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1.0 INTRODUCTION

This progress report describes the program activities for the
Hamilton Standard mobile fermentation system at the Monfort
feedlots during the July - September, 1977 period.

2.0 ACTIVITIES DURING THE LAST QUARTER

2.1 OBJECTIVES

During the third quarter of 1977, the objectives established
for the field experimental program were:

Continue evaluation of baseline performance
utilizing fresh beef steer residue at 0.25#
volatile solids/ft3/day with a ten day residence
time and an operating temperature of 57°C.

Begin evaluation of the comparative yield
from typical aged feedlot pen residue at
the same parametric conditions previously
used for the baseline study.

2.2 TEST RESULTS

Use of fresh residue from beef cattle continued during the early
stages of the reporting period. Cessation of the daily additions
of iron chloride on June 10, 1977 were associated with a slow
increase in total volatile acid concentration from 1000 mg/1
to 2000 mg/1 by June 17, 1977. Operation of the system at
57°C, 10 day residence time and 0.25# volatile solids/ft3/day
ultimately resulted in a baseline specific gas yield at 7 ftj/
# volatile solids loaded. Coupled with an average methane per-
centage of 55%, this resulted in a specific methane yield of
approximately 4 ft3/# volatile solids loaded.

During the month of July occasional dosages of either iron
chloride or aluminum chloride were made in an attempt to
reduce TVA concentration within the fermentor without much
success. During this time soluble concentrations of phosphorous
and sulfur remained essentially constant at 80 and 100 ppm
respectively.

Because of the relatively high sulfate levels (800 ppm)
previously found in the well water used for processing, a new
water line was installed. The source of this new supply was
the Greeley Water Company.  The basic water line was already in
place at the Kuner facility for the purpose of providing water
for the feed mill boilers. This water is derived from Rocky
Mouhtain runoff and is essentially free of all impurities
(e.g., sulfate concentration equal to 3 ppm).  While this change
reduced the levels of sulfate introduced with the process water
used for mixing the slurry, it did not affect the drinking
water utilized by the cattle which still contained high levels
of sulfate. Thus, sulfate is still introduced via the residue
into the system.
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During this stabilization period a review of the Monfort pens
to locate a "typical" dirt lot pen had been performed. Several
pens whose waste characteristics (dry matter and volatility)
appeared typical were chosen. It was then determined which of
the pens was due for cleaning. Pen 307, located in the
approximate center  o f the feedlot,   met the above criteria. The
pen was scraped utilizing a front end loader and brought to the
mobile processing facility.

The collected residue was then ground through a "Muscle Buster"
(hay grinder) to provide a large stockpile of homogeneous
material. A comparison of the pen 307 material which had
lain in the feedlot for approximately six months prior to
collection and the fresh residue collected from the steers
set aside for us is indicated in Table 1.

TABLE 1

COMPARISON OF RESIDUES

Fresh, Aged Fresh,

Drug-Free Drug-Supplement Drug-Supplemented
Feed Feed Feed

Dry Matter 20-30 75-80 25-40
(%)

Volatility 75-85 65-70 75-80
(% of D.M.)

Chlortetracycline          2                2                  4-8
(ppm v.s. basis)

Monensin None None 2-12
(ppm v.s. basis)

It may be seen that, as expected, the analysis of the aged residue
indicates that dry matter is considerable higher while the vola-
tility of these solids is less than the fresh residue.  The residue
from pen 307 was collected from the front section of the pen with
the majority being scraped from the concrete apron extending back
from the feeding bunk. This eleminated a large amount of extraneous
sand and grit from the collected residue, thereby avoiding potential

4 mechanical and operational difficulties, while retaining the basic
objective of evaluating aged residue. 'Methodology for the removal
of sand and grit from highly contaminated residue will be investi-
gated as a future task of this program.
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The levels of pharmaceuticals indicated as present in the aged

residue probably are the result of degradation from the levels

found in fresh residue from pharmaceutical-fed cattle. The exist-

ence of chlortetracycline in the fresh residue from the cattle fed
drug-free feed is probably due to the inability to completely clear
the production feed trucks of all prior materials. The trucks

which carry the premix containing the monensin were not allowed to    
carry the feed for our cattle. Unfortunately, the possibility
existed for the chlortetracycline-bearing premix trucks to occasion-
ally mix our feed.  The level of chlortetracycline shown in the
fresh residue is, therefore, probably a carryover.

First loading of the pen 307 residue was initiated on
August 11, 1977 by the inclusion of small amounts along with
the normal daily loading. Complete switchover to the aged
residue was accomplished on August 15, 1977. The effects of
this transition may be seen in figures 1, 2 & 3. Total daily
gas production, as well as specific methane yield, indicated
a sudden decrease. This decrease, however, stabilized relative-
ly quickly indicating that the material, while having a lower
gaseous yield, was not grossly toxic.

After stabilization at a 10 day residence time, 57°C operating
temperature and nominal 0.25 pound volatile solids/ft3/day

(the same conditions as those in operation during baseline
fresh residue parametric testing), the daily specific methane
yield was approximately 2-3 ft3 methane/pound volatile solids.

The 10 day running average of specific methane yield, which acts

as a smoothing function for the somewhat more erratic daily
yields, indicates a yield of 2.5 f€3 CH4/Pound volatile solids.
This represents 60% of that obtained from the fresh residue and

is most encouraging.

During this period of time the concentration of Total Volatile
Acid was allowed to rise.  That is, no attempts at control

(e.g. iron chloride)  were  made in order to learn what equilibrium        
value would result.  By the end of the reporting period, the TVA    I
concentration was approximately 4000-5000 mg/1.  While reason-
able gas production was obtained, the likelihood exists that the
elevated TVA concentration was causing additional stress upon
the fermentation system.  As a minimum, it probably leaves the
fermentor more vulnerable to upset.

At the end of the reporting period the system is still in a
stabilization period.

2.3 PEN WASTE CHARACTERIZATION STUDY

The effort associated with "mapping" the Kuner feedlot, which
was reported last quarter, was continued.  This sampling will
provide a more complete profile of the facility. In addition,
the effects of seasonal variations may become evident.



2.4 REFEEDING

During the reporting period preliminary attempts at refeeding
the fermentor contents were performed. The objective of the
test was to determine acceptability rather than any nutritionalbenefits. Several bucketsfull of fermentor contents were poured
over one section of the feed for the cattle set aside for our
use.  On a free choice basis the cattle chose to ignore thetreated feed. Only after the entire feed bunk was treated and
after much hesitation did the cattle consume the treated feed.

3.0 PROBLEMS

None

4.0  PLANNED EFFORT

During the next quarterly period it is planned to complete the
following activities:

Use of the aged pen 307 residue will continue at a
nominal loading rate of 0.25 pound volatile solids/
ft3/day along with a ten day residence time and an
operating temperature of 57°C for the purpose of
establishing comparative yields.

Evaluate the nutritional benefits obtained by refeedingthe fermentor contents prior to application of centrifugal
separation technology.

Continue evaluation of the variability of feedlot residue.

Establish separation operational parameters and refeed
product analyses.

4
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PROCESS GAS QUALITY METHANE GAS
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PROTEIN FERMENTATION PRODUCTS TOTAL WEIGHT
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PROTEIN FERMENTATION PRODUCT DRY MATTER
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PROTEIN FERMENTATION PRODUCT DRY MATTER

:t.. F.,

....=t..

.: 11.5-3,  .

...„-...

-V=439:'1-  I   3-:
· ----*, · ·  .---1 Z.- ·  1-                 ·i
- t -.-' ...- .-----1 - -

- . .I.-: t-· 1

1-,-i--CK--:1. '..

.. : I.:.t.:.4---/ . -11       -11 :--·I
···-: -t-·4 ·    -1   ·         -+1 -*.

--i

a l:  - - ;                                                                                                                                                                                                                                        .0
7     813 -: 4 ./-9
C ·MZ:. ... 1 '1

M

KE.    -11=        1   -==== .. - . -...

„:-      - 1-

0
...W

rt

3-. iiIa
-

- :7· · ·

..:1.-

.......

.:.i.i      .-:t ·.:-
1

:

11»         93          9,           9,19., 71. '15 '15 '1,3 '147 71'. '1'S '1'* '1'. 9.- .1., 9,+ 9.6 9         8111.1- 1110



PROTEIN FERMENTATION PRODUCT CRUDE PROTEIN
-  . . . -.1  - --. .- .1: i_:1: '-·t ':-'·:1:.29 1!11.i'v' 11:F ··. -     Ar• ,-r·  ·---4 •    ·  · , - 1.17: rlr,jili  r   -

TA.*42·:-  ,  .·-'liz.-:1 I-    :1:'-    -CT:/t.Mimr.» -  -7.6
1 ..- 7-,:i i --  :i  . -:i-::.: i.:,-Gilt-r:ii-,4 k;:iL fifi -1.  1.:· i '- :Ek zil---- -     1.  *  ...1  '- I  .-1  ....  1.-- . ..r-rt' •-1-- 1.11 --5, 'J'.1- :.1: -1 .1 4:1.-IJ'.1   .... .1,4. i  .1,1  '1:1. '. .- . 1-++  4 It- 1-- -+I .- . -=... .... 1.*   . ..  ...  . -
-

.      : . . .  :...1 --    :       . -  I  St;:,4'  114,  tv,-Trtr Jil:Zit;   2. "   ' " " - : . . .   : .r      1
=,-,-     :3.-,  .- .-.7.:2 . -- '4„- 'vi i.i ti.-:4-Z  .s.1-·                          -.' ·... -:*: ..1: ,-.. E-*.t'rt: :-4: 1... ,. '..  .1.:1-**3-    -     4- 1114*Tx

.   --4,5.1,-.' ..:I=-/4-=1. .$1: :f:i--:;· 14-!•:; .,=L -      :.-:,··· . :-- :6:f_,   -- f#- _22-:1'.---&1  .--MA Nii:-E. -4*2 &- 4 iii- ., .I.EE. .-LITLE  ..-1-'  -,ti.1.-T.MT'.'TE 7.,·  '._.,_.      ,           ......       _..     .       ..         . .                                           '1-42  i+Tfiuf"  -Ert-*'. #  1.z'-d.-  .fl dir:  -Efit-z :4 6L fil[ 4,1-1,1 3 t - - ihM-1:=-.z,_1=.2   - --·   - .· '-1-•- '--- r. *-1--t '- *- **+1-41-1-+-•r•+--- .-../--..-* LL -1. .W-/-1.-. .- -  I. 1
' r     --         '-7- --- ----- iT:    7   ---1  4- -'*  - ·-r·  ·r'- · - , ' .6- 4-1-+*·rt-»-'- t.„.....

- 4-*-.-•"- :  i-•-  -- --1-1 -*.. --1-- . -t-- -- ·- - - ·-- ---·-- -t·...
--2·_. :    i-  .--  1-MF--  -1 L;:    : -   .       - Z

9---1 ZEd , 91,1,·3101, 1- I: ri--,6-i. .-fi632#9 £El '-fltt tf fl Fi,-1, 1-. 6444'---1.-4-1      .     -  .- 1 -      -- .-    1 ... .--- .-  ..... .-  -  -   - ..--- -          --   *    -   ....   .--- .. .- --- ...1 --  -- I -r/ •  --4-·1 1 - + +.1 - ... . ..--   e.

-'--z.--- ·- --.Sifit: -Hin. -:.    -$..-       ..      .. - - --5*9-3;.7'.·-:    3  - s--: --  --  - • --4 '-. -..    --.  - -4 Ill--I Ill--6 »-r-/.Ir.- T ' I.-/-'-I '....  . *.
' .  .....  ---   - -  --r-    '  *.-   6--r,r*- -0-1--1-»+ 1-4 -- -1 4-·*·  · '-- . · '

· r -z =uz r-:i FL- "zr;ttipr; 1 -'-r:n.::.z-knir.: 7 2...
---r. ''  .--t-'··.-I' -·-r ,t; -t-'.-1-r- -r-'.- 1.-*---2.- -  ,-*. -- -  - -„. .  -    '    .--·  1.•.-       I.--1- 1--·-· 1     -      -

1 .      -   1. ,   .-. - :  .. ..--nI-*   . .--.--- - -243       34-tawba*iftpaiffal#eptal :--

r                --r--  -  -- -  -r--1-1-'    , 1  r  - 7 71   + A--L.   .
-          *.-                           -        p       - *   *   *     -+   -  '-  -  +'--*-r---1  ..  - -* -- .-*-Z-----TES 4,-tir:.- 1«+r -=tl:..   ..:-4   *r   = '1€=7.T  r--..      :  _.1-1 T'Z-™-1            --ZZ.  4.1.  -FLTLIL/frl,4=3 tl-  -,

-

- ·--- A-- ·1-·         -- -----  -+-·-'11·-4 -r_.t.- j--    .  .:Z,-:
- "i. TE    1'1-1---'-Ill 7     -- '-.114 3  2' -Efd2-T'I  .)131 -HI .-L-13&:EI- Il: -.

. -   -  T   ..-.- i°-Li..     .._ .._-- ...  -_-*.- _,1 3- 1 .ki--. 4.-Lt4_12!..   ill  -  :.61  .     :
_+._ _.*- 6--- --r- 4 --;    *r--t-,-I'  *.$* .-  - '    .       ·  1

--+ 7-4.--4.    _ _. __1- -1-;·-     I-         .Z-1-2 1  -r-Zi-  -T -" - - -  -   -   -·_    L. --1.1:.2.-4-fEEr =tzy--    .---T..r-T-- 2,-     ,=7 --  :   -•-  5-----Zil-4=t-x-,   -=---    Z.L·   .9-  r.'r--'    -.r:»Z-2- '221 .tri,r*, Mr=:tr.Irl-p»  :.
:-1,21£. r54=:-4, ri-4=ir= :_z--        u  '    --.s.t.A.-:-.··- -'.*4-7-- -=.z,4-*.1  -- prl-H, brt -  =3= r·    -  ' -:r:-:=-  17-115* -=.2,z..:-2-2=.;2.-i-·'  .: 2           .     ...

......      ---„-- -  ---- 9  -  --    --  -    --   , -- -  - ... -------•---•---·-' --- ---+---=-rk -- - -T * .... I , ..   -

4  Q 6 -1.     t- .. .2_ .
.9

..
„ 4 ., .            H

- ,.*'- --            ·  ·  · ,           ·     · · · •   0

K  E r
C

.-t      - .4 -

.....f- ..:   .I l p

N
:111.

------ 1 - ...  --r r :1 1           .   ,   1,   . . .... t, ,  '. , I.,  . .I, . . ,  . , . . , · .lit,-14:;-':·.i ··;-F .J

' . 1/1':+' ' i '''' '| '2':
--·r- -  -- 4.-- -· -1---   '-- ' · -4.-_11-:.L- -1.                   -71-- -1 1- ...         - -

-

.-- -.-----1 4  ---*-2.-- •--- '

3,-EEELZE '---2232  0.=--.1          421:-r::r.        _ _ 4-+    --  -:r--1-,-3-_r-r_-_:rz.-:-·---.- ---- -  LI== r-FFI  lj 4--·- -
...... ... -m ... I.  . ...-

. -     -  -      =: -=7 -: L.       r.- --1-:=s-:-11*... -rh 2-Ch.=.c   r:tz/1 Z  : .            , .
T-r- .

---JI :__1 -_zz -: Z- -=L-- S.:=7-=-,_*r.LE..r-.tlcr.;415  21: 1;.. .---   ---    -.   *.   -  -  .-  ·  -- . -- -----t-+r-- ·-4--·.   ,-"  ···=  ··

 E                                                                                                      *'._-w'. ""  #- #_*--- * --   1'   -,-» -1.--41+1-Tt-tr -!-ri  r·rt 1  1 Trt  i  · ·--nnS 12-=itts-Fit_rir. t:fi -t:i ·tt  -Itt, il&gir1 -Z- .....- .....

--- -- -412- -L=LE:-.1 . . '.13 , 'i-:, 'lt'-1 :  11.,i ·r 1: ti» 129
-  L i .    -   .   -*    - --  ..- 4-   ---. 4- -  -- -- -         '            . -   '

·· .1 1--- -1., . - ,- U   --:-     i. . . . -  1.2-r
-  &     .  .  -r-  .-„-- -. .e- --:.1-t-=z:=:   v#  1»=p.4411triti}#11;

.......-

---     1---  ...                                                                    . .   ......7 -1-  .1.            ...
+

': :'E21:i.:111   ':1 :|i' LIli lili lilI.....- --
--+rr  -     7.- 1  - . '-  ' '-4 -I-r--r-#1-1-r- '-- . T..--·-- r -*-4.- -•  ---  _-.----t -- --*-r---r·•--i •           -      --, 17'    *-1 - - ·rr·-rt·rt

-r--  --    '             ;                   - . · -  ·-      -  4.----, -+4-  .•.44--»*4-
-r. -    - -  #4-1- + -  :  .  -            ,  , -4-L-t...- -6-1. r

.:U l,f-: 4--;---I -- -1-_„_+I ----*-- -  -#.-i ----*. I .   I.-•-• *-t - -f*-+
--

 1 --- -    *-A --5.-; -- 9"   ·  6   _LI_-*-6-3 w-i,riwigt»--4'-- --- -                     --   ---           -     --- -  ----- -- 1.-1-6-4 --4 - ..,-- .1 111 .-
45  :-4.- - - -*·r*---·· 7- - - ·T- + -·r*·*-·0--r-- - -*-·-4 •- .- . i.:      . . . .  +1 . r--1......

.. ..... I. -·-------- -----· ++-f -4+-*+,------•-   ·· •• -+ +441--rr-•--6- --
:-=- ..1.-:.1  ..  .. 1 --, -i3--A-Ii-- G   i: -IJ-:·.-n-b.·i:-Li.        .--I.1     LTI, '    --  --- 1 _.-'.„1* /   4  -- -   .2 154/ .07.---Z=.ri-= * .I=:5=,1.-. - '.- . VL  ryi -      -t .- --          .         * .    . - - - .  .-  -  .... . -  -   . . ... ... .  - ..... .   . .  - . .          --  . . . . .1        .    -* . . . . ... r-r----- -r  =-rr--r* - -  .

411'.      512       516      51,0       51 4   -   18      517%   : Slu.     5 10     6 3      6 7      6 11       4 13   - - 19     61          6          71121 17    It



PROTEIN FERMENTATION PRODUCT CRUBE PROTEIN....  -.---  ---

.1

-1..

1- . 'i

-1 ..                .1

e r,       1    -  .                                                                                                                                                                                                                                                                                                                        S · Z Ft-:

r PH!:. :..1:.... i.'.1                                                                                                                                                               1.1.1- 2C ./:1    FI-J- *J
8•AL-·-:,--«4 --:. -.

-4                  ..1                                                                                                                                                                                                                                     9
1-                                                                                                                                                                                             w

i
O'

-:.1:
,-

.--/

..1...  .

- -4 :- -
1.

I. .                                                                                                                                  .i
1

.1..

.- ---.--i            - --4.-I .

-E: -

7-I---mr;:7 - --:,-z-r

'1,1  71,  Tls  13  71,5 71„  '12, ' L)- 16*  91- 9•  61..  81,4  8 ,8  81,6 6 19  9,0  93  9,  9,/



FERMENTOR LOADING VOLATILE MATTER                               

.1...
I.......        .... -.......... ..  ..............--

. -I.----' -11-1      .- ..di -1--1- 6-: - 1 -
........

1 .                                                                                                      ...       .                                                                                                                                                                                                                                                                                                                                                                                                                                ...,   I.

....._- .._..1--.-
..1.1-I. *-.:.--

1.0

..1... . ,  .._.....  ..  ......  ..  .:  .  ..-* ZT .--'
:1

1 22 ..liTIL :--  .  ;.-'·i-III j... .                                                  :IIi:4.- '11. -- -:..   .:-::'.--1:-5: :=.3 .:
0.1  .2.1.1.1--&11...Li-- .i. P.. -.. :... ..

m  t:--1 1.-:· ! . : '----'----.t: ·-t- -*-  - - : :t. /1

E#.;-  .
.l

i   ., 1-    .                                                                                                                                              a
5        1: /7.11%1                                                                                                                                                                                                                                                                                                                                                                          Z

1 rn 1.2-: -1:
I ·--···4· -- 3---Ti :-:T-E-:...1.:.:  .:...:3- -_.-:..:r:-:.i..: ... 8

:

.Uf --*--  : 1.-: { :::.-....... -
.-.- -

O.6  8 .............. :i

0.4                                                                                                ···     ·       ·:·: :...FE;.-
..

.--              -            4... -...    ...-
....0......

··· ··-.1·· ·I····-··· · · - ·  ··    ··  ·    · ··· --··- ..···1· ··  ···1 ··  ·· ·  '·- ''- .''..

'31-1-.-6 1 *)1-E  -0-:I  -- 11-:li-:2  I I--1,142*-I E-  -1. i'.1 -1*I. I. -- .................  . .  ;-: -:2.2.EEN:=
:Z   ...·     '   '  ·  ''    ' ': .  z:z 1-7 ile:

- '    .-1 -:.: T

0.1- .....:..:!-:.4.:...0-: : :i:- ::-7 ·.•- I ...Ili:,Il". 1  . .... .......
-----

.· ·:-=:..:.::..  .:t:i: -.:::..
i ..:-1.71  . . -f

 LS 511 51 & 1,0 51,4 51,/ 51 1 1 51 L& 5110 93 77 61, 1 9,5 61 6 8 i/\9 123 Ill     1



FE_R-MENTOR LOADING VOLATILE MATTER

1

i.0

\

i>':  -
14:

..812.                                                                                                                                                                                                                                                , 3im
'E# - 10

1 1\1-1-1   1  .
.1    1 96.1-:

1>! 1.
0·6 I t n                                                                                                                                                                                                                                                  o

10                                                                                                                                                                                                                                                                                                                                             W*
9.
'C
(D
0'

O*·····
.... -.....1-.- ---,--1 -

-9.9     - I-  I

199  0  9             91 9 -919 : 929
0                                9                        910,0,0         ,      9   9            4179        9    -I'IT   --  '         I    3;'-1'        -'2- 7% -F+WAM F 917 9   1*7 99Se   

0

97'vv
t

92.57 ffi  fpe,9
. . . .                                                        ...     -                                                 . .                . . .  .  .    - - -I-  -  -- - -

71. 81
0'             9111 11 15 13 k J. 117 ,zi Its I As            - i. 16• ,* 9,4 9,8 811. 866 930 911 9, 011,



FERMENTOR RESIDENCE TIME

-4-- -il. -           r  1
30

'.....
1. , - I.4*-i-

ZS -:-42-I..:.1
-::t-:-/-1--

: :t::r: :Il:.iz::f -:
24

...L...

2t
···]·   1.. i. ·        --·1···

20 1.r::12:   .-:A:·:· ]t: -1:12.  ...i... 1:...r:  . .-  :  .1. -,4··1                                                                                    .3
:E  : 

--3 W                   ·      ·                                 .       · ·              · · ·    . . .  · · ·    . ·       · · · · · · - ·  · · · · ·    ·      ·

/(D           ...1  .   . . . . .

1 4.
itv.      :   -1   /.

iz .
. . . +.   . .t.  ... 4. . .,:r.:tz.:1.--. r:

   .........t. ._..... .....1. . .   ............1-.....·-· .......·------1.-··.·--,· ····- ·T. - . . . .            ...   -

\0 - .
..............-.......--

...... . .... .   ..  t.                   . I:.1 - .....:-1111".-VE.:li#*TA:.T .. I- : --411).iIIE= 1 Ilili-·TI)1 2 t  Ex EZE:331,34%--S
I.   t..

. ..  .   ..            ..                                                  ...... :6:9. **i---:i *:-13.-:1· · :..... :.:*t-=2Niff--4:--i#E,Eggi

- As       ':u- --uu:6-- 1111404#TH-
-:  ':;:Zi--*.-0,

411.[ 91 94     9,1
51 St St 43 91 9„ 61,5 61,9 elli 61 17,4 111 n..4 91& 91- 11,         1 1



FERMENTOR RESIDENCE TIME

30

26f --t-                                                                                   1
-1

2(0 -

2*

22

20'                                                                                         IMJ

 
1, -----la

IW

\0 in' 1--
: W

1

-P-;.: - 1---, 0
16 1 .10

l¤
1 rt

1.                                                                       .g
ia

-'-

\2
J1i

f    'te': 4  1 9446 9 9"F*ff"I'p ' e#10 -9BFAMq VEK 'f/ 449,1,I71;1,0:'3 1 ,eo 
9   4\+      2      1 9  -    .1    91      19183     V|'9.'

6 5
1.-1

iz,      71,   - -1.9   --1.,  - ...Ti,(-  31„-    -7.'I;   ..,1,5--  li, -Tr.     81..        9.-      81,4-    4,6-    861.-  -4- 1 -131'I-   -1,---Eli---,61



RAW,WASTE TOTAL WEIGHT
. , .0 .. .,/1 .1  ; .   :.1.

..1.
i

1. S..   .  ' .  :   .   :      i      i    ....1
il         '    -    '' ,-4.  :                                                                                        1.      .-- ...,1_

1 1 1. ,

1 - .1.1. -      . . = .1.        .      .  -     ,      1
1 -        1     - -  7,        r.               1. .

..

...1

1 -

Soo
.4 *  .. ..... ....4. ..

E-    .--'---:  :  --:-2.1 --= I.....   :0----:.=.:E.f   -1.1: ... .1    1        .                .-  I  ...1   263-i--:_ I.:ELI:6:3: lifi--3':E 13.1..
fis,b-  - -1 1.Y----  .r= ;z)--  36#r  -Vil=- -- -    _-                       ''               '                                                       '        -    1   :   -    t  ..  :   .;rp.  ..7;1=.1 5 :ab-:        i•      -    ·-  -..4.· -    ·,-•·- =1-411.;lr.- - -- -'  --.

1
4

i: A
8   ' S T - 1 09:' .. 1 --0'::..  - t-fi -

4 'v                    9     - ' -    -  4--  -                                ·                          -3    -                       -'-----------                   --        --- --                                                   --   --

=irt--43.-2-         --55..1--       -1 .-- =., --4 4--l--ri--   -3-   .i   I:.1.-34.-           I.  121   -----4.   .  --:31.---S -VEl'I.:E .121.:li #23224·    .  !:1,1..:.   2:i--1-6  S
1WW ...1 - »-S:-  . -  z-1.--1-   --„....- /  .-: ..1-

».--i:-   - --*22  41--1.-:4.»4-4  --2 -    -1. -1--.li:-ri it=  EM  -39 '  -1   u   i  : :1· · .    -HEAE3..-,
....4 - -  .......

200     1 . -

,1                    - --+----, ..,.--.   -       -

1 .,
. .. 4 - -*„.....  --.---..

-  - . .  - -  -     -    -  . . . . . .  . . - . -6-- ,   - - ..„,wpv  - : - 1"'=-r--t '·- f-·R- -
.-

'-                                                                                                                                                                                       --       -   -1 ./  ..

- ,- -       -     '        ..
- -    - - .     I . . . - -i l' * .  - '      - -

...   ......-
-,

4'le  92  516  5£1 j  5),4  5 ,f  Sh.7- .Sll& 9   611  617  61"  61,5  D|18  611 1 4 2,  1 1



RAW WASTE TOTBk  IGHT
[.": L-:-v:: -F-- -,7-:-- - ·  :

600

SOo·

1.

:..1 .... ZiTJ: 1.3.:i:

4,€  _                                                                                                                                                                                                                                                                                                                                              1 3
i>' -  :.:- -I- 10

lc
7          1 *·'.       · --Ig

A 2: -4.- ·-.k· 0
300  :8

I0
:3
rt

1
0'

-ill-.

Zoo

li  ZATAP*0:7 i'-=6'=F==='1
  vv vyv v.yvvv

1:    :./.1

6 ,      71,        its       713        1,           7;          71          11,5  --il   -- 811   ·    61&       9.0  --  81'I -- 81,8      92-  -6C ---81-1„      91,      9,/  9„1/1         '17         11,



RAW WASTE DRY MATTER
'tr:t:. .:!:::.1. .1 i.:"

 '--Z··2- 1 : · -4: -...... .... . ..1

........
: 0. 111 -

-:    1:rttlf,+E-Z .F L. .   :. i :r. i -:. i:..M,-..: r--*tr   r:-:2- 1» .i-:in-
.- 4..+ ..e'l.* ......

..    i.. ZIL-.

..+ .  . -I. . . . .

• ·  f-.+..· · · / ·  · 4: 11
, 4-4 · .....•... ,  1,

100

-4.-1..·   -..:.i- '-:1..
*...1...

-

:-:1'-/1 ::1:11:._:
..... ..'- --50 .1':i-:t: i-::-!:·:--:. ..11 .:.:r:.i...:                                                ······

1 ..- .1-,P::.::; ...:1*:- ..-'1:..: *I.:1:: :i

.i  .i 6.E .'. In
----Il :.-.  -rE-]--: .-:                                                                                                                                                     ·       ·    ·    .. 1   ...   1A ZA:. -

1 014*.: -P..  ···-, Z.-I . . . . . . . . . . .   C
18   Ow-._....._t...,........ ._ .4-. --- -4- . 1-.,-i  6.-k *

Mit:'·'·.:.·--!:.-
.·-· . .1 . ......1.........„ m

----=z-Egr:.7     .1- :2 1---ZZLr 3 -ni:z:gfI:in::  21  :1:·: 1:1:11:t:m L-+ 4;  Z-T*rri' ii:.:- ; zili . :       .  Ii :  :1:IfiliES. 21_4 : . . . ]f: . : 5.·  *a·ht T: : 1 :1    . :1: : . 1.3 :   rfsE  Z

60 .-..i.....t_Z:wi..,   .--  -+I...:-IL. I ·IJ'  ..2  .-f.  Ii7--1:-u-_··I„1-J--256·---  · I··_.i".::i:--·. 4 ' ·1-·I]·-- -
. .1  I ..1--4.1-.--

....
1 .

-·m::iln:'.T -r   --:   '-5-=f--: -rl.:ZZ=-.rq--nr -2. :7-i:-:1:-       i:Z:':T:-7:7-:2: -- i: - '  i.        - I        . 4-N--
. . .    . . . . . . . .

.....' .7. - ·./-·-· ··. j····.·---   ·, ·     · ·    ···- ··    · ·-·        · · ··· ·· 1      ·
50 ..i...

. !:9:....9...   .::...:....118
*. 9                -1..                                            ................re  ....

49    :.-El,- 9:-  -:h:I.i.=12-- 6.1 11*>, Er1    *&116-- -  :.1-¢1.-1'e«.59.1.1. . *23#*1.1-1.11 1-1 111-                      LE
....-.13 fiF  :   ii   ·14-i:"-, Il:Ii.*Ig--.  :·*-1    1:    :i«-:.':e, .-4-I: I  -:-s' I ji.': ]2%F-     -   ., -1. 7,-  -i-r- I.-2-%11* r7

. . :   . .1:    :4=: -
i -- F- EEE-

t      4 „.  Vm ...                                    . . . . . .           -:  :1.:-,-4.;:c -3:-1-:W· T -:.-LA'vj:
3o 1- -  .  4.-9---

,....-- --

. 'tal=
20 :· 5::-1 :-. ·    '--1....4

..       I   ..  .....  ., . --,  .    0 .-

1 .* 8.  .1 -

4'zi     51       51:      9I ,     S;,4 51
51           St

61                      6;                     61                     61                     1  18 111 rLS 5110 611 'el, 1,1'14      115 Its ILb 11-3                  1



RAW WASTE DRY MATTER
1--     .  .!.  ...                                                                                                                              -1

100

501

80

, CE,1,4453'Tifi,21 <7 ' <StilillifQ'fic,imi;1 -Ti# Affelirsillil

r                 81·  -1  .  -1.-1-a-                                                  „-1 
'. Dl 1  1--     : i

7.                                                                                                                                                                                                                                                          -         .     1

04#-_T:--1.:-1
1:

60-

-Ir-5 -            1                                                                                                              ·10

ME.i,                                                                                                                                                                wC-/-/4. u.-- r7    V     ,   1*, i   f7                                                                                                              2,401-    5       .  1 9 7 QV M.-/-*.-- irp-/ -   - 97 9- - ,-'

.tii, . 0
..- 5,(bft/*719 9'IF= 9' :wv               V

3•,F                   c                                                                    --                                                       -.       ---w   . - -.--.     -  -.--,
.

.     ..-            m

201 ·

10.- -/  I

*1,'   Th-- fis-- - 1&---51,  -<in'-'iI, -'i,5 --91"  -81'.  -9,.    61,„ -4,4  -81.8-  811'k  8112. -42  -41   St)   81"



RAW .WASTE VOLATILE.MATTER
SO                                                                                                                                   9

9 19 7 -v
.-  ·-     .57

1 14$ 1.-,r  'I,-  1-1,«-=-li ,-fi. 11.--,I .
I«: -V

I tRI   -'-- -- 1  -   I ,r,  - 1 - 1   7.   --1-vt·  .  E  .-.-<--6 f224,1-- .
1. . -

i ---9:- -0-  i---:- . i-r                                               ! ./

1.                                                                                                                                                                           ..

7o

..g.-

   -  _  _It -f       RE   41-<J t AT-'
i... 1

60 _:: -1 - .1-----rl r„._-'-Ir__--r:-r:  .I 1-1  -                                                       1                    ..    .    . ,-1 :
,-4 -zl - ..-_ . 1-- -6-'.1......- - -6-

6.Q.                                 --                     
                               M

'

'      =-2#32#3246+E*VAT  LEE*zE/-=p --, »--- 2     --1-i .F-,i.  « Am--1-] -r -i---   - i=F-- -1, Ii-' f--- -,li=-t--  tiH Bi,r.i--0,  ...
I  V

N

50  -'.-IllE -1.-15.-:--:tr    =:4zz=33: LE-- z.-'  r-- 1
-. .1

....=4=._. _zj_zu_  - -- --./- --''    -       -*- --        r-     i    + - 1-   fi-·--- --.1 -6    ...1.1..::-1.
-    - -11:.I-i- -  :lzr-·    1   '          - - '        -- -- --1     .   .   ·-

..
..

, - 1 -, - i
1-- I . -     -1

.i- -
L  .·

·1 ;

1.  -    '1  ,      3   .1..4'.:.
40               .-

1- -

... . r-j·-:.1--  ·                                     --·-      .· .     . ... · -- ·- - ·.

li=  -  .-      0.- 1     3 -2- 3 62/  u--E-  1.         1 .     .  9---it--  r-t  --3   --. t-                                                      ..  ......-  -  --  I.       -
. . ' : -TAI ......-.-

.-i

30 1. . .:,21. .--

.1 0                              - :      -1
, I. ,  '   .     .- . . I.

41                                                                                                           Sj, 8            5£k         SIz&  93u  6|1   th   bh, 6)15
61          01         6112 2  51,   5/6   90 j   914              ' Its 11.1 1 17 71<



RAR WASTE VOLATIEE MATTER .90

rt'                                                                                         i

Bol  1- t«,1,1.-,„»=,1»1,
--1

1                                   9                 9 58'9 9 9  2  I - 
Toi-_

-        9 -17123 91 «"  "13' I

6o
DTJ

I e 1 N                                                                                                                                                                                                                                                                                                                                                                                      H
A     tRi.

-0

Gl
1.     1 W n .:.                                                                                                                                                                                                                                                                                                                                      C
N lot..1 ..P
VI     .05'  '                                                                                                                                                                                                                                                                                                                                                                                          M

W L/...
04 F.2.-

i
.. 

.i ..

501 -i....                                                   1/4
R
G.
C

A4f .                                                                                                                       -
1: r.

.

.11.1... -

ju,                                                                                                                                                      1

-blt-<  -71,       715----'is --  'i81   » 1,7     311,.    'ILs    -ihs., 8 16     8 6 .    s ,0      9,#     81,5      9,*.--- 61U   -- - -   -Sti-     9 )      S ,



RECYCLE WASTE (CENTRATE) TOTAL WEIGHT
1

1.-1-1,   -. -.-  111 I--11-4:I .1  .2.111--.11 -
............... -.........

mMEr          . . 1.»#   --  :       I-  -ts
.

· ···.·-1- 1.3-11
I

*
-- -14-           i

.1...

•,4---t---

...-

.:i:.:·:

* -I-

··· - ··-                                         . <1
0

. . .           H

1.:..: H33-- i:  ·'E:fi -·Eili-:31 i.tzE'Ef": EiiFi·r. :ii:·H :· zzi-:A-:6    :   r:-i ; ::I.: '.·I: *- :::itif :Lig.--     :r·- 6.:·*   1· :  :EE,r.      2-.   i:+HES=H ... 1   i:i  · . : .i: · 1.:...1:...    W
zz:.12·...:-it.1-.:. T'i :..i.IL--·-1::-+J 

-·,3.fiE-',  :-   · '-E kilj:--3i--.::    ··:  : -.::·f:.-,   ·...· .   -:  .r:-::f    -     .  -:    ·: :2-- *,,--i:-1:i  : .-:  *1:-::  :..:- ::_-i.:··:    ·::Ij .

.-„

.--.....
1 ..1

-::1---I'lf--    ::  -I.:f ::'::ffi -: * ::1-.:  - HEE
-

. .                  . . .   .  I , , ·     · ·  ·a-·.-

'....'.....-

..1.2--:1:.:=i-:.i.::.i..:...:-  .:..:-=:i:,:-
81       51 9 (, 5 6, 5&   Sh, 611 6 1 6 I

W   61  .     11111 12 '& Iw )14 /18 # 94         616 11% 11.1 4'ID 11



.RECYCLE· WASTE (CENTRATE) TOTAL WEIGHT

:1.

- .9.:5
T- iz:

.1

10 ·!DL-

-7  tRI/                                                                                                                                                                      
                                                     - al

D.
4'..... -
10
0

f.
=3

%a

i

1

..„_J... -

--L. .

61,4 --'li - 'if:i-  -+is   -9"I --tio -'11,   Tivs  le  14„   96,   al,0- ti,4,-  6 ,e   RuL  /1,A,- 9,0   4'i--ei,  -51"



RECYCLE WASTE (CENTRATE) DRY MATTER

11   --H 9   -  -         -:-t" 0 11
-.  /----./.-- ---

.  I  .  -              I  ,

9-- ..--4

..-

.t .

.=«- -111'mtaily
1·-

......  -'

U HE=EnE--1.- .:.:1....--:..7.  .---:Z.:-:.:1:r:                                                                                                                                                    
--4-.1--                                                 1  

BI

04 :». · ·  · -I. :
Dl  ''.. .. H....

Cd :4- 2:Z._ -_-- ..i. /I-- .      - -   ,    . - -       , .  - ... .4 * · :. A

-FEL:---:-  -. .riE=11: ziu:-=:---Z j Z-Z :..: .i : .:z  .-:.1.:.:Zi   z._ : ·    ..:  -:1,--  I..-*: - :.. ,
. . .    - . -      ' . . ···/···-·..t

..: -1-#... . . . . . . . - . . . . . .

-1  -9-4/11 1- 12/1411-1,11 11
,- ,/ '. -I -I- I '.

·t···

I. ... ' .' - . I ' I ..

4|21 511 96 9,0 61,4 51,8 612 . 5116 513u 6|1- 6&1 41   blis bitj 61za bli, 11 1



-RECYCLE WASTE--((EliTRATE)-pR-Y MATTER

Iii.                                                  1

- 7.

- i

-.--1..    :                ..It 41

i E4 r
IZ-

1

.                                                         . Z   1 8 El--
w I Ei .Wt:

-L  
:2

U
0'
*.

46   iiI   - 14   -1*   -71"   11,7   71.,  - 116- --'lis  --8 1 ---9    -86    61'*- ...1,8--4»---RLI-_ -Bli    '13    5,1   S „



RECYCLE WASTE (CENTRATE) VOLATILE MATTER
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RECYCLE WASTE (CENTRATE) VOLATILE MATTER
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PROCESSED WASTE LOAD DRY MATTER
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PROCESSED WASTE LOAD VOLATILE MATTER
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