /85 11/14/85 
AIR QJRE TIME (d) 3 5 3 5 4 4 4 



~ 
C(Ml()S ITI CN 

~1 ~ \>,Q3 

~ I MIX Fm-u.ATIClJ % WEIGfT(g) % WEIGfT(g) % WEIGfT(g) 

INCINERATICN ASH(DRY) 68 1360 68 1360 68 1360 
Ifll:INERATION ASH(fW.J) 71.5 1430 71.5 1430 71.5 1430 
Llt;f 0 0 0 0 0 0 
Ca~2H20 0 0 0 0 0 0 
C8' 15 300 15 300 15 300 
WATER POOED 13.5 270 13.5 270 13.5 270 
mTAL MJISTIJRE (CALC) 17 17 17 
TOTAL MJISTIJRE (MEAS) 15.6 16.09 
TOTAL MIX WEIGfT 2000 2000 2000 
MIX pH 12.58 
MTE FABRICATED 10/20/85 10/20/85 10/20/85 

PROCTOR Cl-lARACTERISTICS 

WET WEIG-IT 1848 1837 1868 
\.JET DENSITY G/r£ 1.96 1.95 1.~ 

LB/OJ FT 122.11 121.39 123.44 
DRY WEIGHT 1745 1712 1745 
ffiY DENSITY 1.85 1.82 1.85 

OJRE TIM'ERATIJRE 49 49 71 
OJRE TI~£ (h) 24 72 24 

CXM'RESSIVE STREJ'KlTH {psi) 1062 1038 736 

DATE TESTED 10/24/85 10/28/85 10/24/85 
AIR OJRE Tlf'.E ( d) 3 5 3 

PROCTOR IDENTIFIC'ATIOO 

\..Q4 \..Q5 
% WEIGfT(g) % WEIGfT(g) 

68 1360 68 1360 
71.5 1430 71.5 1430 

0 0 0 0 
0 0 0 0 

15 300 15 300 
13.5 270 13.5 270 

17 17 
15.95 

2000 2000 
12.55 

10/20/85 10/20/85 

1840 1823 
1.95 1.93 

121.59 120.46 
1780 1730 
1.83 1.83 

71 AIR 
72 168 

007 1122 

10/28/85 11/1/85 
5 4 

~ 
% WEIGfT(g) 

68 1360 
71.5 1430 

0 0 
0 0 

15 300 
13.5 270 

17 

2000 
12.49 

10/20/85 

1820 
1.93 

120.26 
1765 
1.87 

AIR 
336 

1377 

11/7/85 
4 

% 

68 
71.5 

0 
0 

15 
13.5 

17 
16.91 

\..Q7 
WEIGfT(g) 

1360 
141) 

0 
0 

300 
270 

2000 

10/20/85 

1820 
1.93 

120.26 
1763 
1.87 

AIR 
504 

. 1182 

11/14/85 
,4 

n 
I 

....... 
()) 
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