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" 1. Authority And Scope
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{fThlS work was authorlzed by Contract V62477 80 C 0441
arbetween the: Chesapeake D1v151on, ‘Naval Fa01l1t1es

‘,_Englneerlng Command (CHESDIV), and Booker Assoc1ates,
;[Inc. Sfaai : ,

i:ifThis’prOJect very generally con81sts of'PrOVldlﬁng&E

v‘”7Propellant'Dlsposal Fac111ty;(PDFy

~: . the NOS to meet its existing- and future. propellant and-
~:ﬂexp1051ve mater1a1 dlsposal requlrements.;:;g-;,wrurus_.~'

.~ The pro;ect 1ncluded fleld v151ts by ‘the A&E to obta1n~i“
.f;lnformatlon ‘necessary to’ perform: ‘the engineering e
~analysis, a prellm1nary draft report with brleflng, as

1. sAUTHoﬁiTYfAubasCoPECI,

,’The flnal report
includes recommendations, based on economic analyses, for

final report after. 1ncorporat10n of rev1ew comments, and

a f1na1 brleflng.«,
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'Ammunltlon ‘Pahel) prov1ded rev1ew

contractedkw;th the Amerlcan Defense Prepardness ?

‘ open burnlng ef PEP materlal underfce ta1n

.. however, operate under Permit

ésposal of scrap,

(._prepellants;,

ices: panel, JCAP (<

provided official DOD comment. ‘In 1978 the EPA

7 erated 1n‘
"Tstate of

‘:N@S has offlarally requestedaconcurrence by bo hrEPA and.t'

the state of Maryland as: to.thfsalnterpretatlon ‘of the -

,,regulatlons as they apply to Indian Head PEP materlals.
‘Both agencies agree, and at. ‘the - recomme

ion of ‘the -
EPA, NOS  has requested- written permlss of the Charles
County Health Department: (serving as. Publlc Officer) to

open burn waste munltlons.ﬁ No written permission has

eceived to date from Charles County.; ‘NOS ‘does,
No. 'A223: (Des1gnated E
Hazardous Substances Facility Permit). issued by the State

“of Maryland through April 29, 1985. However, the-
~eontinuing- ‘pressure to- ellmlnate air pollutlon has 1ed t0"
~‘the feeling that any exemptlon would not-; contlnue
fﬁ1ndef1n1tely, and from the start has given: 1mpetus to
‘planning- for eventual e11m1nat10n of open*air;burning‘
.‘entlre]_y_ : . $
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iIn Fall 1970, NAVORDSYSCOM!fund:l;a'study of alternate
'dlsposal systems in an attempt: -select a process ‘that

“iwould;prov1de for pollutlon-free dlsposal”of thesefwaste

'~jé¢t P 947, con51sts of;a

,-compos”tell;

kfglbs/day on'three .- :
»;,and was: halted pr1or to completlon.

-003 - Propellant Dlsposal Saw1ng Fac111ty,;,i
=01 -Contamlnatediaste Flashlng,Furnace

r_subsystems,

and questlons regardlng the l

“Phase II components would. perform satlsfactorlly with i
live: propellants, it was: dec1ded ‘to’ halt: development and
constructlon of both Phases pendlng further studles. N

CTegt
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 The bas1c objectlve of th1s prOJect 1nc1uded performancerrr
~of a study to include a complete review of the facility

as designed and constructed to determine how it might be

modified to be usable.a An even more basic purpose was to

determine a valid and reasonable approach for ultlmate
dlsposal of all propellant and related waste.vr“
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"erumps wh1ch may or maytnot be sultable for pump1ng

ioperitlng w1th propellant . The most lmportant shortcomln

oo IXT. EXECUTIVE SUMMARY OF RESULTS
C()WS*NA lﬂq ———— Comi

fwlth v1brat1ng conveyors., To mod1fy the current conveylng
systemhto produce a worklng system does not, however, appear to-vf

-technologylgap 1f the expense could be Just1f1ed

The slurry we1gh1ng, hold1ng, and feed systems are Judged to be.
_basically functional, although since these systems have -not =
"been tested with propellant, unantlclpated modlflcations could

still be requlred - One -area of ‘concern is the centr fugal

a _vestlgat(on would be: Just'”
aled in furnlshed data,; that the-

“tolthefhlgh pressure WAO pumps develop 1nsuff1c1ent suct1on

head for the high pressure pumps under certain condltlons.j

_ﬁAgaln, modlflcatlons to produce a worklng system do not seem

we. belleve, scarc1ty of. controls and": 1nstrumentatlon whlch i

"i are needed ‘to enable a remote operator to prevent either ‘bed
L dry-out or slurry carry-over as a result of ‘process’ upsets.
"jBecause of minimal controls -and 1nformat1onal data, we feel it

CIII=1




;,would now.* be dlfflcult to correctly d1agnose a problem and take'

corrective action, ~Adequate process- control “is essential ‘due

to-the necess1ty for entlrely remote’ operatlon., Other requ;red'y"'

_mod1f1catlons are: cons1dered m1nor.~ Furnished to” us 'was ‘a

- hazards ana1y51s prepared on the WAO: system by Hercules, Inc;,

- Allegheny Ballistic Lab. - This report 1dent1f1ed twenty—elght -

(28) potent1ally hazardous situations. ‘Ten: (10) ‘were: judged

suff1c1ently hazardous to analyze in depth. Results were that‘

,,four 51tuatlons were potentlally hazardous‘enough to warrant

‘feas1ble for'work to contlnue on the system in an attemptxto
make 1t operatlonal in the future. ~ :

. this type of system- has ‘never. successfully ‘beén used: to- dlspose_r’
. of: comp051te fo) 4 h1gh energy.. propellants. Pllot scale ‘and even

,The Fluldlzed Bed Inc1nerator system 1s only part1ally (02 ooy
“1nstalled and totally untested.' Furthermore, ‘to-our: knowledge,

full ‘scale units. have, however; been tested. asing. propellant
with varying success. The- system ex1st1ng at NOS has many

obv1ous shortcomlngs, which would have: to‘be corrected’ prlor to

‘operation. - The technology to :eliminate these problems: has not
‘been developed to the point: that. modifications could be

de51gned rand 1mplemented with. confldence that a- safe, rellable,p

operational system would: result “Furthermore, the expense can
at thls point be only grossly estlmated ‘but would" be‘Very
high. For these reasons ' (and others dlscussed more fully in-
the text), we: do not recommend further development at thlS

,5The problems assoc1ated w1th the Wastewater Treatment systems

1Although modlflcatlons -are recommended, 1f the far more’ complexﬁlf

do- not appear to be: fundamental ‘in: nature, but more :
nature of . 1mprovements ‘and: ‘troubleshooting which" would be

‘necessary to learn:the operating characteristics of the syStem.

Problem areas still:exist regarding ultimate sludge andj .
blowdown water dispesal, :several key pieces of" equlpment are
missing, and the plant, 1f operat1onal would consume mUCh o
energy.,,,,,;,. : S e B e o

problems associated with other key: ‘portions of the: fac1llty
‘were overcome, modlflcatlons associated . with wastewater o

'v',treatment could be achieved relatlvely eas1ly and’ at: relatlvely,p‘

moderate cost by comparlson., An alternate treatment system _
without the high energy: costs ‘associated with" the wiped f1lm T
evaporators was developed to see 1fit would be practlcal

- Order:-of magnitude cost estlmates for an alternate treatment

system are very hlgh

ITI-2.




Analys1s for Energy Recovery from Fac111ty

E} ',;fAssumlng that the WA@ unlt and/or the FBI un1t w111 someday be
o -~ operational, several opportunltles exIst for energy
1 conservation: . (1) heat recovery- from hot gas: leav1ng the FBI
f[} SETRRE to heat 1ncom1ng alr, (2) heat recoverylfrom the FBI: catalytlc
oxidizer leaving air to preheat - the- entering a1r-'(3) recovery
of heat from the: vapor conden51ng ‘side of the: w1ped f11m
evaporator; (4) use of air preheaters“on b011ers- (5) heat ,
'recovery from WAO afterburner gas dlscharge to heat 1ncom1ng

(7)

;(» : i Water Balance Analy51s for the Waste Treatment Fac111ty

e . Under thlS task, all water transferred to and from the
o treatment facility for each Increment was examined. Our .
'{ : conclusion was that ‘although initially much: water is- requlred
S - for propellant slurrylng and, by nature of the process, much
_  water. is evaporated ‘in the FBI, water is handled in a '~

r conservative manner. Nearly: all the water handled in- the water
e treatment plant is recovered: ‘and '‘made avallable ‘for reuse for
producing ‘additional slurry or for initial f1111ng of chemlcal

e . treatment tanks within the water plant. As prev1ously e
11 mentioned, one hypothetlcal alternate treatment process was
- 1nvestlgated._~ : 2 : _ 7, ; | .
."} .  Study for Dlsposal of 100 Percent of Ordnance Related Waste’

: ;wDurlng this phase, alternate propellant dlsposal equlpment

[ BT, combinations were ‘evaluated wh1ch would be capable of dlsp051ng
]u © of all ordnance related waste generated at NOS. The present
Propellant Disposal Facility would dispose of only a relatively

o « small fraction of the total waste generated even: 1f entlrely

1LJ ' functlonal

The thrust of thlS task ‘was mod1f1ed somewhat Just prlor ‘to the

(1 _ - . draft submitted in September. Orlglnally we were to determ1ne
sty that additional equlpment required for and capable of 100

SRR percent waste disposal: " By modification we were asked 1n o
_[} . addition to determine the optimum: comblnatlon of methods such
L - as use of the existing PDF, continued open burnlng, new

‘ facilities, 'and off base digposal to handle all wastes.- This
Ff . was a formidable task because’ of the enormous number of
j o comblnatlons -and: d1ff1culty in estimating all costs accurately.,;
" ‘However, ‘we have succeeded in developing elght optlons ranglng
from: continued open burnlng, to shlpplng ‘most material: off
. base, to construction of major new facilities at NOS for -
thermal destructlon of ‘the NOS waste load. Equipment. system'

fq : SEE | III- 3
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comb1natlons evaluated 1ncluded a Contamlnated Waste Processor
(CWP), -an: Exp1031ve Waste . Inc1nerator (BWL).p - a; Wet ‘Alr Oxidizer
(WAO), ‘a Fluldlzed;iBed Inc1nerator (FBL)yand a: Deactlvatlon
Furnaceg(DFj -;These would b“;used 1n conjunctlon w1th size
o i ies (¢ o : “,aste load ‘

? f' wlsposed of by s ]
Flnally,fconstructlon of an’ EWI w111'enable,{0*
dlsposal at NOS.a,L,;r- i el S

Th1s task 1nvolved surveylng pr1vate 1ndustry and government
‘agencies to. determlne if NOS- orlglnated waste could be:
practlcally d1sposed of elsewhere. The scopé of . work was:
modified: dur1ng the study to:include a- transportablllty study
of NOS: wastes, a comprehen51ve study of ‘Department of .

: Transportatlon Regulatlons -angd - 1nvestlgatlon of: whether
potentlal ‘off site: d1sposers could obtain a Phase B RCRA:
permit.: Results indicate that although- packaglng ‘and -
transportatlon costs. -would .be:; hlgh nearly all of the: materlal g

- can be: transported in- accordance ‘with DOT: ‘regulations if

properly packaged Numerous poss1ble ‘sites exist which may be;
\able“to accept a por 1on of the waste. ThlS ‘option: has been
incl ,longfrange dlsposal ‘plan.. >

A survey of current and future probable air- pollut1on
regulatlons was performed and correspondence with persons o
~kno ledgeable in the f1e1d was: sought in .an. -attempt to- '
determlne .how long open burnlng ‘was: 11kely tobe- permltted

The conclusion is that: open burning is- likely to be: Permltted _;;t~wr

forvatpleast the next;flve years.;u;.g%_k, e

Alternate Uses for All or Part of the PDF

: s-part-oé-thrs-task, varlous alternates were examlned wh1ch

: could utilize any or all ‘of . the components in the; PDF.. .
Alternates studled 1ncluded silver: recovery: from fllm,vsludge
dlsposal, ‘solid” waste dlsposal,.steam production, etc. Results
show that 51lver recovery could be cost effective- dependlng

III-4
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functlonal v uiblZed Bed Incinerator, the cost of which is a

*expected cost of comm1331on1ng and spare parts is added using
previous NOS. estlmates, the total cost would be greater than
- $6,500,000. Implementlng energy recovery where: cost effective
~would result in a total cost of approx1mately $100, 000 but

upon ‘the amount available for proce331ng. Other alternatlves
are currently belng handled in a more cost effective manner

~than would result from u51ng the WAO or FBI..

Economlc Summary : S B L

The cost for implementlng all modifications to produce a PDF
facility whlch_would perform as desired is estimated to be
greater th £ This includes development of a fully

very gross approx1mat10n at best (since a totally successful
ar ' - ; ~despite. much: effort) ~If the

would pay back in less than 10 years if operatlonal

On the other hand abandonlng this PDF for other purposes, and

instead, building new facilities including size reduction
facilities for disposal of 100 percent of ordnance related

‘waste would cost approx1mately $3,800,000. This breaks down as

$1,200,000 for Size Reduction Fac111t1es, $1,400,000 for a

Contaminated Waste Processor, and $1, 200,000 for a modified

Explosive Waste In01nerator,//Thus, for the same constructlon
dollars, a facility for disposal of 100 percent of NOS waste
could theoretically be constructed; whereas, a modified PDF
would destroy only a portlon of the waste 1oad//

The elght optlons were analyzed 'in accordance with NAVFAC
P-442, Economic Analysis Handbook. The options range from
continued open burning to construction of new facilities for .
100 percent on base disposal, and included options for
modification of the WAO_andmBWE as well as shipping varying.
percentages of the waste off base. Of course, the most cost

effective choice was continued open burning. The most cost -

effective first optlon was construction of a CWP and shipping.
some waste off base in conjunction with some open burning. The
minimum effort to eliminate open burning entirely would be to

add a SRF to enable ‘more waste to be packaged for off base
disposal. :

S III-5
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»The progect work was organlzed along the llnes of the

. tasks presented in the Scope of Work. These*major task -
‘items were supplemented by and n _down
sub tasks. These subtasks were defined durlng ‘the project

fo} numerous

negotiating phase, and formed the basis of the work. plan.

: These tasks and subtasks are llsted herelnafter.v

TASK OUTLINE

sLIncludlngﬂFunded Mods_

1gvyIn1t1al scoplng meetlng and f1eld work.rif

2. ~Obta1n/rev1ew draw1ngs,»specs, design and. resource

'7documents, env1ronmental requlrements.x

3. Evaluate waste stream 1nput (type, 51ze,”shape,

quantlty)

'4, Evaluate feed, conveylng, grlndlng systems.k

5. »Evaluate slurry welghlng, concentratlng, holdlng,,and'
' 3'slurry feed systems. '

6. Evaluate wet. a1r ‘oxidation systems and anc1llary
equlpment : :

7. Evaluate fluldlzed ‘bed” 1nc1nerator systems and
‘anc1llary equlpment.:;;: : :

8. Evaluate wastewater treatment equlpment and

lnterfaces w1th WAO, FBI, etC. e

- 9. Follow—up fleld v131ts.4kf;ytg;j;,w_p;.@;,

Propose Add1t1ona1 Modlflcatlon and/or Process.-

"Alteratlons to Enable Operatlon as Intended

1. Develop ‘mod s to feed conveylng, grlndlng systems (1f'

any)-.

:LZsf"Develop mods to slurry welghlng, cobcentrat1ng,

.holdlng, and slurry feed systems (1f any)

3. Develop mods to wet air ox1datlon system and

anc1llary equlpment (1f any)

4."Develop mods to fluldlzed bed 1nc1nerator system and
S anc111ary equlpment (1f any)

IV-1




,.Develop mods;to;wastewater;treatment facilityi(if,
any). 8RR MORESNAREL & mer e

. %Dsyslop mods to ut111ty systems (1f any)

~ Develop mods to process control and 1nstrument
. Systems | . ' el

- _fD"éV‘éidp”process~ moa':s" (if "aﬁy)"" ‘"‘4

g;Develop bu1ld1ng mods (1f any)

v'ffAddltlonal Mods for Dlspisal of 100% of Ordnance Related
~ Waste e ; : : : ,

"-Evaluate propellant 51ze‘reduct1on’fac111ty.lf
'”Evaluate contamlnated waste flash1ng furnace.
,;vaaluate explos1ve waste 1nc1nerator.

_-Evaluate pyrotechnlcs dlsposal klln.qzn

‘Evaluate recycl1ng fac111ty.

'!Develop proposed 51te layout and block dlagrams.v

'lrEvaluate Other End Uses for Fac111ty

1.
2.

3.

4.

“Survey other potent1a1 wastes for d1sposa1 (sludges,

hazardous wastes, etc. )

Screen and select potentlal candldates for further -

BEMAYL S i e s

Evaluate addltlonal process requ1rements.?

Prepare block d1agrams and schemat1cs.;'rw

' Ana1y51s for Energy Recovery from Fac111ty

e

Study potent1al energy recovery from wet alr‘
'ox1dat1on systems. :

;E,Study potentlal energy recovery from flu1d1zed bed
b 1nc1nerator systems.‘muuu,_,. : ,

o Evaluate recovery equlpment opt1ons. ;5;

'Compute energy/cost, beneflt/cost and payback periods

for promlslng opportunltles. o

Iv=2
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Peem

5. Conclude and recommend.

“Search for Alternate Off Base Dlsposal 51tes

71._,Survey military-and- government 31tes.
l21 -Survey prlvateflndustry 31tes;;;;‘*~

3. -Conduct transportablllty analy51s of NOS waste

,ostream.,;,;;,

4. Survey DOT" regulatlons and potentlal transportatlon

Vproblems.r

-4,;'Survey federal, statetland'local laWS;at]potential‘

gites.

5,“ Evaluate ab111ty of potentlal 51tes to obtaln Phase B

RCRA permit.

6. Conclude and recommend w1th five: year forecast for

off site d1sposal

Water Balance Analy51s for Water Treatment Fac111ty

,1* Analyze treatment plant water balance in varlous

operatlng modes.

2. Develop potentlal equlpment or process mods for water
conservat1on and reuse.

3. Propose and recommend

Economlc Ana1y31s of All Functlons Con51dered

1. Prepare constructlon cost estlmates for Potentlal
‘ Modlflcatlons Requ1red for'

S a. Complete fac111ty as-is.
b. Modify to fulfill initial intent.
c. 100% disposal methods.
- d. Other end uses.
" e. Energy recovery.
f. Alternate disposal sites.
g. 'Water conservatlon methods.

2. Perform approprlate economlc analyses for prom1s1ng
options. -

3.' Conclude and recommend.
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“r;'I}_(,pOpen Burnlng Optlon f
’ffk Study current air: pollutlon regulatlons.
’ZQVJStudy proposed draft a1r pollutlon regulatlons.lrf

' 3;n’Eva1uate probablllty of contlnued open burnlng
: ‘allowablllty.;,,r, S ,

t4;p»Study costs to: open burn 1ncrements up to 100% of
*-;;propellant and exp1031ve waste. s S P

ﬂf*iS;ffPropose and recommend

P’TQ'}"JtatrfReportlng and Brleflng Phases

e Prepare plan of actlon and schedule.

'rrzg’ Prepare monthly status reports. ~'i’n‘if¥ k. f e ; .'jd“;f
ngl,,prepare draft report o p | ; ;» i pﬁ S e
o 4;d Draft brleflng. ,d;jp'd; dd;;zﬁhc\“'v" t”_tj'c. > . ;',A[J
'5}v-Prepare f1na1 report rrdr :'t ,77 fr ‘,”‘1‘ jlﬁ - v -.fj

;6; Final brleflng.

LIV=-4




V. Glossary Of Acronyms And Abbreviations




FREE

0

ARRADCOM =+~

' CHESDIV

Coem o

. eve
,7CcTVf*"
‘fiaévi~=

coE

. DF

DLA
DOD
DOT
EW
EPA

EWI

'VefERP;P
PmT
GPM
e

~ MILCON

NOS

'GLOSSARY OF ACRONYMS ANDﬁABBREVIATIoNST'

l*aArmy Research ‘and! Development Command'

Chesapeake D1v1s1on, Naval Fac111t1es'

: Englneerlng Command
- Chemical Feed ; o
f!-Chlorlnated Polyv1nyl Chlorlde Plast1cf'

fl;Closed Clrcult Telev151on‘”

”'Compos1te Propellant
}Contam1nated Waste Processor

_Cooling Water

Corps of Engineers

',Deactivation‘Furnace,lp
‘eDefensevLogiStics*Agency-

,Department of Defense;

Department of Transportation

‘Effluent‘Water

“U,ls,PEnvironmental Protection Agency
:Explosive WastefIncinerator

f:Flberglass Relnforced Plastlc
fFluldlzed Bed Inc1neratori,

'Gallons Per Mlnute /
lfﬂlgh Energy Propellant
FVHorse Power 7 ,
.J01nt Conventlonal Ammunltlon Panelv f

'Mllltary Constructlonb

Naval Ordnance Statlon




NAVORDSYSCOM

NPSH
N.I.C.
OESO
e
PCV
PRC
PDF -
PEP
PSI
RAAP
RCRA
RPM
RW
RKT
SDW.
SRF
swW
TDH
W
WDF
W

WAO

Naval-OrdaaQCe,system;Command

_ Net Positive Suction Head |

Not In Contract

Ordnance'Ehvirehmehtal Support Office

oxidized Slurry
" Oxidized Slurry v5§df"
~ Pressure Control Valve

' Pressure Regulation Controller

Propellant'DiépégaIWFacility
propellant, Explosives, Pyrotechnics

Pouhd'Per'Square;iﬁCh:

‘Radford Army Ammunition Plant

Resource Conservation'and;Recovery_Act

“ Revolutions Per Minute

River Water

“Rotary Kiln Incinerater'
'Scrubber Dlscharge Water

‘W51ze Reductlon Fac111ty

Slurry Water

’Total De51gn Head (Total Dlscharge Head)

Treated Waterf

”Western Dem111tarlzat10n Fa0111ty

uWell Water'

Wet Alr Ox1dat10n

: Vacuum

ma

e O

L

o L sgwn )
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VI.: EVALUATION OF EXISTING FACILITY
“AND POTENTIAL MODIFICATIONS

'vaaluate Feed Conveylng, and Gr1nd1ng Systems. Develop

: Modlflcatlons to Feed, Conveylng, and Grlndlng Systems (lf
: rany) ' Ll Ry

OY OB 0 =5 S O 10U i N~

”'_General. All propellant feed and grlndlng equ1pment is
-~ associated with Bu11d1ng'"F"‘ number 1569 Shredder

Bu11d1ng, a tri-level, three: bay structure (w1th an.

',scale, rece;
_vertical spi
~one

. addltlonal bay added as part. of Increment II)

nt T feed system consxsts of a truck welgh
ing hopper, nine. v1brat1ng conveyors;, -one:
rvabratlng conveyor, -one primary grinder, ,
f1na1 flnevg.lnder, and two 8" pneumatlc pinch. valves

“at conveyor transfer p01nts.; Under. Increment II, aniu“i
vaddltlonal ‘bay was constructed to house several more.
conveyors, a relocated grlnder, and several additional
pinch valves. Thls equlpment was not installed. - All

- conveying and: grlndlng is done under a continuous . water

. spray, The. ground propellant is slurried with water in

- _the
_iwhere the slurry is adjusted to produce the proper sollds

last bay in preparatlon for transfer to. Bulldlng 1570

'concentratlon and stored for thermal: destructlon.,~

—-.\-—I
0
N St?’

20)

- Vibra
errlmary'grlnder G=100-
“Vibrating co
;Vlbratlng spi
~ Vibrating conveyor ‘M=105
8" pneumatic pinch valve .
). Final fine grinder G- 101
'sizing screen

"F,,eed and Grmd;mg, ,Systema.componen;ts, - 'I,ncremenft: I

kTruck welgh scale :
fMaterlal receiving hopper T—100
*Vlbratlngﬁfeeder M=100 :

vibrating weigh conveyor M-101

“Vibrating conveyor with metal detector M—102

Vibrating conveyor M~106

Vibrating conveyor M-107
" Vibrating conveyor M-108
8" pneumatic pinch valve

Vibrating twin deck screen conveyor M—103
-ing conveyor M—109 po .

eyor M—110 .
1. vertlcal conveyor M-104

Crusher tank T¥101'

rDewaterlng ‘pump P- 100,
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| elevation of the third bay by 10 to 15'feet;hor some ‘ )
: comblnatlon of these. “In-addition modificaitons to all orj,_

21) Dewaterlng screen H 100

" "22) slurry tank’ T—102

’ 23) Slurry pump P 101

l }gSummary = Increment I

‘:ryPropellant conveylng, gr1nd1ng, 1n1t1al propellant
?':slurry1ng'systems housed in Bu11d1ng #1569 (Shredder o

drsystem operatlonal
,*jnegatr i
:rthe 1n1t1a

"All v1brat,ng conveyors were furnlshed by "Rexnord,:,i =
~vibrating equipment division. 'In June of 1979, ‘Rexnord
conducted: several: tests on site. and’ in: thelr laboratory..~
These tests-had ‘negative results. At this" ‘same- time -
several: design changes were recommended and tried. Some
improvement was achieved in: performance ‘of the-inclined

conveyors. but none performed entirely satisfactorily. The

“vertical spiral conveyor: was entlrely ‘unsatisfactory for
‘this use. Several: changes in the water .spray: system were

, 1ncorporated but: the system as a whole 1s st1ll v
'1noperab1e.,3“ :

n February of" 1981, NOS stopped;any}further constructlon~
_or testing on-the: fac111ty leav1 : :
_’nonfunctlonal.~ L L

'i'would 11m1t the optlons to e1ther
- and:hopper: loadlng area: consii

" most equlpment arrangements and: elevatlons’would be:
~ required. ThlS optlon ‘would be extremely expens1ve.
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A second pos31b111ty 1s replacement of the v1brat1ng
splral -CONVveyor - with a different type of conveyor

~entirely, and recouflgurat1on of . other. conveyors to the

horizontal. Two. alternatlr s have. been developed- using
this" approach for purposes of determlnlng order of ,
magnitude costs. The systems developed feature lift type

~ belt conveyors. It is realized and understood that the

proposal to . use thls type of - ‘conveyor would require -
extensive examlnatlon from a. safety standp01nt, and much
resistance may be encountered. However it is felt that

development of some. type of conveyor along. thls line could

~be-achieved which could be. designed to-achieve: bas1c
. safety’ requlrements if operat1on of. the ‘entire PDF

depended on:it. To repeat, the systems: proposed ‘
illustrate types of changes and order of magnltude costs

rather than a concrete proposal for use. of thls part1cu1ar

equ1pment.;

DescrrptLOn offProcess“s

Propellant is:conveyed from the receiving hopper by a:

vibrating feeder M-100 to a vibrating welgh conveyor M-101

which then feeds vibrating conveyor M-102 which contains a
fiberglass metal detectlng'sectlon. If propellant

‘contaminated with metal is detected in the propellant the.

propellant is.diverted to -a-: three v1brat1ng conveyor ‘loop

- (M=106, M=107, M-108) for: removal of the metal. = The .

system . is stopped, metal removed, re-started and the metal
free propellant is.conveyed to. the second bay . of the
Shredder Building: through an 8" pneumatic: pinch valve to a
double deck. screen vibrating conveyor M-103. for- further
sizing. - Propellant smaller than 1-1/2" in size is passed

...along to the vertical, spiral. v1brat1ng conveyor M-104.
_Propellant larger than 1-1/2" in size is diverted to

another vibrating conveyor M-109 which feeds the
propellant into the prlmary grlnder G- 100.

The prlmary gr1nder reduces the propellant in s1ze to
1-1/2" discharging the propellant to vibrating conveyor
M=110 which then conveys the propellant back upon:the
double'deck conveyor. Ultimately, when properly sigzed,

~all.of the: propellant is: conveyed to the vert1cal sp1ral

v1brat1ng conveyor.

The propellant is to be 11fted by the splral v1brat1ng
conveyor” approx1mate1y 9'=10" and discharged onto
vibrating conveyor M-105 which conveys the material into

. the third bay of the Shredder Building, discharging the

propellant through another 8" pneumatic pinch valve into
the propellant final fine grinder G-101.
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The propellant f1na1 f1ne grlnder 1s to reduce the

fpropellant 51ze to 1/16" or

lfslurry*to the propellant“slurry storage ’

';"number 1570,‘_

’The complete conveylng and grlndlng system is des1gned to

‘ojbe operated. under a continual water spray . to prevent any

: ‘propellant heat bulld—up and/or 1gn1t1on.

iComponent Evaluatlon

-Truck Welgh Scale

Descrlptlon., The scale is 22'—0" long'and‘Q‘?O" wide

:Mater1al Rece1v1ng Hopper, T—100

“with.a capacity of up to, but not:exceeding 30,000
‘poundss. The ' scale platformiis of relnforced concrete
7“construct1on with channel framing. ~The scale 1s
~installed in-a pit" w1th platform at grade level:

The scale- 1ndlcat1ng mechanism is‘'installed next to

'"the platform upon the necessary foundatlon.‘

-“Evaluatlon. The scale is’ ;nstalled in accordance with
“good eng1neer1ng practlce, and should operate satls—‘
'factor1ly.n : : '

:!Potent1al Mod1f1cat1on.t As 1nstalled, no}r'ff s
jmodlflcatlons would be requlred. P SR e

SR

1'Descrlpt10n. The hopper is of rectangular 1nverted

pyrimidal des1gn with a capac1ty of 100 CublC feet.
The hopper 1is fabrlcated of" stalnless steel, all

L iwelded: constructlon and supported by four legs of

‘1'carbon steel._

WEvaluat1on., As 1nstalled, 1t appears the h0pper wouldif‘
“meet des1gn and functlonal crlterla.g Lo
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~ Potential ModlflcatlonsﬁT

HoweVer,
inted very close to

NOne ant1c1patedvr
opper ‘discharge opening is

thé feeder. A full hopper of material may block the -
: openlng.[
“system may corr]ct this problem””
“-desirable to’ reduce max1mum propellant size from 8"
‘‘cube to 5" cube, Further testlng is adv1sab1e, w1th

,*Reconf1gurat10n of the h0pper -and conveyor
If- not,*lt may -be

subsequent modlflcatlons based upon results.

»‘Vlbratlng'Feeder M-100

”fDescrlptlon. ‘The feeder has a-12" W1de, fiVe foot

“Tong stainless steel tro

gh with structural components

i of carbon steel. The feeder is of the coil spring

1)

r,is?

suspens1on eccentric shaft vibrator type.~ Feeder will
receive a 1500 pound charge of material and will feed

" the material ‘at a rate of 500 pounds per hour, with

" the’ rate controlled 1n response to welgh conveyor
‘M 101 ‘

Evaluatlon.{ The feeder is mounted hor1zontally and

Bhould function in accordance w1th the design
?requlrements.u

’Potentlal,Mod;ficathn.j None Aﬁ;iéipated._,f:'

Vlbratlng Welgh Conveyor M—101

Descrlptlon. The conveyor has a stalnless steel

trough with mechanlcal and.. structural conveyor

"components of ‘carbon steel., ; Conveyor is . coil spring.

mounted ‘with eccentric shaft vibrator. Welgh cells
with necessary electronic equipment for continuing:

feed, weight read out and set to.convey 500 pounds per
hhour of materlal control feed ‘speed of Feeder M- 100.”'

Evaluatlon. Conveyor should functlon per de51gn

':jrequlrements.f However this conveyor is several inches
“wider than. conveyor M-102 which it feeds. 1t appears

propellant being conveyed will spill over upon the
floor at this transfer point. . SR

,Potentlal Modlflcatlons.: See Item 5 below.
fV1brat1ng Conveyor M 102, w1th Metal Detectlon Sectlon,

“’Descr1pt10n., Conveyor has a stalnless steel trough

t‘except where ‘the magnetic metal detector 1s located.
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“.'pounds“of material per hour max1mum.ﬁ;yn g

Evaluatlon. Durlng performance tests, thlS conveyor

Todide notjperform adequatel‘f~

j«—h111 When teste .
’conveyed slowly (or not-at all) often tumbllng towards

5were washed to the feed end: of the conve

feedlng'up‘

”rejintalled 51
'of materlal were:

the large. p‘

the low feed end. . The very small p1eces of materlal

water spray system. The spray system was‘modlfled and

the amount of water spray reduced. ‘This resulted in:.a

slight 1mprovement of conveyor performance, but not
enough to* make the system functlonal

Potential Modifications. This conveyor would probably -
. Ooperate properly- 1f 1t were installed level or feeding -
“slightly down hlll It would also’ be adv1sab1e to

install: a- product chute large enough

‘material from Conveyor M-101 to prevent product from

"‘spllllng upon the floor.;fp;;“

6)

f;necessarlly make' ‘the " ent;r
Descriptions of several po ; 5t
'5“mod1f1catlons are presented herelnafter,g.a;v,rji

It must be noted that modl~1catlonsurecommended for
“individual pieces of equipment in. order to make them

function accordlng to design: spe01f1catlons;would not

V1brat1ng Conveyor M—106

,Descrlptlon. Conveyor has’ a stalnless steel trough
. with. mechanlcal structural components ‘of .carbon steel.
‘Vibration is of the leaf spr1ng type “suspension and
eccentric: shaft Vlbrator. “As 1nstalled, }
feed up: hi1l1. Feed rate 1s constant at*sYstem de31gn,

it must also

capac1ty-

Evaluatlon., Performance tests conducted on thlS
conveyor ‘were 51m11ar to those for: conveyor M=102.

VI-6.
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7)

8)

Potential Modifications;f See Item 5 ahove.

VibratinghconveyorAM—107”

. Description. . Conveyor: is of same constructlon as

conveyor M=106 above."

Evaluation. This conveyor during tests appeared to
function properly. However, this unit is mounted

',horlzontally.

;fPotential‘Modiflcations.v7None recommended.

8"‘Pneumat1c Plnch Valve

Descrlptlon. The p1nch valve is a standard

': manufactured unit with the body of- aluminum and valve -

sleeve,of rubber. 4The valve operates on:plant

‘compressed air which closes the valve when released by

a solenoid valve activated by the deluge system.
Under normal condltlons, material fed: from conveyor

. M-102 passes through the valve to conveyor M-103.

10)

Evaluatlon., Feedlng materlal up o 8" in 51ze through
.an,. 8" valve at 500 pounds.per-hour will very likely

cause a blockage. The purpose of this valve was to

prevent ‘the spreading of an incident from- one sect1on
of the building to another. : :

Potential Modifications. Replace valve ‘with larger
unit (12" valve) or reduce maximum feed -size to 5%

cube. An alternate is major reconflguratlon of system'

as discussed nere1nafter.

;Vlbratlng Twin Deck Screen Conveyor M—103

Descrrptlon.j The conveyor has a stalnless steel

trough with a depth. great enough such that the upper
portion of the trough contains a scalping screen to

. pass 1-1/2" propellant size, and a diverter gate to

divert larger propellant to conveyor M-109. The
mechanical and structural components of the conveyOr
are of carbon steel the vibrator is of leaf sprlng
suspen51on w1th eccentrlc shaft v1bratlon.

Evaluatlon. Thls unit as 1nstalled (whlch is

essentially level).. should operate in accordance with

de51gn requlrements.

Potentlal Modlflcatlons.‘ None,anticipated} However,

unit must be performance tested if feed system is put

into operation.
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V1brat1ng Conveyor M—109

: Descr;ptlon._ Conveyor is’ of same constructlon and

operatlng character1st1cs as M—106 above..}

;Evaluatlon and. Potentlal Mod1f1cat10ns.,vSame7as'fari

conveyor M=-102- above.:~

Prlmary Grlnder, G 100

l‘Descrlptlon.” Thls unlt was: furnlshed by the

"f‘are of 304 stalnless steel. Grinder is essentially a
meat grinder type. - Unit- has ‘a‘screw which feeds the
material through a slotted disc with a. rotat1ng bladea

Government. It is a Rietz Extructor Model G
RE-IS=K7E=328. ALl parts which contact the. product

which: chops the: materlal to' the desired size. The.

Cidriverista chaln and: sprocket type prov1d1ng a flnal

f grlnder speed of 15 RPM from a: 15 HP motor.iﬁ

"Evaluatlon.i On tests w1th 1nert materlal it reduced

. the material to. the required size. It is ‘understood

13)

“that this’ type of grinder has been previously ‘approved

from a safety standpoint.  If not,- additional
controlled test1ng of an' identical unit using live

propellant is recommended. . Our exper1ence with other

grinders -indicates that this unit may be somewhat
under ‘powered: for the variety- of shapes, slzes, and
consistencies: 1t must-grind.. :

:Potentlal Modlflcatlons. “:None: recommended at’ thlS

time: pendlng further operatlng experlence.,~
V1brat1ng Conveyor M-110

Descrlptlon.' Conveyotr construct1on and performance

'same as conveyor M—102.,»,r

' Evaluatlon.. See Item 5 above.f“

Potentlal Modlflcatlons. Several alternat1ves are

:edlscussed 1n later sect1ons.

14y

rvlbratlng Vertlcal Splral Conveyor M—104

Descrlptlon.‘ The conveyor trough and all components

which come in/contact with the propellant are -

fabricated of stainless' steel. ~All" mechanlcal and -
structural components ‘are ‘of carbon ‘steel. Vibrating
unit is of coil spring suspension, ce111ng ‘hung, w1th
flooxr mounted stablllzatlon, and an eccentrlc
vibrator. " e : - :
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Evaluation. Performance tests on“this\unit'ln the

field :and in the laboratory indicated the: unit was
not satisfactory for the intended use. Many “suggested

-modificationsg or: substltutes including a fluldlzed bed
.. .were tried all with negatlve results. Tests “conducted
~-on.the vertical conveyor with water spray “Off gave

p031t1ve results. However, since wet material tends
£o adhere to the conveyor even without water spray, to,
successfully operate in this mode would: require

m;ellmlnatlon of the water ‘spray throughout the

:bulldlng, not just at the vertical- conveyor.p Previous

safety analysis have. Judged this to be unacceptable.

'«It isy therefore, mandatory that this unit be replaced

by a dlfferent type of conveyor, or: the entire.
building must be reconflgured :

‘~Potent1al Modlflcatlons. ;See»d;Scussion'under overall

15)

system modlflcatlons.

'Vlbratlng Conveyor, M—105

';Descrlptlon, Evaluatlon, Potentlal Modlflcatlons.'

-Conveyor: construction,.evaluation, and recommended

modifications are- the same as for Conveyor M-102

~,above.‘.

16}

8" Pneumatlc Plnch Valve

Descr;ptlon. Materlal from Conveyor M- 105 passes
through valve to- Flnal Grlnder G-101.  This valve is
identical to Item 9, =~ o T

EValuation‘and Potential Modifications. - The -pinch

valve is fed by Conveyor M-105. Propellant'belng fed -

"by M=105-is 1=1/2" minus in s1ze S0 passing material

through the valve: should pose no problem. No mod;fl—

'“catlons recommended

A7)

F1nal Flne Grlnder, G—101 j7'

”Descrlptlon.v The grlnder is a Rletz Angle .
Disintegrator, Model RP=12- K122.v ‘All parts which -

contact the product are of 304 stainless steel. The

unit has 12" diameter rotor, with 6-1/4" hlgh screen

and 20" ‘diameter fabricated bowl. Grinder is driven

'by a 25 HP motor through a gear reducer.

Evaluatlon and Potentlal Modlflcatlons. Grlnder

“should be capable of meetlng performance criteria.
“Recommend no - modlflcatlons, but grlnder should be

: performance tested. - No evidence to date that thls has

been done,
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18) Slz1ng Screen

jDescrl tlon.n~The s121ng screen is a functlonal part

- .of final fine grinding. Three sizes of s121ng screens

. ...are. prov1ded A /2 1nch round hole: full" circle, 3/8
inch round hole full c1rcle, and: 1/4 ‘inch round hole -
full c1rcle screen. . ; ,f-‘—rf"v',:’~ ﬂ,’ e

Evaluatlon and Potentlal Mod1f1cat10ns.: Screen should

functlon An: conjunctlon with grinder as: requlred.,

Slnce ‘no: performance tests: have been performed, no:
r,mod':1cat1ons'recommended sl : s

vi:jQ);Crusher Tank T 101

f,Descrlptlon. ThlS tank is vertlcal w1th a- 4'—0" SRR

“nominal: diameter ‘and 3'—0“ hlgh ‘on:the stralght 51de,y ol

“with a- open top- and ‘cone bottom. . The tank " s o 5f{}

" fabricated: of 316 stalnless steel with A36 carbon =~ )
steel supportlng legs. ~On.the: side of the-tank: is one

3" nozzle and a 6" level 1nstrument spud ‘In ‘the . : }1
“genter ofithe cone bottom is a 1-1/2" drain nozzle. = = = ||
Top rim of the tank has a- ‘reinforcing- angle r1ng and _ .
into the top.of the tank are three 1—1/2" slurry . g -

rec1rculat1ng pipe lines, one 1" water pipe line and = L
the conduit for propellant from,grlnder,G 101, .The o
“1-1/2" bottom drain ‘discharges: to:pump P-100 and the o

. 3" side nozzle discharges to tank 'T-102. The nomlnal o
. slurry capacity of the tank is 300 gallons. : ,i'kg
, _Instrumentatlon includes a ligquid: level transmitter S
““and controller Wthh control water: flow into’ the R e

tank. ' -._ o Lo S SRR : raw
Y'Evaluat1on._ Slurry 1s formed in thls tank by ‘mixing o R
. water with the. propellant from the: gr1nder.a The o ,[c
,kslurry is: contlnually 01rculated through the. grinder - . ,__T,LN

~and ‘tank over a dewaterlng screen-which removes the
- correctly s1zed propellant sendlng it to tank T-102. e
All valving for the system is manual. and it ‘maybe - -
difficult to balance the re01rcu1at1ng slurry piping S

~as new. material is. contlnually being added. . However N
~it.does appear the ‘tank: w1ll functlon properly 1f B s
‘,balanced e b e e e e : B

,,-Potentlal Modlflcatlons., It seems that more f,_- S R R e
© instrumentation would. be. adv1sab1e, -but to: determlne"' : ‘"{}
' exactly what k1nd ‘and’ how much would require =
. additional testlng.‘ ‘An:allowance. for some:- addltlonal
instrumentation has be’ 1ncluded ln the cost: estlmates.
~Piping and rec1rculat1ng pump: P~ 100 seem adequate for"
amount of materlal be1ng handled 2 e .
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20) Dewaterlng Pump P 100 ’ ,f 4»,a~§5 ~~':~,.f¢ o

' Descrlptlon.a Thls pump is: a Goulds horizontal

centrifugal model No,. 3196 constructed of 316

..stainless steel and mounted upon a carbon steel base.

- The. pump size is 1 x 1-6 with a '4.06" diameter

impeller delivering 30 GPM at a 70 £t TDH, and powered

by a Westlnghouse 3 HP, 3515 RPM motor.

Evaluation. Pump should: perform its de81gn functlon;

- but selection. of pumps. for pumping a PEP: slurry is

important from a safety standpoint. The pumps moving :

-parts should have ample clearance to prevent ‘pinching

of energetic material particles. ' Also moving parts
contacting the slurry should be nonsparking. It is
assumed the pumps Selected have been used elsewhere

-for pumping the same type of material as belng handled

in this system. If not, con81derab1e evaluation and

“testing of the spe01f1c unit w1ll be necessary for

usage approval

: Potentlal Modlflcatlons. None: ant1c1pated h0wever if

21)

22)

‘pumps- have not been tested for this type of service,

they will require testing or replacement by a
prev1ously quallfled pump. . :

Dewaterlng Screen, H-100

Descrlptlon. The screen is a v1brat1ng type,
consisting of three sections clamped together with
quick disconnecting clamps. The base section is of
carbon steel and includes the drive system. The
middle section is the-collection pan-and the. top
section is the' screen, both are 304 stainless steel.

The screen is- 1/4" mesh and: w1th an area of 4 - square

feet

Evaluation. As. COnstructed it appears the 'screen
should perform satlsfactorlly.

Potentlal Modlflcatlons., None ant1c1pated
Slurry Tank, T=102

Description. This tank is vertical with a 6'-0"

nominal diameterand 4'-0" high on the stralght side .
with.an open top and cone bottom. The tank is
fabricated of 316 stainless steel with A36 carbon
steel supporting legs, - The top rim of .the 'tank has a
reinforcing angle ring. ©On the side of the tank for a

~level instrument-is a 6" nozzle and in the center of

the ‘cone bottom is a 1-1/2" drain nozzle.  The
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dewatered propellant from ‘screen: H 100 flows by
gravity into the top- of tank and a 3" pipe 11ne from

“tank-T=101- and 1" . and a: 1—1/2" p1pe ‘line for-
‘rec1rculated ‘sl

: Irry -also- enters the: tank top. Through
the bottom 1-1/2"'nozzle the slurry. is: removed by pump

P -101A or: P=101B. . The nominal: slurry: capac1ty of ‘the
~ . tank: - lS 1000 gallons. ‘Instrumentation includes a

.level tansmltter, level 1nd1cator hlgh and low level._,f'

' ‘a;Evaluatlon.i The slurry created 1n tank T 101 is.

~.stored in: this tank T:
. storage:

10

~Eor: dellvery to: slurry
'1570.'?Th1s ‘tank and

i»;necessary components should functlon to system

‘requirements., - Howeverrlt ‘appears: more instrumentatlonf"'

could make‘the systemﬁea31er to operate.

fPotentlal Modlflcatlons.f Instrumentatlon is’ an - area

7twhere ‘some:- modlflcatlons would be: beneflclal.w All

jifflow to: and from tank T-102'is essentially controlled S

using manual valves. ' This could make the system -~ .
tedious to balance. One instrumentation 1mprovement

v;!would ‘be.a:low slurry. level shut off switch for pump -

L P= 101A and P~ 101B which: would- prevent pumplng the tank

- 23)

and: part. of the: system dry. -Additional -

‘instrumentation is probably: des1rable, butto

determine exactly what kind is difficult without
operatlng the: system. . If the system were: operated,
1nstrumentat10n needs could be more eas1ly

rdetermlned

Slurry Pump, P 101A

'Descrlptlon.. Thls pump is a Goulds horlzontal

centrifugal: model No..: 3196, ‘constructed. fo 316

. stalnless steel and mounted ‘upon.a carbon ‘steel base.,~

The pump size is 1 x 1-6 with a 4.68" diameter

“-impeller,: dellverlng 33 GPM at 'a-98.2 ft TDH and

'~r;;powered by.a West1nghouse 5 HP, 3505 RPM motor.,"

:~Evaluatlon and Potent1al Modlf1cat1ons. »See-Item,20 B
fabove..,» , Lo e PR S R -

24y

Slurry Pump, P 101B

;Q}Descrgptlon.} ThlS pump is a Durco horlzontal E :
i centrifugal. model Mark II: constructed of/ Alloy D (316

: ;stalnless steel) and mounted upon-a: ‘carbon steel base.;eh
 The pump size is 1 1/2 % 1. 6/57 ‘delivering 36 GPM at a
134 ft TDH, . and powered by a Westlnghouse 7.5 HP, 3500

"'QRPM motor.v;,_.g

Evaluatlon “and Potentlal Modlflcatlon...See'ltemVZO
,above..
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Feed and Gr1nd1ng System Components = Increment IIﬁ -

7P1nch Valves
. Peed Conveyor M-815
- Special Conveyor M-814 - : Clmal e
‘Precrusher Feed Conveyor M- 811 RS -
Precrusher G-811
'Precrusher Return Conveyor M=-812

O UL WG N

V,Summary T Increment IT-

: e

' }Flndlngs durlng study of- Increment II systems are

conveying--and gr1nd1ng systems need redes1gn to funct1on
as: intended.. - Vel A ; 3 R

Descrlpt1on of Process

The exact purpose of thlS equlpment is not clear from
study. of the plans and 'specifications. - The equipment was -
- - not ‘installed. Late in Increment I design, Conveyors

J ‘ M~-109 and M-110 were extended to serve equipment to: be
located in the new bay to be added during Increment II.

e

I : . o ) -
Ql . A second primary crusher or grinder (G-811) located in the
- new bay was to be added served by the added conveyors and
p - va1v1ng. ; - ‘- e | , :
f@’ ‘ Ev1dently,>a d1verterrgate'located near the G- 100 primary

.grinder could: be actuated resulting in delivery of
propellant to either the G-100 grinder or a series of
conveyors leading to the G-81l1 precrusher.’ After
crushing;, the material would:be returned to conveyor M=110
and back to the maln flow stream.'

o
I R L

The added bay is essentially complete from an
archltecture/structural standeLnt, but lS empty.

[T
T

Component‘Evalutlon

1) Pinch Valves

T
) o
[N

Description. The plnch valves are 12“ and 8"
.diameter, respectlvely, with 125 1lb. flanged ends.
“Valve body material is 304 stalnless steel, with
non-combustible or flame retardant rubber liner.
Valve is operated by 100 psig air. The: first valve
-~ accepts material- from-conveyor M-109 and transfers it
to feed conveyor M-815. The second valve accepts
material from conveyor M-812 and reéeturns it to M=11l0.

i o
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Evaluatlon. If the system were: 1nstalled and

~operational (Wthh it ‘isn’ t), it appears. that*these

1nd1v1dual components would perform satlsfactorlly.

2)

'Potentlal Modlflcatlons. See general dlscu351on‘

herlnafter. }
Feed Convey0r'M—815d

Descrlption.: ThlS conveyor (as" well as’ all others) is -

.. 50: pound cubes to:1/2: ‘inch dlameter by 2 1nch long
~.long; gralns.; The- des1gn conveyor  rate: is 1000 lb/hr.
- ‘The: conveyor was to:be suitable for corrosive: and '

~explosive materlal ' The conveyor feeds Spec1al

designed: to convey material ranging :in size from 6",

Conveyor M—814

Evaluatlon. Equlpment isl not 1nstalled so evaluat;on

2 3) .

> not-really possible. Conveyor ‘is: shown installed
,»ghorlzontally S0 probably would functlon 1f 1nsta11ed

'{EPotentlal Mod1f1cat10ns. See general dlscu351on
‘herelnafter e o : : - ,

Spec1a1 Conveyor M—814

ThlS un1t is de51gned to llft mater1al 8'-0" to feed 7
the precrusher G-8ll. Materials of constructlon are .
identical to ‘the-other conveyors.  Conveyor is a:.

';»spec1al v1brat1ng type hung from ce111ng structural
-.steel. , S R :

'Evaluation.. Based upon experlence w1th Increment I

conveyor, there is no chance that the conveyor. would
work if . 1nsta11ed

T

4)

Potentlal Modlflcatlons., See-éeneraimdiscussion*
herelnafterr o R RR

Precrusher- Feed Conveyor M- 811

Description. Conveyor is 51m11ar to: others except

ceiling hung.. Length is 3'—9“

f,Evaluatlon., Would be 1nstalled horlzontally SO would
‘work 1f. 1nstalled 4y_,, ----- e : .

'Potentlal Modlflcatlons. éeé general discnssiont
,herelnafter. u . A e :
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‘50:~Precrusher G= 811

"vDescrlptlon.‘ ThlS unit ‘is government furnlshed ‘and no
,ydata 1s avallable to descrlbe 1t

6)»'Precrusher Return Conveyor M 812 i

;Descrlptlon.’ This conveyor is a floor—mounted

- vibrating type of’ the same material as the others.
v oUnitchas: screened ‘section for water draw off at
'“;,diScHarge. Unlt is 15'—0" long.u

‘E;Xé;ggzlgg. Unit was to have been 1nstalled on an'
incline so- PrObably would not have worked
zsatlsfactorlly.k-~ . :

. potential Modlflcatlons. See&generalrdiscﬁssioh
1here1nafter. . AR R o ey

Potentlal Increment II System Modlficatlons - General

As:prev1ously'stated, thls equ1pment has not been ". v
installed.’ It was not installed because it is highly
doubtful that it would have worked. We concur that this
portion of thei:work was rightfully abandoned. “Potential
system modifications are discussed in the next section
considering the:overall- m1ss1on and not: w1th regard ‘to the

two.-separate: increments.

Potential Systems Modifications

1) D13cussxon of Past Modlflcatlon Attempts

. Ins August 1978, a- functlonal test of the. conveyor*
system was conducted at N@S. +The"test used inert

: propellant representatlve of the full range of s1zed
-~rto be- dlsposed of except 8" cubes. i)twq "

The conveyor system dld not meet the requ1red

performance  in” ‘several ways. The material’ would notf
- convey properly upon the-inclined: conveyors or splral
_conveyor. In some areas, water spray was excessive and
‘other areas,-such as the grlnders, the water spray was
;>1nadequate. o :

ereveral modlflcatlons to the conveyor system were

. trieds: The water spray was. modlfled reduc1ng spray on
‘“the conveyotrs., - The: conveyors were tried with a
nonskid surface, and guided lengthwise in' the conveyor
-trough. :None. of :the'modifications were entlrely
,satisfactory. "It was' apparent that although’ some

'cimprovementvcouldjbe*made,‘difficulties?would‘éOntinue

VI=15




to- ex1st ‘conveying wet propellant uphlll Oberatlon
of vertlcal v1brat1ng types w1th water spray appears
1mposs1ble. ; : i aik o

2) Dlscu531on of Potentlal System Mod1f1cat1ons

As prev1ously dlscussed the major d1ff1cu1ty is

- encountered when. trying to convey. propellant’ through
.. increasing: eIevatlons. The: s1ngle most . r191d
'f\yconstralnt on elimination of thls ‘prob:

-building. constructlon itself. ‘Since major changes 1n;€~f'

"building- elevatlon to ‘permit: orogres51ve material
- movement: in a horizontal or downhill plané would: be
proh1b1t1ve1y expensive, . .major: ‘ =
~was not considered further. Since: operat1ng problems
cexist!in: other areas, great. r1sk would beinvolved: in
..~making. major. bulldlng changes in’ one part-of the-
',fac111ty w1thout assurances that problems were solved
in other areas.; For this reason only potentlal
.modifications which did not. lnvolve major bu1ld1ng
modlflcatlons were cons1dered

_pTwo poss1b1e methods of accompllshlng the loadlng,
conveying,. and grlndlng functions:have been:examined.
.One ut111zes as many of ‘the existing components: as
possible. (modlfled system)..The other:proposes: a:
simplified system with only one grinding stage
(redesigned system). - These -options-are: discussed ‘in
the: following pages. '

MOdlfled System

It appears that 1f as a minimum the follow1ng '
essential modifications: were . 1ncorporated the: ex1st1ng

,propellant conveylng and grlndlng system: could-be made
_functional. -All ex1st1ng equipment:: would be:r ut111zed
“except the spiral. vertical vibrating .conveyor. This unit
would be replaced w1th a Loft Belt Conveyor.- “This type:of

conveyor is., described in detail:later. - The other system
components would be reused as installed; modified, or

i‘grelocated Also some components would be ellmlnated.

k,fRece1v1ng hopper T-100, Feeder M 100, and v1brat1ng welgh i
‘conveyor M-101 would remain as. 1nstalled. -Conveyor- M=102"

with metal’ detection section would -be’ modlfled and: o

‘blnstalled horlzontally rather than inclined. :If metal
_were. detected: in the propellant by M=102,. the entire
/bulldlng w1th minor exceptions would be immediately

shut=down. - The metal could: then be- found and- removed from
the. detectlon sectlon.. Vlbratlng conveyors ‘M~106, ‘M-=107,
and. M—108 whlch were installed as a diversion loop to

_remove. any.: metal in:the: propellant would:be-eliminated.
This 51de loop convey1ng system ‘would: not perform properly_
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as designed andrbuilt.' If further analysis indicated that
it was not certain that all metal could be removed with-

100 percent asSurance, a second metal detector sectlon

could: be placed in- serles w1th the flrst

Conveyor M—102 would dlscharge dlrectly into relocated
primary grinder G-=100. The pneumatic pinch valve which

-conveyor M=102’ 1n1t1ally discharged through could now be

“ellmlnated ‘or. replaced with a larger valve if mandatory

~from a- safety standp01nt.‘ Our Figure VI A-1 shows an

automatlc fire gate-in place of the pinch valve.. Grlnder

“G-100 would operate under a deluge of water."-

. The prlmary grinder would be relocated and mounted to

~discharge the propellant: onto conveyor M~-108 which would

be relocated also. - Since the ‘primary grinder would' be
relocated, vibrating conveyors M-=103, M=109, and. M=-110

.-would no: longer be needed. Conveyor M-103 would be-

replaced by M-108. ~M-109 fed material to the grinder and

‘M=110 received the material from the grinder. These two

conveyors could be eliminated as a result of the grinder
relocation. S R o

The modified and relocated conveyor M-108 would discharge.
onto a new belt lift conveyor (the belt lift conveyor -
replaces the vertical spiral vibrating conveyor) which
would in turn discharge onto vibrating conveyor M-105. An
additional fire gate would be requlred'at the wall From
this point-on the system would remain v1rtually as
installed. e :

' The,water'spray system as well as other mechanical and

electrical utilities would have to be completely
recOnfigured‘tO’meet the~needs of -this system. SR

The new belt llft conveyor con51dered as: a replacement for
the vertical spiral vibrating conveyor is similar in

configuration to a standard belt conveyor except the belt.
The belt of the belt 1lift. is a special construction, which
includes -a heavy duty base belt with cleats and corrugated

side walls. The belt is available in a variety of widths

©up. to 72". - The belt cleats and- corrugated sidewalls are

available in any height up to 15", Belting material is
-available in several types, 1nclud1ng food grade. Belting

material would be determined by product being conveyed.
Due to the unigque belt construction, the belt lift has the
ability to move product vertically. The belt lift is also

very slmllar to a type of belt that ' is in use at Lone Star

Ammunjition: Plant- in Texas. Refer to the enclosed belt lift.

-conveyor catalog cuts and flow. sheet illustrating ‘the

. foregoing modified system. -As previously mentioned, for

‘this application the conveyor might have to be redesigned

for safety but basic type is believed to be usable.
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JRede81qned sttem

'_Another potentlal modlflcatlon wh1ch ‘was examlned (and

~has desirable features) consists of" replacing portions of -
the existing propellant’ conveylnc and qundlng system with

-dlfferent components.j» : : o o

; Thls system offers a: stralqht through materlal flow us1ng Lo
~a minimum number of ‘components. = The final. propellant :
: ;slurry produced’ should meet: des1qn ‘criteria. The' system is:

~also.designed to: use as. many pleces of ex1st1nq equlpment :

as. poss1ble.,'

{;The 1n1t1al part of the system would cons1st of rece1v1nq
1 hopper T—100, vibrating feeder M=100 and vibrating welqh
-conveyor M-101 utilized essentially as’ 1nstalled

Conveyor M=-101 would’ feed. the propellant ‘ontoia mod1f1ed

- and relocated v1brat1nq conveyor M=102. Conveyor M—102

7:(wh1ch contains a metal detecting sectlon) would
immediately. shut the complete.system down :if any metal

. were. detected The metal could be. removed: and the system

re—started

The propellant would be fed from conveyor M—102 into a new
grinder. . This type. of grinder would have the capablllty

.of reducing 8" size. mater1a1 to 1/16" ‘or less -in-size in
~‘one pass. : :

N

‘The;propellant~would,feedﬁfrom:the-new.grinderaOnto ah

existing modified vibrating conveyor M-106, which then
would feed the propellant to a new belt lift conveyor

which would: dlscharge the  materal: into the relocated

qlurry Tank T-102. :The slurry would then be pumped" from

- tank T-102 by relocated’ Slurry Pump P=101 to Slurry

Storage Building No. 1570 or building No. P-947B dependlng

upon. whlch type of propellant was belng processed.rr

'The complete system would operate under a rede51gned water
spray system. The system would require the necessary

'*controls to: meet all safety operatlng functlons.-

,One type of qunder whlch is-a poss1ble replacement for

the two grinders now installed in the system would be- the

‘i type currently being ‘used. at- Radford AAP for reducing
rlexplos1ves Ana 31nqle ‘pass .on:the feed to their rotary.
'~,k11n.‘ The grlnder 1s known as:- a flylng knlfe type.~

jCataloq cuts presentlng thlS type of grlnder, whlch is”
~manufactured by Mitts and Merrill, are included. As
~shown, these gr1nders are capable of hanql1nc relatlvely

large materials through feed openings- ranglnq from 10" x

,‘11" to 20"‘x 54" and power 1nput ranges from 25 HP to 500
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- HP. Feed rates (dependlnq on grlnder size) range from 300

1b/hr to 20 tons. per hour. Ava1lable screen. sizes 9o down'
to-0.045" or less than the current flnal -grind size of

'1/16"

_ As 1nd1cated, this tvpe of gr1nder is currently belng used

successfully in the ammunition 1ndustry.  However,
extensive testlng would te necessary to determine the

‘proper compromlzes among feed rate, power,vtotal 51ze_i

reductlon and safety.‘

'The new belt lift conveyor selected to replace the' 5

vertical splral vibrating conveyor has been discussed
earlier under the modified system, = Of course, this also
would have to undergo  a r1gorous safety analy51s before

proceedlng with des1gn.

} Refer to the enclosed belt lift conveyor and flylng kn1fe

grinder catalog cuts plus the flow sheet 1llustrat1nq the

potential redesigned system.

,'Conclu31on

Either of the proposed modlfled systems would ellmlnate .
the problems associated w1th trying to lift wet propellant.
using vibrating conveyors, As previously stated, before
proceeding with design, an extensive safety analys1s would
be required, although we believe that the proposed
components could be developed to be as safe as current
components.. Although numerous other systems could be
proposed,  cost data has been. developed for these two
modifications. This data will provide "ballpark" costs 1
for conveying and grinding modifications which would only
be worth considering if the other’ portlons of the:overall
PDF could be functional. Tn other ‘words, it would make no
sense to modify the conveying and grinding systems -if
practical changes to the WAO or FRI systems could not be
economically justified. Likewise, even if those systems

‘could be made functlonal, they would be useless without

the proper slurry preparatlon.
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TRUCK WEIGH - = RECEileG

SCALE  HOPPER - . IN CASE OF FIRE DELUGE
o —\\EEEEIZI]., ] VIBR.COW. . SYSTEM TRIPS GATE, GATE .
| —I L METAL -/ FALLS CLOSING WALL OPENING
“DETECTION AND CHUTE SHINGSCLEAR
M-102 I

5 SMODIFICATION ;

 PRIMARY LIFTBELT
/" GRINDER CONVEYOR
6-100 (NEw)

el ‘j*ﬁ‘ VIBR. CONV.
5 || w105

e TOFINAL FINE GRINDER
W (eo101), STZING SCREEN,
. SLURRY TANK (T-101), "

nh SLURRY PUMP (P-100), -
. SLURRY TANK (T-102) &

S (VIBR FEEDER f“VIBR WEIGH

M- 100 g T CONV M-101 | - = S II;,TSLURRY PUMP. (P- 101),
o | I Sy AL AS INSTALLED.

| \$\VIBR CONV..
- M-108 MODIFIED

- NOTES: -

I) ALL EXISTING EQUIPMENT REUSED EXCEPT SPIRAL
 VIBRATING CONVEYOR. ~“SPIRAL CONVEYOR REPLACED . e S R
'BY NEW LIFT BELT CONVEYOR e e (B ,ffI.b T

- 2) _EXISTING SPRAY SYSTEM MODIFIED TO SERVICE
MODIFIED SYSTE“ ’ o e .

~ EXISTING SYSTEM MODIFIED
’ . Figure VI A-1
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CTRUCK IR | , | -
fWEIGHT SCALE (EXIST) y | IN CASE. OF FIRE DELUGE

 SYSTEM TRIPS GATE, GATE
r ‘ | -~ FALLS CLOSING WALL OPENING
RECEIVING AND CHUTE SWINGS CLEAR

“HOPPER (EXIST)

E%k% CONVEYOR'
(NEW) \ L HyQ SLURRY
: ATPS/ TANK T-102 SEE
. > ‘ (EXIST'& RELOCATED)

SLURRY PUMP

VIBR. FEEDER /// VIBR NEIGH P-101 (EXIST &

M-100 (EXIST)”  CONV. M-101 - RELOCATED)

EXIST). . , | =

( e ) VIBR‘ CONV. (////[//[///////// ‘ L é"—.—
ITH HETAL = , : = )
DETECTION GRINDER \\\\VIBR CON. . TO SLURRY
M-102 (EXIST = FLYING KNIFE M-106 EXIST . STORAGE
MODIFIED) TYPE 8" SIZE. et o

ey 107 SR ReLocaTED)

NOTE:

THE COMPLETE SYSTEM IS TO HAVE A
WATER SPRAY SYSTEM TO PREVENT
TEMPERATURE RISE OF PROPELLANT.

REDESIGNED SYSTEM
Figure VI A-2
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 The Hapman Belt Lift Conveyor provides
~ forthe efficient movement of bulk materials
- atangles-up to and including 90° while
~ eliminating troublesome transfer points. -
Available in a variety of configurationsand =
_load-handling capacities to fit your
- specific application, Hapman Belt -
~ Lift Conveyors are long lasting, -
efficient and require minimum
maintenance. They are the ideal = '
solution to the movement of
almost any bulk product.




“Food grad'e bélling also avail-

o heights.and cleat configura-
"‘trons :

: The key to: the supenor performance of the Hapman Belt Llft'
‘', Conveyor is-a very special belt.constructio
““baseemploys thelatest belt: technology and i
. gated sidewalls permit eas 4 ’
-side.turns while providiri or
“~rial:being conveyed: Cross cleats;:in‘a
‘profiles.to meetthe needs of your part
'box structure o] propel materlal and
‘inclines.:: ‘
Avarlable ina vanety o/'composmo,
be providedité:meet a wide:range of
“Theyinc¢lude standard blac
‘ant-to 275°F flame: resnstan,
1 3

and-fat resrstant h

-Thehga»vy duty; '

riety of helghts and.
arproduct,.createa: . -
¥:ba

beltmg matenal can’.‘i' i
erating conditions.. .-

< ablein:all widths, sidewall’

: ,Mechamcal faslenmg incor-

porated-into-both cleats and

- sidewalls.on Iarger, heauvy-

duity belts forgreater.durability .

. Basé belts are-abailab"léin afull””

range‘of sizes.up:to. 72" wide
with sidewalls and cleats up to

- 15%" high. Various combina-

tions-of: height:and width pro-

‘ .- in:demanding.applicalions:

- vide for conuveying ‘capacilies’ - L !
ranging from;. a few: cubic feel - ¥
per-hotr lo several hundred-

.thousand cubic-feet-per:hour. :
Consult [actory for delarls ﬂ

' jCLEAT TYPES AVAILABLE el

Open frame construction il-
lustrated; Enclosed:frame .
_construction can also be pro '
v1ded v. o 5 e !j‘

Conveyors are shown w:thout
. appropriatesafety guards-for
illustrative purposes.:Proper. -
guards 'must:bein:place- ¥
~ during.operation.’ o




. “riormaterial handling. .

“noitransfer point, insures'supe:

eep incline, with-
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Wood chips. through 134" screen

H"gh,c,épacitv .greater versatility

MITTS & MERRILL offers the widest selection

- of rotary-knife material reduction machines of any -
‘manufacturer in’ the United States; This. équip-'
ment reducdes raw and scrap-material to the size "
required for cost- -saving processing, transportation,: .
reclamation’ and "disposal. They provide top
efficiency and high volume production ratese
- with--all materials. that can- be cut by a rotatmg‘

o ‘kmfe machlne

t There are: 31 types and sizes of standardMltts &
Merrill Cutters, including the: strongest ‘heaviest-

~duty units available. Capac1t1es range. from 300"

 pounds’per: hour to more than 20 tons; dependmg
- on the material : processed ‘Typical end"
sizes include from 3" to-4” ‘chunks dow:
“sized materlal that will: pass: throug Sh
perforated screen. Slzmg ‘capabilities- are; of course

contingent upon the physmal propertles of’

‘the. materlal

productj S

£




Mltts & Mel'l‘l]l “H OgS" pRers
- lumber-in &

ry for more than 100 years—since
1854——reduc1ng bark, trlmmmgs, slab and scrap

. toa readlly—handled size suitable for boiler fuel. .
‘Cutters - manufactured: today -are- used in. the -

chemical, plast1cs, rubber, paper and’ ammal—

, ,products 1ndustr1es and many others

Matenals Now Handled Include"
s Asphalt t11e

. Rubber in process— s
¢ Cardboard - :
eGlass o Rubber scrap. :
e Leather scrap -~ eScrap meat, bones, hlde
o Non-ferrous metals e Waste matter:

e Paper eWood - s

~ ePlastics in process

o Plastic scrap—mcludmg filmi; -
E ) fiber, chunk:and pipe

,Typical stes in Va