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PREFACE

This report covers one of three separate but related tasks completed

under Contract N00014-76-C-0351 for SRI ’s research planning and analytical

support to the Navy solid waste RDT&E program for F? 1977. The tasks are: 
- ‘

the characterization of Navy participation in regional solid waste

systems , case studies of the R
4 Program for regionalized studies , and

assessment of the potential for Navy use of solid waste devised fuels.

Each of these tasks is directly related to a corresponding task outlined

in the 1976 NAVF~C Development Plan.
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A. Introduction

P The future of resource recovery in the Navy will hinge on demon-

stra ting (1) cost savings in solid waste management , (2) co.i~p liance with

envi ron men tal  guideli nes , ari d (3) energy savings. Until these factors

are def ined under numerous Navy operational conditions , f orecas ts of

• how many and wha t  k inds  of resource recovery systems are  l ike ly to be

used in the Navy by 1985 will be unreliable. Current forecasts are very

much a matter of (I) subjective judgments and assumptions concerning

these factors and (2) the ways in which the anal yses are performed to

P arrive at estimates of benefits and costs .

Spec i f ica l l y ,  estimates of the overall benef its that could accrue

to the Navy if it were to institute a comprehensive resource recovery

program at its shore facilities will vary widely, depending on the methods
P

used to estimate the quantit y of wastes that will be processed , to pre-

dic t the va lues  of products that could be recovered , and to p ro jec t a

schedule of program implementation . Comparable difficulties are faced

P
in estimating the costs of a Navy-wide resource recovery program. System

analysts must deal with large process cost uncertainties and with site-

dependent costs such as land , transportation , and labor.

• Regardless of the difficulties in estimating the costs and benefits

of resource recovery, it is important that a current , best possible esti-

ma te of the potential for resource recovery be maintained and available

within the Navy . For instance , for use in middle- and long-term planning

and programming, some measure is needed of the probable upper and lower

bounds of the financial impacts resource recovery may have on equipmentI
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procurement , personnel , .ind operationS and  m a i n t e n a n c e  bud ge t s . A l s o ,

.lfl~IlV t i c a l Iv based guidance c o n c e r n i n g  t h e  p o t e n t  i l l  of resource recovery

is needed in  s e t t in g  s o l i d  w a s t e  m a n a g e m e n t  polic y and  priorities , pa r-

ticul.u -lv In solid waste 1(M) m a t t e r s  r e l a t e d  t o  resource recovery , pollu—

t ion a b a t e m e n t , and  e n e r gy  c o n ser v at  Ion p r o gr a m s .

T h i s  memor a ndum cover s  SRI exp lo r at  ion of a m e t h o d  of an a l y s i s  t h a t  ‘

ma x’ f i c  i i  i t a t e  fo r e c a s t  in g  t h e  future of N a v y — w i d e  r e sou rce  r ecove ry  by

m a x i m i . i n g  o p e r a t i o n a l  r e a l i s m  in t he  m e t h o d  of e v a l u a t i o n . The develop—

ment  of this method is based on t h e  p remise  t h a t  t h e  p r i n c i pal  d r i v i n g

f o r c e  beh ind  t h e  c h o i c e s  and  i m p l e m e n t a t i o n  of resource  recovers ’ s y s t e m s

LI w i t h i n  t h e  N a V y  w i l l  u l t i m a t e ly  he the  e c o n o m i c s  of f o s s i l  f u e l  consump-

t i o n  o f f s e t s  ( i n  e i t h e r  hea t  or s u b s t i t u t e  w a s t e — d e r i v e d  f u e l s )  emp l o y i n g

e x i s t i n g  ene rgy  sy s tems  w i t h  o n ly  m i n i m u m  m o d i f i c a t i o n s .

A brief discussion is given in t he  n e x t  s e c t i o n  of s eve ra l  a l t e r na -

t ive  m e t h o d s  t o  .issess the f u t u r e  of r e sou rce  recovery in t h e  N a v y .

A pproaches currentl y being considered for use in e v a l u a t i n g  c o s t s  and

benefits ot  r esource  r ecove ry  s t r a te g i e s  and  o p t i o n s  are  compared w i t h

the  one b e i n g  deve loped  and  t e s t e d  here . A l t h o u g h  e s s e n t i a l ly  the  same

dati ingredients are needed regardless of method  used , we b e l i e v e  the

conclusions r e a c h e d  ma~ he quite different , depending on the approach

t a k e n .

r h i s  i s  a p i l o t  s t u dy  in  t h a t  i t  is a first limited effort to de-

velop and test a method of  an a ly s i s  fo r  p o s s i b ly  b roade r  ( N a v y -w i d e / D o D -
- I w i d e~ . lppl i c a t  ion. The results given here are indicative oni of the

k i n d s  of  i n f o r m a t ion o bt a i n e d  w i t h  t h e  method under stud y ,  using readily

a v a i l a b l e  d at a  on a s ma l l  samp le of a r b i t r a r i ly  chosen N a v y  f a c i l i t i e s .

N o g e n e r a l  c o n c l u s i o n s  are  drawn or shou ld  be drawn f rom these  f i r s t

e xam p l e s  c o n c e r n i n g  the  p o t e n t i a l  of resource recovery in the Navy as a

whole. Much more work is needed be fore a complete  p r o f i l e  of the Navy ’s

potential for u t i l i ; : i n g  waste-derived fuels is obtained. A technique for

general Navy-wide app lication of the method is suggested in a concluding

section of this memorandum .

2
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B. Alternative Approaches to Evaluating Resource Recovery Potential

Severa l  approaches  have bee n sugges ted , and empl oyed to vary ing  de-

grees , for evaluating the potential of resource recovery within the Navy.

They differ generally in ways directl y related to assumptions as to which

of the many conditions or parameters defining the Navy ’s reso urce re covery

probleth dominate the economics of the imp lementation options (e.g.,

parameters such as site , type of process , and scal e of pro cess) . On e

approach is based on an underlying assumption that , regardl ess of other

factors , solid waste processing economics (hence system cost-effectiveness)
P will improve with increased process scale. Since individual Navy activity

wa s t e  s t r eams  are  r e l a t i v e l y smal l , t h i s  approach  (which  assumes tha t  onl y

those fac ilities with scales of waste generation above a set threshold ,

e.g., 100 tpd , can be cost-effective) obviously forces the evaluations

toward Navy participation in regional systems , i.e ., multiactivity or

jointly utilized large-scale (500 tpd or more) systems.

Another approach that has been suggested underscores site-specific

• f a c t o r s . This  emphasis leads to conducting a large number of individua l

cost-effectiveness studies of separa te  f a c i l i t i e s  (perhaps  200 or more

to cover the m a j o r  Navy  a c t i v i t i e s )  be fo re  an i n t e g r a t e d  p r o f i l e  of the -
‘

potential can be developed.

P The first approach is promoted by anal ysts who bel ieve that the Navy

w i l l  jo in  or imp lement p r e d o m i n a n t l y  l a rge  systems , t h a t  the  Navy ’ s solu-

t i o n s  w i l l  fo l low in time and a long  the t e c h n i c a l  l i ne s  of those of
*m u n i c i p a l i t i e s .  However , o ther  i nves t ig a t o r s  po in t  to  unreso lved  prob-

P lems curren t l y being encoun tered in a l l  a tt emp t s to imp lement large-scale

mu n i c ip al sys tems where more than one or two agen c ies are involved . Based
* on th is exper ience , it could be argued tha t few , if any , Navy systems are

l ikel y to be regiona l or large scale. Does this mean that site-specific ,

• tailored , small-scale systems , indiv idual ly  managed and opera ted , wil l

*Navy activities have the option of joining municipal systems and are
encouraged to do so at present. Whether arrangements can be worked out
that are satisfactory and will remain so over time remains to be seen.

3

-
-

p H
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  



- .—- • -~~~~~~~~~~~ - 
——

~~

-.•-

~ 

_____

~~_.-_w -

~

-, — -.--.-

evolve at n u m e r o u s  N a v y  a c t  ivities? Not ne~~ ssaril y.  With the limited

a vail a bilit y of proven pr oce ssing systems at present , it is unlike ly

t h a t  a l a r ge  number  of  N a v y  a c t i v i t i e s  w i l l  have  found  c o s t — e f f e c t i v e

s o l u t i o n s  by 1985.

Of t h e  severa l a p p r o a c h e s  t h a t  h av e  been proposed  to  a s ses s  the

p o t e n t i a l  of N a v y  u t i l i z a t i o n  of w a s t e - d e r i v e d  f u e l s , one has  r e c e i v e d

p a r t i c u l a r  a t t e n t i o n  f o l l o w i n g  r ecen t  p r o m u l g a t i o n  of R e s o u r c e  R e c o v e r y

F a c i l i t y  g u i d e l i n e s  m a n d a t i n g  imp l e m e n t a t i o n  of r e source  r ecove ry  by

f e d e r a l  a c t i v i t i e s  in SM SA s under  c e r t a i n  c o n d i t i o n s . P r e s u m a b ly , some

m a j o r  i n s t i t u t i o n a l  p r o b l e m s  such as l e g a l  r e s t r i c t i o n s  and p o l i t i c a l

issues could be avoided if the sy s t e m  or sy s t e m s  served o n l y  f ede ra l

a c t i v i t i e s  in  a r eg ion . I f  t h i s  a l t e r n a t i v e  a n a l y t i c a l  a pp r o a c h  is

chosen , it is alread y known (based on estimates of the daily generation

r a t e s  of t he  f e d e r a l  a c t i v i t ie s  in  r e g i o n s)  t h a t  the  p rocess  sca le  w o u l d

~e hounded  by only a few h u n d r e d  t o n s  pe r  day of w a s t e  as an upper  l imi t .

¶ With this appro ach , i t  is  u n c e r t a i n  t h a t  s i t e - s p e c i f i c  r e q u i r e m e n t s  of

the  i n d i v i du a l a c t i v i t i e s  in t h e  federal s\ stem could be satisfied with

an \  single s\stem. Based n t he  r e s u l t s  of f e a s i b i l i t y  s t u d i e s  of t h i s

l4 t ion performed by th e N a v y , i t  a p p e a r s  u n l i k e l y a t  t h i s  t ime  t h a t  more

t h a n  a few , i f  a ny , N a v y  a c t i v i t i e s  w i l l  l~e served by r e g i o n a l iz e d  federa l

sy s t e m s  in 1985. W h a t  does seem q u i t e  c l e a r  i s  t h a t  t he  p r o f i l e s  of N a v y

u t i l i z a t i o n  of w a s t e - d e r i v e d  f u e l s  t h a t  a re  deve loped  u s i n g  a p p r o a c h e s

such as  t he se  would  s t r o n g ly  r e f l e c t  the  i n i t i a l  a s s u m p t i o n s  of each

a p p r o a c h  and  in e f f e c t  b i a s  the  r e s u l t s  t oward  those  a s s u m p t i o n s .

A f t e r  r e v i e w i n g  the  p r o b l e m s  i n h e r e n t  w i t h  the  above a p p r o a c h e s ,

SRI c o n c l u d e d  tha t a fresh approach to predicting the future of resource

r e c o v e ry  in t h e  N a v y  was needed .  R e t u r n i n g  to a n a ly t i c a l  f u n d a m e n t a l s ,

we decided t o  a t t e m p t  to  develop  a p r o c e d u r e  t h a t  would  emp h a s i z e  the

energy or fuel (type and quantity) demand as the basic independent

variable. N iv v a c t i v i ty  fue l  demands wou ld  be c h a r t e d  to show geo-

graph ic a l l y th e markets that the waste processor (Navy or otherwise)

would  serve . We assume t h a t , when i t  is t e c h n i c a l l y and economica l ly

f e a s i b l e  to produce hea t  or a fu e l  from the waste generated in the area

at  a p r i c e  that the market will pay, res ou rce recovery w i l l  become a fac t .

4
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This  approach  will not answer immediatel y questions of regionaliza-

tion , scale , or site-specific requirements. lint it does p lace emphasis

on market and process factors , l e a v i ng reg ionalization , scale , and  other

considerations to he decided later .

The first step in devel op ing this approach is to examine in detail

P N:ivy boiler fuel requirements by geographi c areas. These tuel require-

• ments may he summed for each N a v y  a c t i v i t y  by quarters over the yearl y

cyc l e . E s t i m a t e s  of the  was te  g e n e r a t e d  and hea t  va lue  t h a t  cou ld  be

recovered by the activities in an area are then made . The fuel demands -j

and waste heat resource are then compared and types and quantities of

waste-derived fuels are identified that could be processed and consumed 
- 

—

most readily by the activity or activities in the area.

The next step anticipated would he to examine potential waste re-

f i n e r y  or heat recovery sites in each area to minimize logistic problems.

The fina l step would he to examine  process economics  and  site foe-

tors (land , l ab or , etc.) to determine if a refinery operating under those

• c o n d i t i o n s  and  p r o d u c i n g  f u e l s  or heat fc~ those markets would he economi-

c a l l y v i a b l e . Q u e s t i o n s  of reg ions  and  scale would he introduced in this

f i n a l  step after heat or f u e l  demands  and waste fuel supp ly p o t e n t i a l

have been matched .

k It is readil y seen t h at  this approach is different from others ,

primarily in the order in which the steps are t a k e n .  The f u e l/ w a s t e

m a t c h i n g  a p p r o a c h  SRI is i n v e s t i g a t i n g  does not assume a priori any size

or a n y  orient ation toward a g iven fue l  form or process . I n  other words ,

it avoids i s  much as p o s s i b l e  the  connotation of a “technical solution

l o o k i n g  for -in operational problem.”

C. Testing Step One--Example Data on Selected N a v y  A ctivity Boiler
p Fuel L)emands/RDF Use P o t e n t i a l

Fuels consumed by Navy activities are reported in several different
*forms and levels of detail. For the purpose of this pilot s tud y ,  the

*
See (I) “Utilities Procurement Report” NAVFAC 11300-1 , (2)  Def ense Energy
Info System--DEIS II Reports , (3) NAPSIS: Master File Report--FACSO 9593/
F5595R01, and (4) Navy “Boiler Tune Up” (BTU) Program .
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data used are for the most part those given in the NAPSIS Master File

Report. This report provides quarterly estimates of the fuel consumed by

each boiler (more than 1900) at more than 200 Navy shore activities.

Boiler size and type are also given in this master file , along with geo-

graphic location (latitude and longitude) of the boiler installation.

• More detailed information than is g iven in this  mas ter f i l e  on the age

and type of each boiler would be needed in engineering feasibility or

- 
- design studies , but for the purpose of this pilot study these NAPSIS

data are considered sufficient .

The study ac t ivit ies ini tially selected for analysis in this p ilo t

study were those in the Norfolk area (Table 1). The choice of this area

had no special significance other than that the area was known to contain

a number of different kinds of Navy activities and was though t likely to

provide a represen ta t ive  view of types of Navy boilers and fuels consumed .

Subsequently, boi le r/ f uel da ta were compiled for activities in areas im—
mediately surrounding NAS Pensacola (Table 2), NAS Hawthorne (Table 3),

NTC Creatlakes (Table 4). NAS Menphis (Table 5), and NAS Jacksonville

(Table 6).

Some conclusions might be drawn regarding resource recovery processes,

heat recovery systems , and/or kinds of fuels that would most like ly f ind

stable markets in each of the areas examined in Tables I through 6.

Preliminary observations are indicated on each table , e.g., d o l l a r/ f uel

sav ing potential; but we believe such conclusions would be premature

s ince  seve ra l more a n a l y t i c aL  s teps as described above in Section B are

needed to comp lete the profile of each area . Certainl y,  much more work

is needed--examining more areas and projecting possible changes in heat

or fuel needs over the next 10 years--hefore any conclusions should he

drawn concerning the Navy as a whole.

*
Detailed descriptions of boilers and ~uel consumption are submi tted in
comple ted R4 reports. More than 30 R reports are available through

• NESO and may be useful in any follow-on effort.

6
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One conclusion , however , is that , although the methodology is tedious ,

the view gained during the studies of the areas as waste fuel markets and

of their historical records of fuel consumption gives the analyst a strong

operational orientation . The plants studied are in being and represent

- P 
the status quo. Whatever changes or assumptions the analyst wishes to

study, each must dea l realistically with facts such as training, personnel

ceilings , and general inertia to change. This, we believe , is a proper

orientation to reliable forecasting of operational responses of the Navy .

P
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P

P
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Throug hput
Operating Time (kgal or tons) La

Size Hours! Days/ Weeks! Max. (pen
Activity Location (MMBtu/hr) Day Week Year Fuel Annual Hourly Dec Mar

1825 Air Station LP 167 10.0 24 7 30 Res. oil 35 67 60 20

1826 Consn. Area Master Sta. 0-2 8.0 24 7 52 Res. oil 100 50 38 26

1827 Comm. Area Master Sta. 0-2 8.0 24 7 52 Res. oil 100 50 38 26

1828 Amphib. Base 757-109 90.0 24 7 52 Res. oil 2433 608 35 25
Wickes

1829 Amphib. Base 757-108 90.0 24 7 52 Res. oil 2433 608 35 25

1830 Amphib. Base 757-107 90.0 24 7 52 Res. oil 2433 608 35 25

1831 PWC Norfolk P-i 59 100.0 24 7 48 Res. oil 4500 833 35 26

1832 PWC Norfolk P-i 60 100.0 24 7 48 Res. oil 4500 833 35 26

1833 PWC Norfolk P- i  61 100.0 24 7 48 Res. oil 4500 833 35 26
1834 PWC Norfo lk  P-i 62 115.0 24 7 48 Res. oil 5100 833 35 26

1835 PWC Norfolk P-i 44 40.0 24 7 48 Res. oil 1500 340 35 26

1836 PWC Norfolk P-i 55 75.0 24 7 48 Res. oil 3300 545 35 26

1837 PWC Norfolk P-I. 56 75.0 24 7 48 Res. oil 3300 545 35 26

1838 PWC Norfolk P-i 57 75.0 24 7 48 Res. oil 3300 545 35 26

1839 PWC Norfolk SP-85 79 75.0 24 7 26 Dis t .  oil 441 510 91 0

1840 PWC Norfolk SP-85 80 75.0 24 7 26 Dist. oil 441 510 91 0

1841 PWC Norfolk NH-200 81 75.0 24 7 17 Res. oil 637 545 77 18

1842 PWC Norfolk NH-200 83 75.0 24 7 17 Res. oil 637 545 77 18

1843 PWC Norfolk Z-309 219 54.0 24 5 26 Res. oil 270 510 20 32

1844 PWC Norfolk Z-309 220 54.0 24 5 26 Res. oil 270 510 20 32

1845 PWC Norfolk Z-309 220 54.0 24 5 52 Refuse 18000 tons 7.5 T 25 25
1846 PWC Norfolk Z-309 219 54.0 24 5 52 Refuse 18000 tons 25 25

1847 Supply Center C-125 72 20.0 24 7 52 Res. oil 352 143 35 25

1848 Supply Center C-i25 90 8.0 24 7 52 Res. oil 141 57 35 25

18.9 Supp ly Center C-125 91 8.0 24 7 52 Res. oil 141 57 35 25

1850 Security Group NW 2-1 5.0 24 7 52 Res. oil 80 17 60 10
Nat. Steel

1851 Security Group NW 2-2 5.0 24 7 16 Res. oil 80 17 60 10

1852 Security Group NW-2 9 10.0 24 7 44 Dist. oil 150 23 40 25 

--- - - --- ~~~~~~~~~~~ - -- - - - - - _ _ _
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Table I

NORFOLK AREA NAVY BOILERS/RDF
USE POTENTIAL

Bughpu t Plant Energy Use
_or tons) Load (MNBtu )

Max. (percent) Year Total
Hourly  Dec Mar Jun ~~~ Constructed Annual Dec Mar Jun Sep

67 60 20 0 20 4.9 x 1O~ 2.9 x 1O 3 1.0 x IO~ 0 1.0 x ~~
50 38 26 12 24 

~28 x ~~ 10.6 ~ 1O~ 7.3 x io~ 3.3 x 1O3 6.6 x
50 38 26 12 24

608 35 25 15 25

608 35 25 15 25 

~1021 x ~~ 358 x l0~ 255 x I03 153 x ~~ 255 x ~~ 

-

- 

-

608 35 25 15 25

833 35 26 16 23

833 35 26 16 23

833 35 26 16 23

833 35 26 16 23 3 3 3 34200 x 10 1470 x 10 1092 x 10 672 x 10 966 x 10
340 35 26 16 23
545 35 26 16 23

545 35 26 16 23

545 35 26 16 23

510 91 0 0 9
123 x ~~ 112 x i0~ 0 0 11 x l0~510 91 0 0 9

545 77 18 2 3

545 77 18 2 
}iis x i03 137 x i03 32 x i03 3.5 ~ 10~ 5.4 x io~

510 20 32 6 42 
}75.6 ~ i0~ 15 x l0~ 24 x 5 x l0~ 31 x

510 20 32 6 42

~s 7.5 T 25 25 25 25
360 x 90 x 90 x ~~ 90 x ~~ 90 x ~~~25 25 25 25

143 35 25 15 25

57 35 25 15 25 ~88.7 x I03 31 x l0~ 22 x ~~~ 13 x IO~ 31 ~ ~~~
57 35 25 15 25
17 60 10 10 20

}22 .4 x i03 13.4 x l0~ 2 .2  x l0~ 2 . 2  x ~~~ 4 .4 x io~
17 60 10 10 20
23 40 25 10 25 21 X l0~ 8.4 x IO~ 5.2 x ~~ 2.1 x ~~ 5.2 x 1O 3

t
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Throughput
Operating Time (kgal or tons) Loa4

Size Hours! Days! Weeks/ Max. (perca
A c t i v i t y  Location ~*thtu/hr) Day Week Year Fuel Annual Hou~~y Dec Mar

1853 Shipyard/Ports . 174-11 150 24 7 52 Res. oil 3900 800 35 25
Riley Stoker

1854 Shipyard/Ports . 174-13 150 24 7 52 Res. oil 3900 810 35 25
Riley Stoker

1855 Shipyard/Ports. 174-14 150 24 7 52 Res. oil 3900 810 35 25
Riley Stoker

1856 Shipyard/Ports. 174 9 150 24 7 52 Res. oil 3900 810 35 25
Combust ion

1857 Shipyard/Ports. 174 10 150 24 7 52 Res. oil 3900 810 35 25
Combustion

1858 Shipyard/Ports. 174 11 150 24 7 52 Res. oil 3900 810 35 25
Combust ion

1859 Shipyard/Ports. 871 S-2 7.0 24 7 52 Res. oil 49 48 36 3).
Continental

1860 Shipyard/Ports. 481 24 7.0 24 7 30 Res. oil 49 48 59 35
Continental

1861 Shipyard/Ports. 481 25 7.0 24 7 30 Res. oil 49 48 59 35
Continental

1862 Shipyard/Ports. 481 26 7.0 24 7 30 Res. oil 49 48 59 35 -
Continental

1863 Shipyard/Ports. 871 S-3 7.0 24 7 52 Res. oil 49 48 36 31
Superior

1864 Shipyard/Ports. 871 S-i 7.0 24 7 52 Res. oil 49 48 36 31
Continental

1865 Regional Med. Ctr. 20-107 36.0 24 7 52 Res. oil 300 45 30

1866 Regional Med . Ctr. 20 106 36.0 24 7 52 Res. oil 300 45 30

1867 Regional Med . Ctr. 20 105 36.0 24 7 52 Res. oil 300 45 30

1868 Regional Med. Ctr. 20 62 24.0 24 7 52 Res. oil 300 45 30

1893 Air Sta. Oceana 601 210 70.0 24 7 52 Res. oil 930 466 35 25
Union Iron

1894 Air Sta. Oceana 601 210 70.0 24 7 52 Res. oil 930 466 35 25
Union Iron

1895 Air Sta. Oceana 601 212 70.0 24 7 52 Res. oil 930 466 35 25
Bigelow

1896 Air Sta. Oceana 601 235 35.0 24 7 52 Res. oil 420 235 35 25
Eire City

189 7 Air Sta. Oceana 4000 12.0 24 7 52 Res. oil 121 107 35 25
Cleaver Brooks

1898 Air Sta. Oceana 4000 625 12.0 24 7 52 Res. oil 121 107 35 25

1899 Air Sta. Oceana 4000 655 12.0 24 7 52 Res. oil 121 107 35 25

- -
~~~
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Table 1 (Continued )

Throug hput Plant Energy Use
(kga l or tons) Load (MMBtU)

Max. (pe rcen t )  Year Total
Annual Hourly Dec Mar Jun ~~~ Constructed Annual Dec Mar Jun Sep

3900 800 35 25 15 25

3900 810 35 25 15 25

3900 810 35 25 15 25
3275 x 1146 x I03 819 x i0 3 491 x io~ 819 x 10

3900 810 35 25 15 25

- 3900 810 35 25 15 25

3900 810 35 25 15 25

49 48 36 31 7 26 6.9 x l0~ 2.5 x 10~ 2.1 x ~~ 0.5 X 10~ 1.8 x IO~

49 48 59 35 0 6

49 48 59 35 0 6 3 4 3  x 1O~ 20.2 x ~~ 12 X 1O3 0 2.0 x

49 48 59 35 0 6

49 48 36 31 7 26

~i3.7 x l0~ 5 x 4.3 x 1O~ 1 x ~~ 3.6 x
49 48 36 31 7 26

300 45 30 7 18

300 45 30 7 18
168 x l0~ 76 .5 x 10 50 x io~ 11.8 x 10 30 x 10

300 45 30 7 18

300 45 30 7 18

930 466 35 25 15 2 5

930 466 35 2 5 15 2 5
449 x 1O~ 157 ~ io~ 112 x IO~ 67 x 1O 3 112 x 1O3

930 466 35 25 15 25

420 235 35 2 5 15 25

121 107 35 25 15 25

121 107 35 25 15 25 50.8 x ~~ 17 X 12.7 X 10~ 7.6 X 12.7 x

121 107 35 25 15 25

_ _
--



- 

~~~~~~~~~~ ~~~~~~~~~~~~~~~ _ ___  —.-.~~~

Throughput
Operating Time (kgal or tons)

Size Hours/ Days! Weeks! Max. 
_______

Activity Location (PQ1Btu/hr) Day Week Year Fuel Annual Hourly Dec ~~

1900 CDSTCA Dam Neck 529 192 20.0 24 7 52 Res. oil 372 133 40 21
Wickes

1901 DCSTCA Dam Neck 529 193 22.0 24 7 52 Res. oil 409 147 40 2~
W ickes

1902 DCSTCA Dan Neck 529 194 22.0 24 7 52 Res. oil 409 147 40 2~
Wickes

1903 CDSTCA Dam Neck 529 195 22.0 24 7 52 Res. oil 409 147 40 2~
Wi ckes

1904 CDSTCA Dam Neck 241 6.0 24 7 52 Res. oil 116 41 40 21
Spencer

1905 W.S. St. Juliens 283 1 34.0 24 7 52 Res. oil 885 234 25 1)
B &W

1906 W.S. St. Juliens 283 2 34.0 24 7 52 Res. oil 885 234 25 II
B & W

1907 U.S. St. Juliens 319 10.0 24 7 52 Res. oil 18 69 25 Ii

1908 W.S. Yorktown 5-2 7.0 Not in use

1909 W.S. Yorktown 5-3 7.0 Not in use

1910 U.S. Yorktown 3 6.0 Res. oil 204 35 21

1911 U.S. Yorktown 370-106 6.0 24 7 40 Res. oil 100 40 70 ii

1912 W.S. Yorktown 306-66 8.0 24 7 40 Res. oil 192 53 70 F

1913 U.S. Yorktown 93-60 6.0 24 7 40 Res. oil 98 40 70 F

1914 U.S. Yorktown 708-110 6.0 24 7 40 Res. oil 212 40 35 21

1915 U.S. Yorktown 708-111 6.0 24 7 40 Res. oil 212 40 35 2:

1916 U.S. Yorktown 708-112 6.0 24 7 40 Res. oil 212 40 35 2

1917 W.S. Yorktown 476 105 8.0 24 7 40 Res. oil 100 53 35 21

1918 W.S. Yorktown 476 22 5.0 24 7 40 Res. oil 47 33 35 21

1919 W.S. Yorktown 1388 90 6.0 24 7 40 Res. oil 138 40 35 21
1920 W.S. Yorktown 1388 91 6.0 24 7 40 Res. oil 138 40 35 21

1921 U.S. Yorktown 457-87 6.0 24 7 40 Diet. oil 660 42 35 21

1922 W.S. Yorktown 457-88 6.0 24 7 40 Diet. oil 660 42 35 21

1923 U.S. Yorktown 457-89 6.0 24 7 40 Diet. oil 660 42 35 21
1924 U.S . Yorktown 8-86 6.0 24 7 40 Diet .  oil 45 42 70 1~
1925 W . S .  Yorktown 3-84 6.0 24 7 40 Res. oil 204 40 35 Z
1926 U.S. Yorktown 3-85 6.0 24 7 40 Res. oil 204 40 35 21
1927 U. S .  Yorktown 13 76 9.0 24 7 40 Rca. oil 223 60 35 ~
1928 U.S. Yorktown 13 77 9.0 24 7 40 Res. oil 223 60 35 21

1929 W.S. Yorktown 13 78 9.0 24 7 40 Re.. oil 223 60 35 21
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Table I (Continued)

i bput Plant Energy Use
pr tons) Load (~Q1Btu)

Max. (percent) Year Total
__ HourLy Dec Mar Jun ~~~ Constructed Annual Dec Mar Jun Sep

133 40 25 10 25

147 40 25 10 25 1 I I
~224 x i03 90 x IO3 56 x ~~ 22 x 56 X l0~147 40 25 10 25 1

I
147 40 25 15 25 3
41 40 25 15 25 16 x ~~~ 6.5 x ~~~ 4 x 1O~ 2.4 x lO~ 4 x 10~

234 25 10 25 40

~250 x lO~ 62 x 25 x ~~~ 62 x ~~ 100 x 1O~234 25 10 25 40

69 25 10 25 40 2.5 x 10~ 0.6 x lO~ 0.2 x ~~~ 0.6 x 10~ 1.0 x lO~

35 25 15 25 29 x I03 10 x ~~~ 7 x lO~ 5 x l0~ 7 x 1O~
40 70 10 0 20 14 x ~~ 9.8 X i03 1.4 x 0 2.8 x l0~
53 70 10 0 20 26 x IO~ 18.8 x LO~ 2.6 x ).Q3 0 5.2 x 10~
40 70 10 0 20 14 x l0~ 9.8 x l0~ 1.4 x ~~ 0 2.8 x l0~
40 35 25 15 25

40 35 25 15 25 }89 x ~~ 31 x 22 x l0~ 13 x ~~ 22 x ).Q3

40 35 25 15 25
53 35 25 15 25

33 35 25 15 25 }21 x l0~ 7 .2  x 10~ 5.3 x io~ 3.2 x ~o3 s.~ x

40 35 25 15 25

40 33 25 15 25 
}39 x ~~ 13 x ~~ 9.8 x l0~ 5.8 x l0~ 9.8 x l0~

42 35 25 15 25
42 35 25 i~ 25 ~ 277 x ~~~ 97 x 1O~ 70 x l0~ 40 x ~~~ 70 x 1O 3

42 35 25 15 25
42 70 10 0 20 6.3 x 1O 3 4.4 x lO~ 0.6 x 0 1.2 x l0~
40 35 25 15 25
40 35 25 15 25 

x 20 x 15 x lO~ 7 x 10~ 15 x

60 35 25 15 25
60 35 25 15 25 ~94 x 10~ 33 x l0~ 24 x l0~ 14 x 1O 3 24 x l0~
60 35 25 15 25

I — —
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Throughput
Qperating Time (kgal or tons) Load

Size Hours! Days! Weeks! Max. (percrn
Activity Location (MMBtu/hr) Day Week Year Fuel Annual Hourly Dec Mar .1

1930 U.S. Yorktown 43 1-71 5.0 24 7 40 Res. oil 32.0 33 70 10
1931 U.S. Yorktown 12 61 12.0 24 7 40 Res. oil 68.0 80 70 10

1932 U . S .  Yorktown 12 79 10.0 24 7 40 Res. oil 68.0 66 70 10

1933 U . S .  Yorktown 118 113 9.0 24 7 40 Res. oil 100 60 35 25

1934 U .S.  Yorktown 118 114 9.0 24 7 40 Rca . oil 100 60 35 25
1935 U.S. Yorktown 118 68 6.0 24 7 40 Re.. oil 200 40 35 25

1936 U.S. Yorktown 118 69 6.0 24 7 40 Rca. oil 200 40 35 25

Tota li

*Notes: 1. Solid waste generated ( t p d 5)

Norfo lk  Naval Station
Por tsmouth NSY
Amphib . Base 45
Medical Cen ter 3
Oceana NAS 35
Dam Neck T.C. 14
St. Juliens U.S.
Yorktown U.S. 35

2. Unrecovered heat from remaining area waste is 34 , 720 tpy ~ 347 x l0~ MMBcu (— $700 ,000/yr at $2.00/MMBtu)
or about

11,384 = fl of total heat load.

3. Total energy use can be converted to barrels of oil per year as follows :
1 bbl = 42 gal x 140 ,000 Btu!gal = 5.8 X 10~ Btu

11 384 x l0~
6 

= 1,963,000 bbl or oil/yr.
5.8 x 10

89 boilers identified (NAPSIS), oil fired.

24 multiboiler  plants  all using fuel oils at present.
1 refuse-fired steam plant.

*CBC lt r 12 Nov 1976 , Ser 5014 to OP 45. (Kn eeling ’ s ltr signed by CDR John Lucas , USN.)
tOn 70 , 720 tpy (of which 36,000 tpy are al ready p r ocessed at refuse heat recovery plant) .
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Table 1 (Conc luded)

Plant Energy Use -
Load (MMBtu)

~x. (percent )  Year Total
Dec Mar Jun ~~~ Const ructed Annual Dec Mar Jun Sep

3 70 10 0 20 4.4 x 10~ 3.1 x 1O~ 0.4 x 10~ 0 0.8 x 10~ - 
-

70 10 0 20 3 3 3 3> l 9 x lO l3 x l O  1 . 9 x i O  0 3 . 8 x 1 0  I

70 10 0 20

35 25 15 25

35 25 15 25 3 3 3 3 
—

84 x 10 29 x 10 2l x iO l3 x lo 2l x iO -:

35 25 15 25 
-

~~ 

T:ta1s ( i03~~~~tu) 11 ,384 4,126 2 ,809 2,711 2 ,739

2.O0/PQ(Btu)

- 
—
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-- - - ~~~~~~~~~~~~~~~~~~~~
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Operat in g  Time Throughput  Load -

Size Hours / Days! Weeks! (MM cf/k g a l )  (percen~~
~~~~ A c t i v i t y  Locat ion ( MMBtu /h r )  Day Week Year Fuel Annual Max. Hourly Q~~. Mar

848 Air Station 3289-135 4.0 24 7 22 N . G .  3.0 0.004 57 13 0
849 Air Station 136 4.0 24 7 22 N .G .  3.0 0.004 57 13 0
850 Air Sta t ion  463-1 1.0 24 7 52 N .G .  7 .5  0.001 25 25 25

Eclipse

851 Air S ta t ion  600-1 4.0 24 7 12 N .G .  7 .0  0.004 50 30 0
Kewane e

852 Air S ta t ion  653-53 2 .0  24 7 12 N.G .  3.0 0.002 50 30 0
Farrar  & T re i t s

853 Air  S ta t ion  660-60 2.0 24 7 12 N . G .  3.0 0.002 50 30 0
Farrar & Trefts

854 Air  S ta t ion  671-1 4.0 24 7 52 N . G .  25.0 0.004 25 25 25
Peerless

855 Air S ta t ion  672- 1 4.0 24 7 52 N . G .  28.0 0.004 25 25 25
Am . Stand.

856 Air Station 1500-1 2.0 24 7 52 LG. 17.0 0.002 25 25 25
Am . Rad.

857 Air Stat ion 1500-2 2 .0  24 7 12 N.G.  3.0 0.002 50 30 0
Am . Rad.

858 Air Stat ion 226 8-i 22.0  N .G .
Kewanee

859 Air Station 2268-2 22.0 N.G.
Kewanee

860 Air Sta t ion 2268-3 22.0 N .G.
Kewanee

861 Air Station 615 6.0 24 7 52 N . G .  50.0 0.006 25 25 25
Fitzgibbon s

862 PWC 782- 1 125.0 24 7 40 N . G ./ D i s t .  673/ 14.0 0.125/0.893 23 22 26
863 PWC 782-2 125.0 24 7 40 N . G . / D i s t .  673/14.0 0 . 125/0.893 23 22 26
864 PWC 782-3 200.0 24 7 24 N.G.  425.0 0.200 23 22 261
865 PUC 504-103 18.0 24 7 26 N.G.  32.0 0.018 25 24 26~
866 PWC 504-104 18.0 24 7 26 N . G.  32.0 0.018 25 24 26 -

~

867 PWC 504-129 15.0 24 7 26 N . G .  32.0 .0 .015 25 24 2 6 1
868 PWC 504-130 15.0 24 7 26 N.G.  32.0 0.0 15 25 24 2 6 -
869 PWC 913-68 15.0 24 7 9 N.G .  15.0 0.015 27 31 25
870 PWC 913-71 15.0 24 7 9 N .G.  15.0 0.015 27 31 25
871 PWC 913-119 5.0 24 7 26 N.G.  23.0 0.005 27 31 25
872 PWC 913-67 17.0 24 7 9 N.G. 15.0 0.017 27 31 25

L 
. - .  

~~~ 
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Table 2

PENSACOLA NAVY BOILERS/RDF
USE POTENTIAL

Plant Energy Use
Load (MMBtu)

— 
(p e r c e n t )  Year 1~ ’ t a 1

Dec Mar Jun 
~~2. 

Constructed Annual Dec Mar Jun Sep

57 13 0 30
~6l8O 3523 803 0 1854

57 13 0 30

25 25 25 25 7725 1931 1931 1931 1931

50 30 0 20 7210 3605 2163 0 1442

50 30 0 20

~6180 3090 1854 0 1236
50 30 0 20

25 25 25 25 )
“54590 13648 13648 13648 13648

25 25 25 25 S - 1
25 25 25 25 17510 4378 4378 4378 4378

50 30 0 20 3090 1545 927 0 618

1975

1975

1975

25 25 25 25 50150 12537 12537 12537 12537

0 8 93 23 22 26 29 ~Gas 6 6 6 6
p0.893 23 22 26 29 

x io 6 0.42 x 10 0.40 x 10 0.47 x 10 0.56 x 10

23 22 26 29 ) 3920 901 862 1019 1137

25 24 26 25
25 24 26 25

131840 32960 31642 34278 32960
25 24 26 25

25 24 26 25

27 31 25 17

27 31 25 17
70040 18910 21712 17510 11906 —

27 31 25 17

27 31 25 17

=~~~—_w- 
~~~~~~~~~~~~~II



Operating Time Throughput Load
Size Hours! Days! Weeks! (MMcf/kgal) (percent)

~~~~ 
Activity Location (MMBtu/hr) Day Week Year Fuel Annual Max. hourly Dec Mar Jun

873 PWC 681-1 1.0 24 7 12 N.G. 2.0 0.001 50 30 0
Rite

874 PUC 458-73 12.0 24 7 26 N.C. 50.0 0.012 24 31 26

~ 75 PWC 458-73 12.0 24 7 26 N.G. 50.0 0.012 24 31 26

876 PWC 458-75 12.0 24 7 26 N.C. 50.0 0.012 24 31 26

877 PUC 458-91 15.0 24 7 26 N.G. 50.0 0.015 24 31 26

878 PW C 1857-123 8.0 24 7 39 N.G./Dist. 24/1.0 0.008/0.057 25 28 23

879 PWC 1857-124 8.0 24 7 39 N.G./Dist. 24/1.0 0.008/0.057 25 28 23

880 PWC 1857-125 8.0 24 7 39 N.G./Dist. 24/1.0 0.008/0.057 25 28 23

881 Saufley Field 804-48 12.0 24 7 26 N.C. 30.0 0.012 24 23 26

882 Saufley Field 804-49 12.0 24 7 26 N.G. 30.0 0.012 24 23 26

883 ~aux1 ey Field 804-72 12.0 24 7 26 N.C. 30.0 0.012 24 23 26

884 Saufley Field 804-102 12.0 24 7 26 N.G. 30.0 0.012 24 23 26

885 NARF 3241-131 3.0 24 7 24 Dist. 15.0 0.022 50 30 0
Am. St and .

886 NARF 3241-132 3.0 24 7 24 Dist. 15.0 0.022 50 30 0
Am. Stand.

887 NARF 3241-133 3.0 24 7 24 Dist. 15.0 0.021 50 30 0
York Sh ip ley

888 NABF 3241-134 3.0 24 7 24 Dist. 15.0 0.021 50 30 0

Total (ga

Total (ot

Overall (II

Notes: 1. Navy solid waste (estimated per feasibility study--SOUTHDIV 10/77) 2.a .  Max imum solid waste ens

53 tpd5 = 13,818 tpy  = 27.6 x io 6 lb /yr  of total energy load.

Energy estimate 4500 Btu/lb raw refuse 
b. 

p a ~~~~ 
~~~~~~~

Energy in waste = 27.6 x 4.5x 10 HMBtu/yr c. However, if used in PUC
= 124.2 x 10 = 0.124 ~ 106 ~~fBtu/yr required by these boil~

Value at $2.O0/MMBtu = $248 ,000

. . —.--.——- ~~
— 
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Table 2 (Concluded )

Plant Energy Use
Load (MMBtu)

- (percent) Year Total
1 Dec Mar Jun §

~~ 
Constructed Annual Dec Mar Ju n Sep

- 
50 30 0 20

24 31 26 19

24 31 26 19 ( 6 3 3 3 3
1 0 .2x10 49 x 10 64 x 10 53 x l0 39 x l0 - -~

24 31 26 19
-

- 24 31 26 19
37 25 28 23 26 ~,Gas 

~ 3 3 3

- 
57 25 28 23 24 10 19 x l0~ 21 x 10 17 x 10 18 x 10 

•1
57 25 28 23 24 1 420 105 118 97 100

24 23 26 27

24 23 26 27
124 ~ IO~ 29 ~ IO~ 28 x 1O 3 32 x ~~~ 33 x 10~24 23 26 27

24 23 26 27
50 30 0 20

50 30 0 20 3 3 3 362 x 10 3i x 10 l9 x lO 0 l2 x lO

50 30 0 20

50 30 0 20 __________ ___________ ___________ ___________ ___________

Total (gas) 2.6 x 106 643 x I0
3 624 x l0~ 657 x IO~ 744 x

To tal (o il) 4 . 3  x ~~~ 1 x IO~ I x 10~ 1.1 x 10~ 1.2 x I03

Overal l (MMBtu) 2 .6  x io6 0.644 x io6 0.625 X 106 0.658 x io6 0 . 745 x 106

~cimum solid waste energy from Navy waste could provide 4.87. 0.124 = 4 87
t total energy load. 2.6

I waste were converted to pyroil, the pyroil would be J.2..~. = 28
pproximately 28 times the present annual consumption. 4 .3

M ever , if used in PWC p lant  782 boi lers  1 and 2 , pyroil could provide 97. of the energy
Iquired by these boilers.

c
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Throug hput
Operating Time (kgal) Load

Size Hours! Days! Weeks! Max. (percent) Year

~~~~ Activity Location (MMBtu/hr) Day Week Year Fuel Annual Hourly Dec Mar Jun ~~~ Constructed

1239 NAD Hawthorne 13-1 18.0 24 7 52 Dis t .  250 18 35 35 21 9
Nebraska

124~) NAD Hawthorne 13-2 18.0 24 7 52 Dist. 250 18 35 35 21 9

1241 NAD Hawthorne 13-3 18.0 24 7 52 Dist. 250 18 35 35 21 9

1242 NAD Hawthorne 13-42 6.0 24 7 52 Dist. 44 6 35 35 21 9
Munds

1243 NAD Hawthorne 103-6-24 18.0 24 7 52 Dist .  298 18 41 38 19 2
Nebraska

1244 NAD Hawthorne 103-6-25 18.0 24 7 32 Dist .  298 18 41 38 19 2
1245 NAD Hawthorne 103—6-26 18.0 24 7 52 Dist .  298 18 41 38 19 2
1246 NAD Hawthorne 101-25-35 17.0 24 7 52 Dist .  114 17 22 42 15 21

Pawnee

1247 NAD Hawthorne 49-3 1-37 6.0 24 5 30 Dist. 58 6 34 60 2 4
Cyclotherm

1248 NAD Hawthorne 49-31-4 1 6.0 24 5 30 Dist. 58 6 34 60 2 4
Mund a

L249 NAD Hawthorne 101-42-39 6.0 24 5 30 Dist . 34 6 11 45 31 13
Munds

1250 NAD Hawthorne 101-42-40 6.0 24 5 30 Dist. 39 6 11 45 31 13

1251 NAD Hawthorne 101-25-34 18.0 24 7 52 Dist .  114 18 22 42 15 21
Nebraska

L252 NAD Hawthorne 101-25-33 18.0 24 7 52 Dist. 298 18 22 42 15 21

Subto ta l

1232 NAS Fall on 314-1 15.0 24 7 26 Dist. 350 33 35 20 12
- Comb Eng

1233 NAS Fallon 314-2 15.0 24 7 26 Dist. 350 33 35 20 12

L234 NAS Fallon 19-3 8.0 8 1 3 Dist. 1 0 99 1 0
Farrar  & T r e f t s

235 NAS Falion 19-5 6.0 8 2 6 Dis t .  2 50 50 0 0
236 NAS Fallon 333-9 8.0 8 7 39 Dist. 33 35 47 18 0

Orr & Emblower

237 NAS Fallo n 300-11 8.0 24 7 12 Dist. 48 37 53 10 0
Munds

238 NAS Fall on l9-4A 8.0 24 7 39 Dist. 175 34 51 15 0

Subtotal
Ove ra l l  to ta l

Inc luded in plant total for pages 1251 and 1252. ~Oi1 equivalen t : 21 ,000 bbl/y~
Oil equivalent: 53,000 bbl /yr (14i bbl/day average), or $660,000/yr at $2.O0/MMBtu. ~Oil equivalent: 74,000 bbl!y:

r - - - - M ~~~~~~ h~~~~~~~ M I
- - 

I
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Table 3

HAWTHORNE/FALLON NAVY BOILERS/RDF
USE POTENTIA L

Plant Energy Use
Load (MM Stu)

(percent) Year Total
Mar Jun ~~~ Constructed Annual Dec 

— 
Mar Jun 

— 
Sep

35 2 1 9

35 21 9 
105 x l0~ 36.8 x ~~ 36.8 x 1O3 22.0  x l0~ 9.45 x l0~35 21 9

35 21 9

38 19 2

38 19 2 125 x 1O~ 51.3 X 1O~ 47 .5  x i0~ 23.8 x l0~ 2.50 x lO~

38 19 2
42 15 21 *

60 2 4

~l6 .2  x l0~ 5.5 X i03 9 . 7  x 10~ 0.3 x l0~ 0.6 x lO~60 2 4

45 31 13

~l0 .2  x l0~ 1.1 x l0~ 4.6 x lO~ 3.2 x l0~ 1.3 x l0~
45 31 13 )
42 15 21 3 3 3 3 3

t 73.6 x 10 16.2 )( 10 30.9 x 10 11.0 x 10 15.5 x 10
42 15 21 

___________ ___________ ___________ ___________ ___________

Subtotal 330 x 10
3t 

110.9 x103 129.5 x103 60.3 x 10~ 29.4 x lO~
35 20 12

x i03 32.3 x 34.3 x l0~ 19.6 x iO~ 11.7 x l0~
35 20 12

99 1 0 0.14 x 1O3 0 0.14 x i03 -- o

50 0 0 0.28 x l0~ 0.14 X 1O~ 0.14 x l0~ 0 0
47 18 0 4.6 x l0~ 1.6 x lO~ 2.2 x l0~ 0.83 x 1O 3 0

53 10 0 6.7 x l3~ 2.5 x 10~ 3.6 x 1O3 0.67 x l0~ 0

51 15 0 24.5 x ~~~ 8.3 x l0~ 12.5 x l0~ 3.6 x 10~ 0

3 3 .
~ 3Subtotal 134 x 10 44.8 x 10 52.9 X 10 24.7 x 10 11.7 x 10

Ove rall  total  464 X l0~

1 equiva lent: 21,000 bbl/yr.

1 equivalent: 74,000 bbl/yr.
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Throughput
Operating Time 

— 
(MMcf/kgal) Load

Size Hours/ Days! Weeks! Max . (percent)

~~~~ Act ivity Location (MMBtu/hr) Days Week Year Fuel Annual Hourly Dec Mar Jun ~~~

984 PWC 11-1 48.0 1 7 52 N.G./Res. Oil 5.0/8.0 37 26 14 23

985 PWC 11-2 48.0 1 7 52 N.G./Res. Oil 5.0/8.0 37 26 14 23

986 PWC 11-3 48.0 1 7 52 N.G./Res. Oil 5.0/8.0 37 26 14 23
- 987 PWC 11-4 96.0 1 7 52 N.G./Res. Oil 5.0/8.0 37 26 14 23

988 PWC 11-5 274.0 1 7 52 N.G. 1270 37 26 14 23

989 PWC 11-6 274.0 24 7 52 N.C. 1270 37 26 14 23

990 PVC 3511-1 21.0 24 7 39 N.G ./R .es .  Oil --/375 51 33 0 16

991 PVC 3511-2 21.0 24 7 39 N.G./Res. Oil --/375 37 26 14 23

992 PVC 3400-1 9.0 24 7 52 N.C./Res. Oil 17/44 14 11 45 30

993 PVC 3400-2 9.0 24 7 52 N.G./Res. Oil 17/44 14 11 45 30

994 PVC 2711 6.0 24 7 39 N.G./Res. Oil 7/-- 46 32 0 22

995 PVC 3211 5.0 24 7 52 N.G./Res. Oil 12/-- 38 27 14 21

996 PVC 3211 5.0 24 7 52 N.G./Res. Oil -- 38 27 14 21

Total 2613/87O~ 
Total gaa

Total oil

Overall

Notes: 1. Solid waste = 40 tpd5 or 10,400 tpy = 10 x lo6 x 10,400 = 10.4 x 10~ MMBtu/yr.Value at $2.OO/MMBtu = $208,000. avi
2. Oil usage is ‘~57. of total . tLel
3. DEIS II Utilities Report shows: 87~

July 77 29 MMBtu FSX
Aug. 77 No FSX
Aug. 77 98 X lO3

3MMBtu NAG
July 77 106 x 10 MMBtu NAG

~ 

— 
~~~~~~~~~~~~~~~~~~
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Table 4

GREAT LAKES NAVY BOILE RS/RDF
USE POTENTIAL

Plant Energy Use
Load (?QlBtu)
rcent) Year Total

Jun ~~~ Constructed Annual Dec Mar Jun Sep

26 14 23

26 14 23 1
26 14 23 fGas

~ 2.6 x 106 962 x l0~ 676 x lO~ 364 X 1O 3 598 X 1O
3

4.48 x 1O3 1.66 x 1.16 x 0.62 x 1O3 1.03 x lO~
26 14 23 

jOU26 14 23
26 14 23

33 0 16 oii~52.5 ~ lO~ 26.8 x l0~ 17.3 x lo~ 0 8.4 x lO~
1
0j1*

26 14 23 ‘ 52.5 x l0~ 19.4 x lO~ 13.7 x 1O3 7.6  x IO3 12 x l0~
11 45 30 Gas

1 ~s x l0~ 4.9 x lo~ 3.9 x l0~ 15.8 x 1O3 10.5 x 10~
Oil

11 45 30 12 .3 x l0~ 1.7 X l0~ 1.4 x 5.5 x 10~ 3.7 x l0~

32 0 22 Gas
7.2 x 1O3 3.3 x lO~ 1.9 x lO~ o 1.6 X 1O~

27 14 21 
~G-as

27 14 21 12.3 X 1O3 4.7  x 10~ 3.3x 1.7 x 10~ 2.6 X l0~

Total gas 2.65 x 106 975 x l0~ 685 X 382 x lO~ 613 X l0~
Total oil 121 x lO~ 49.6 X lO~ 33.6 X lo~ 13.7 x 25.1 x l0~

Overall 2.77 X io 6 
1025 X l0~ 119 x 10~ 396 N 10~ 638 N l0~

*
Fuel oil annual requirement closely matches solid waste energy

available. Suggests possible matching with pyroil .
tLetter of 18 Aug 1977 , Winters (NESO) to CNN O4FH, indicates
870,000 gallons resid . oil burned annually.

I l

‘
~1

- 
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Operating Time Throughput
Size Hours! Days! Weeks/ (MMcf/kgal)

~~~~ Activity Location (MMBtu/hr) Day Week Year Fuel Annual Max. Hourly

1724 NAS Memphis S-75-1 56.0 24 7 28 N.G./R.O. 109/75 0.053/0.37
B & V

1725 NAS Memphis S-75-2 56.0 24 7 28 N.G./R.O. 109! 75 0.053/0.37
B & W

1726 NAS Memphis S-75-3 56.0 24 7 28 N.G./R.O. 109/75 0.053/0.37
B & V

1727 NAS Memphis S-75-4 56.0 24 7 28 N.G./R.O. 109/75 0.053/0.37
B & W

1728 NAS Memphis S-75-5 113.0 24 7 22 N.G./R.O. 235/525 0.108/0.907
Wicks

1729 NAS Memphis N-l5-1 12.0 24 7 21 N.G./Dist. 24/48 0.01/0.08
Kewanee

1730 NAS Memphis N-l5-2 12.0 24 7 21 N.G./Dist. 24/48 0.01/0.08
Kewanee

1731 NAS Memphis N-15-3 12.0 24 7 21 N.G./Dist. 24/48 0.01/0.08
Kewanee

1732 NAS Memphis N-15-4 12.0 24 7 21 N.G./Dist. 24/48 0.01/0.08
Kewanee

1733 NAS Memphis N-15.-5 12.0 24 7 21 N.G./Dist. 24/48 0.01/0.08
Kewanee

1734 NAS Memphis N-15-6 12.0 24 7 21 N.G./Dist. 24/48 0.01/0.08
Kewanee

1735 NAS Memphis S-237-l 12.0 -- -- -- N.G./Dist. -- --
Kewanee

1736 NAS Memphis S-237-2 12.0 -- -- -- N.G./Dist. -- --
Kewanee

1737 NAS Memphis S-88-1 12.0 24 7 28 N.G./Diat. la/li
Kewanee

1738 NAS Memphis S-88-2 12.0 24 7 28 N.G./Diat. 10/17
Kewanee 

~~~~~~~~~~~~ ---- ~~ -~~---—- —-
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Table 5

NAS MEMPHIS BOILERS /RDF
USE POTENTIAL

Plant Energy Use
Throughput Load (MMBtU x lOs)
(MMcf/kgal) (percent) Year Total

~ua 1 Max . Hourly Dec Mar Jun ~~~ Constructed Annual Dec Mar Jun ~~~~

/75 0.053/0.37 23 27 23 27

/75 0.053/0.37 23 27 23 27 Gas 
103 121 103 121

‘ Oil
/75 0.053/0.37 23 27 23 27 42 9.7 11.3 9.7 11.3

-/75 0.053/0.37 23 27 23 27 
-

/525 0.108/0.907 60 20 0 20 Gas
242 145 48 0 48

Oil
73.5 44 14.7 0 14.7

~48 0.01/0.08 38 26 10 26

~~ 0.01/0.08 38 26 10 26

~48 0.01/0.08 38 26 10 26 Gas
148 56.2 38.4 5.6 38.4

~48 0.01/0.08 38 26 10 26 
Oil 

15.3 10.5 4.0 10.5

‘48 0.01/0.08 38 26 10 26

r48 0.01/0.08 38 26 10 26

(17 26 25 24 25 Gas
20.6 5.4 5.2 4.9 5.2

f17 26 25 24 25 Oil
4.8 1.2 1.2 1.2 1.2

— - -.— __,_ - ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ - - - - . - - - ‘
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Operating Time Throughpu t
Size Hours/ Days/ Weeks/ O*Icf/kgal)

~~~~ Activity Location ()*iBtu/hr) Day Week Year Fuel Annual Max. Hourly ~

1739 NAS Memphis E-ll-1 12.0 24 7 7 N.G./Di .t .  8/21
Kewanee

1740 NAS Memphis E-ll-3 12.0 24 7 7 N.G ./Dist  8/21
Kewanee

1741 NAS Memphis E-11—4 12.0 24 7 7 N.G ./Dist .  8/21
Kewanee

1742 NAS Memphis E-ll-5 12.0 24 7 7 N .G./Dist .  8/21
Kevanee

1743 NAS Memphis 100-1 12.0 24 7 26 N .G./Dist .  19/15
Kewanee

1744 NAS Memphis 100-2 12.0 24 7 26 N .G./Dist .  19/15
Kewanee

1745 NAS Memphis 100-3 12.0 24 7 26 N.G ./Dist 19/15
Kewanee

1746 NAS Memphis S-89 3.0 24 7 52 N.G ./Di st .  216/6.0
Cleaver Brooks

1747 NAS Memphis 4-91-1 2.0 24 7 28 Dist. 7.2
Kewanee

1748 NAS Memphis BOQ 3.0 24 7 28 N .G./Dist.  3.9/1.5
Cleaver Brooks

1749 NAS Memphis E-ll-2 12.0 24 7 7 N .G./Dist.  8/21
Kewanee

1750 NAS Memphis 1-1 1.0 7 6 12 N .G. 1.4
Fit zgibbons

Note: Solid waste estimate

40 tpd 5 = 10,400 tpy = 10.4 x 10~ )O(Btu/yr
Value at $2 .0O/~~1Btu = $208,000 .
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Tab le 5 (Concluded)

Plant Energy Use
roughput Load (MMBtu x 10~)
f/k&al) (percent) Year Total
Max. Hourly Dec Mar Jun ~~~ Constructed Annual Dec Mar Jun 

~~~~
46 27 0 27 -

46 27 0 27 Gas
- 32.9 15.1 8.9 0 8.9

46 27 0 27 Oil
11.8 5.4 3.2 0 32

46 27 0 27

25 25 25 25
Gas

58.7 14.7 14.7 14.7 14.725 25 25 25 Oil
6.3 1.6 1.6 1.6 1.6

25 25 25 25

.0 25 25 25 25 1975 Gas
2.7 0.7 0.7 0.7 0.7

Oil
0.8 0.2 0.2 0.2 0 .2

50 10 0 40 1973 Dist. oil
1.0 0.5 0.1 0 0.4

.5 50 10 0 40 1975 Gas
4.0 2.0 0.5 0 1.6

Oil
0.2 0.1 0.01 0 0.08

46 27 0 27 Gas
8.2 3.8 2.2 0 2.2

Oil
2.9 1.3 0.8 0 0.8

50 25 0 25 1948 Gas
1.4 0.7 0.4 0 0.4

Total (gas) 968 347 240 129

Total (oil) .....12. _....M _i2.

Overall 1151 426 284 146

__________  
—
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Throughput
Operating Time (MMcf/kgal) Load

Size Hours! Days! Weeks! Max. (percent)

~~ Activity Location (MMBtu!hr) Day Week Year Fuel Annual Hourly Dec Mar ~~~ ~~~

)6 NAS JAX 104-1 45.0 24 7 40 N.G./Res. Oil 436/1.0 0.045/ 34 15 20 31
Keeler

)7 NAS JAX 104-2 45.0 24 7 40 N.G.!Res. Oil 436/1.0 0.045! 34 15 20 31
Keeler

)8 NAS JA~ 104-3 45.0 24 7 40 N.G./Res. Oil 436/1.0 0.045/ 34 15 20 31
Keeler

)9 NAS JAX 104-4 45.0 24 7 40 N.G./Res. Oil 436/1.0 0.045! 34 15 20 31
Keeler  -

10 NAS JAX 650-7 45.0 24 7 40 N.G./Res. Oil 301/1.0 0.045/ 34 37 15 14
B & W

Li NAS JAX 650-8 45.0 24 7 40 N.G./Res. Oil 301/1.0 0.045! 34 37 15 14
B & W

12 NAS JAX 650-9 45.0 24 7 40 N.G.!Res. Oil 301/1.0 0.045/ 34 37 15 14
B & W

13 NAS JAX 650-10 45.0 24 7 40 N G./Res. Oil 301/1.0 0.045/ 34 37 15 14
B & W

14 NAS JAX H2032-26 12.0 24 7 40 N.G.!Diesel 33/1.0 0.012! 21 24 30 25

L5 NAS JAX H2032-27 12.0 24 7 40 N.G. / D i ese l  33/ 1.0 0.012! 21 24 30 25

16 NAS JAX H2O32-28 25.0 24 7 40 N.G./Diesel 67/2.0 0.025/ 21 24 30 25

17 NAS JAX H2032-29 25.0 24 7 40 N.G.!Diesel 67/2.0 0.025/ 21 24 30 25

18 NAS JAX Test Cell 1 2.0 Dist. Oil
Cleaver Brooks

19 BEQ-1 4.0 Dist. Oil
Cleaver Brooks

13-1 2.0 10 7 24 Dist. Oil /0.90 50 0 0 50
Kewanee

1 NAS JAX 13-2 2.0 10 7 24 Dist. Oil /0.90 0 50 50 0
Kewanee

Total gas

Total oil

Overall

~es: 1. Assume JAX solid waste to be 40 tpd5 and 1 ton contains 10 x io6 Btu , then annual heat content is 40 X 260 x 10
At $2.00/MMBtu , this has a heat value of $208,000!yr.

2. Solid waste energy available is 0. 104/3.2 = 3.25% of heat load on average; during least quarter (June-Aug) it f

0.104 0.104
0.6 ~ 

or 2.4 = 4.37. of heat load .

—A
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Through put
Operat i ng Time (NN cf/kgal)  Load

Size Hou rs! Days! Weeks! Max. (percen

~~~~ A c t i v i t y  Locat ion ( MMBtu/h r) Day Week Year Fuel  Annual Hourly Dec Mar J~

806 NAS JAX 104-1 45.0 24 7 40 N.G.!Res. Oil 436/1.0 0.045/ 34 15 2-
Keele r

807 NAS JAX 104-2 45.0 24 7 40 N.G./Res. Oil 436/1.0 0.045/ 34 15 2-
Keeler

808 NAS JA~C 104-3 45.0 24 7 40 N . G . / R e s .  Oil 436/ 1.0 0.045/ 34 15 2
Keele r

809 NAS JAX 104-4 45.0 24 7 40 N.G. !Res .  Oil 436/1.0 0.045/ 34 15 2
Keeler

810 NA S JAX 650-7 45.0 24 7 40 N.G .i’Res. Oil 301/1.0 0.045/ 34 37 1
B &W

811 NAS JAX 650-8 45.0 24 7 40 N . G . / R e s .  Oil 301/1.0 0.045/ 34 37 1
B & W

812 NAS JAX 650-9 45.0 24 7 40 N.G. !Res .  Oil 301/1.0 0.045/ 34 37 1
B & W

8.13 NAS JAX 650-10 45.0 24 7 40 N.G./Res. Oil 301/1.0 0.045/ 34 37 1
B & W

814 NAS JAX H2032-26 12.0 24 7 40 N.G.!Diesel 33/1.0 0.012/ 21 24 3

815 NAS JAX H2032-27 12.0 24 7 40 N. G . /Diese l  33/1.0 0.012/ 21 24 3

816 NAS JAX H2032-28 25.0 24 7 40 N.G./Diesel 67/2.0 0.025/ 21 24 3
817 NAS JAX H2032-29 25.0 24 7 40 N.G.!Diesel 67!2.0 0.025/ 21 24 3
818 NAS JAX Test Cell 1 2.0 Dist .  Oil

C leaver Brooks

819 BEQ-l 4.0 Dist. Oil
Cleaver Brooks

820 13-1 2.0 10 7 24 Dist. Oil /0.90 50 0
Kewanee

821 NAS JAX 13-2 2.(. 10 7 24 Dist. Oil /0.90 0 50 5
Kewanee

T
T

0

Notes: I. Assume JAX solid waste to be 40 tpd5 and 1 ton contains 10 x 10
6 Btu, then annual heat content is 4

At $2.O0’MMBtu , this has a heat value of $208,000/yr.

2. Solid waste energy available is 0.104/3.2 = 3.257. of heat load on average; during least quarter (Ju

0.104 0.104
0.6 x 4 or 2.4 = 4.3/. of heat load .
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Table 6

JACKSONVILLE BOILERS/RDF

USE POTENTIAL

Plant Energy Use
Load (MMBtu)

(perce nt )  Year Tota l
Mar ~~~ Co ns t ruc t ed  Annual  Dec Mar Jun Sep

34 15 20 31 Gas 
6 3 3 3 3

1.8 x 10 612 x 10 270 x 10 360 x 10 558 x 10
3~. 15 20 31 Oil

560 190 80 110 170

34 15 20 31

34 37 15 14

I
34 37 15 14 Gas

1.2 x io6 408 x l0~ 444 x lO~ 180 x ~~ 168 X

34 37 15 14 ~~~ 190 210 80 80

34 37 15 14

21 24 30 25

21 24 30 25 Gas 6 3 3 3 30 . 2 x l O  42 x l0 48 x l0 6O x l O  SO x lO
21 24 30 25 Oil

21 24 30 25 300 60 70 90 80

1975

l~’75

50 0 0 50 
~Oil250 125 125 125 125

O 50 50 0 )

Total gas 3.2 x io6 1.06 x 106 0.762 x 106 0.600 x io6 0.776 x io6

Total oil 1.67 x 0.565 X 0.485 X 0.405 x ~~~ 0.455 x 1O 3

Overall 3.2 x 106 1.07 x 0 .76  x 106 0 .6  x 106 0.78 x 106

content is 40 x 260 x 1O 7 = 10400 x l0~ or 0.104 x 10
6 

t,lMBtu.

~t quarter (June-Aug) it is


