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CONSTRUCTION COST ESTIMATE
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Facu:cv

INCREMENT E CENTRAL

BOILER PLANT PROJECTS
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COO0OE A (Mo demign compleied)
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[C] cooE B {Praliminary deeign}
[ coox ¢ (#mnal deaign}

ARCHITECT ENGINEER

REYNOLOS, SMITH AND HILLS A.E.P., INC.

C) otTwER {Spacity)

N thord

PRONT E\D LondER | | e — itaoa| 1000 112,000
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SHREQDER, | lealtioonl 24,000 [EyD] 718300 | 99 390
MASLETI, SEPMATOR L Ao | 100> ern| LD0D FooD
STopate  Bin] | [€A[N40] 3o U (1500 | 14900
SHL EEED  ComyEYue | lepivo] (500 9730 9750 Ty,
Sk DistH-  ¢owvevad- | | EALSD] T80 HETS| 4810 Aole
NS ConvEYey 1 AT D 00| SO 75D0
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| JEAIboaD ] 100D

Lspol 6500 00

Tfl'mSCH“mN&@i

[ JER (s 150D
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WATRE Riho§

P -
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oo | 1 oso 700

<R TPl HoESS

42,080

T1175 | o3,

ADD oA RLDE,

4ooo [FTH fpof AS LoD

3201 928D | 88000

ELECTL (M LS ]— 168785 NG ENE
Roun DATIOM LS5 [=]- L= [ 8509 | 55,000
SORITALS AC 3 TR 4")948"3?
LARoR.  RuRDEN |11 °k 3L, 150 — 3409
<DES T 500 — TLEEE |15
SYRTOTAL , 5a 133
VR | PROEIT |4 s 7,453
Ropn! WA L7
~S RO | B B o
h e AT B B . -
Sttt LBt —edt

ToTAL EATIMATED

0 ST T ) L’/o'“aﬁ\l DEC 1B @ i-\: s =

.ﬁs 6‘3%036

1

ENG FORM lso’

\ AG 3P . {ER 1110-343-730)) PREVIOUS S0THDN MaY BF 1HER

I- 105

VB SOVERNMANT FEISTINE OFFHCE Pwld 8B IAELY

{(TRANSLUCENT)
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— ‘ —
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SPECIFICATIONS:

A, BOILER:
PRESSURE

firetohe Legiron

DYESTOMN The vose] e a
| l ".r'IIE

VIESEETL
b retv 8

as a HRT Latler, UL 200 belloes Lre v an-
structed in actordauee with the et ende andare
avatlable in copacitios of 25 Lailer Lorsepcer thn2

ths. steam  per hourt haoouph 15000 Loiler

horsepower (31,750 e, cicaan per haour), The
HRT s are wn clldile In decdga | ressures of 15 PRIG
throngh 304 P26 and include manhiole and hand.
holes to facilitate clesning and in<peciion.

HEATING SURFACE: TlLe tatal fireside heating
surface averages 6.5 sguare feet beating surface per
boiler horsepower depending on the muolsture ¢on-
tent of the fuel.

BOILER TRIM: ITURST insulates and provides
“H" column supports for overbead suspension, The
following valves and safety components are also in-

cluded;

1. Steam relief valve.
2. Primary low water cut off-sinclined pauge
glass, tricocks, and huadles.
3. Steam pressure pavve.
4. Slow amd quick opcning blowdown valves,
= 5, Water column blow dawn valves.
. 0. Boiler mounted glole, swing rheell, and
~ spring check valves.
7. Chemical feed valvespater wod ewing
cheek.
B. STOKER:

~The HURST stoker is a positive dump, over prate,

mechanically driven stoher with <prender. The
stoker system, prretested wnd fuctory oo mibilod, in-
cludes;

1. Live bottom haopper.

3, Drive cud mcinr,

153

3. Auger and housing,

A Ubeervatiom wiindow
C. CASING, INSULATION, REFRACTORY,
AND TRIM:

Fhio 00 sieia) casing includes stifners, overgrate
doars, vnder prate doors, rear hopper, rear hopper
et door, refiaetory and insulation hangers on
207 Lisirontal comiers and 187 vertical centers to
amii o lractory sapport, 27 of 750° in.
salton, 27 ol T9ou® N hlock, and 977 of 27000
refeactoey surronnd the Tirebox to pgive good com-
Lo ti v with Lo snrekee.

b Lo

D. COMBUSTION AIR AND POLLUTION
EQUIPMENT:

The foreed draft fan supplies air for both under
Lr‘.le and over fireuic thus cutting down on elec-

viedd boespeseer o operate the HURST HRT
RTRSRTENCENE T N B opper serves as a collection
tive dor wubarnnad carbon partieles where they can
L reinjecind into the fireboy for reburning before it
teachkos o 2imnspheres HURST s multiclone col-
fectors Tilter cut purticulate matter after it passes
throush the HICE entting the emissions to .02 or
less. The indiced draft fan is centrifugal type
designad for high temperature service. Tt is a paddle
wheel rodial blade type fan, easily accessible for
cleaning and inspection. The pillow block bearings
are located ontside of the hot gas stream.

E. CONDENSATE RETURN SYSTEM:
HU BT depiex return system is included with all
steals plant sesulations. The duplex return svsiem
offer- tvoo fecdwater pumps, one as a primary pump
and one as 8 hack-up or seumdur)' pump to prevent
Il water incidents and expensive tube and boiler
repairs, HURS TS pumps are double  suetion
regenerate turbine vane type, with bronze inpellers,
renewable Jiners, stuinless steel shafis, and heavy
duty pregse packed Lall bearings. Receiver tanks,
properiy sizeds are constrneted of copper bearing
steel plate, suction piping and valve. Perforated
subnyorged steim water heater with or without
tempernture reputator can be supplied upon request
1o deerease builer shiock and increase tube life,

F. ELECTRICAL CONTROL PANEL:

The pinel i~ Tectory wired. totally enclused, and
con-tructed of T2 pange sheet steel, Flush mounted
continds wre o oa hinged top front panel. Alotor
~tarl .'~ wud cirenil brealiers are mounted one ahove
the 1-. nin Jdrhrongh g totally enclosed trough,
i lm it o iy and '-l[“?l(]ﬂr\ pmupn;ura-

f-' .rl " ..u[‘:;iirr; f',ru" v i
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REYNOLDS, SMITH AND HILLS A.E.P., INC.
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VAC, Plv . 150 A150 200
£ond vl { Crvit Sme Rest — 35,0000 35,000
Blog Gow, var S¥ L 1%% ”:l("% |°\.'S(a4
Srad Phanr Goup Gotf. S ¥sT. VA3 5350 =187
Makevp ater SerTENERS 3 bl 1000 1366
FounpATIo NS ———— |l 10D Vob, |OD
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;er Pfgfpcﬁou /f'LDQ %DO W—laﬂ
SuB-ToTAL 45499 | 85 733 1311317
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Bowbd 1Y/ B 19 |
e =
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( DECGNBER 1980 DoitArS)

TVTLE % req's cLs Ehaeos R
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2. Boier Planr 4 f 21,038 # 8yis2
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- 4. Heatwe Eauipment 2 4 21,03% ¥ Hz2,016

MNECHAKIC

ToraL = 4 170416

Note: Hssume Cocl OferAmR Qute = B::n‘m_ Ore RATOR RaTte

DEC Bo Anwual sAalarr = Maacs ‘8o #oualy Rab x 2080 hes

TotTaL AmwualL LABoOR Cost =

+103Y% Frnces +1 Y, €scatlamoy

R /70,4/6

Total Aunual MainTEnACE MATERIAL = # 47051

( ASSUME 2.8 Yo CAPTTAL CosT )

Toval Auwual Od WA = R 267467
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SenvecA Souvrw BASE

MBurney (orP.

Theee () BiW FM TYAE STEAM SENERATORS , Two (2
RATED AT 15,000 "4y AnD owE (1) RATES AT B,000 "me , EAcH Fired
on sorer spe  (yro) 12,500 13,000 &ufl, Ensterns Bifvnpnvoss (oac,
Ad 50 £519, 3147'; complete with : Borfcas , bor/ere Yoerny , Com busrion
Controls | deaerator, boler Foed pomps (3) , #sh rempoval g,s%eu,
éagl.ouse , stacks , fel/ /fmvc//m'fj EQupmEnST /Nc/vcﬂvg Fhree (3)
Lo0-Ton S'fwaje S//O’s, .w-jraumd' Yrve m//ﬁﬁc/t;vj Aoppsﬂ wITA A4
Scpew feeder, bucker elevator , swsulated prefobnccatec! éw?c/ﬂ-;?

And ewelosune . % 480,000

ADD TO MBurNMEY RUOTE
¥o' Lewrg ‘b“S Chcin O & Two @''xit" Gote valven H 31,650

ToraL MBonney Gost ¥ 1,931,650

Hoest Bouwer CoaiPAnY

Theee (3) HRT Sfzam Generamrs ,7wo(z)
Rerfec at- 15,525 en ano onE (1) RaTed af €625 , 7o be Keed
oN S‘/okée s/3€ /2,500-/3,000 &r//b FasTern Birvaniuvovs GAl ,ﬁ'f o P59,
sttweoTed ; complete with: boidens | boler Frwy | stoKErsS, Feed Aoppeses,
combustion { polloron conror Bpupment | cond. retoen systent , boler beec
pomps (3) ; Does NOT INCLUDE  CoAL uNLOADING € AAND LIUG EQuipmenT, Strvctom, |
steel , deaereatorz, on He Lo /a/mj ere losure # /200,000

Abp TO HURST QuoTE

deamaATOR © B IS ,000

NATERIAL HANDLING BERuUIOMENT @ B 127,200

Blbe. Bnclowre ¢ Stroctural: B 469,000

oL Huest CosT #1,81,200

7L —50



e Boenew (osT ! b |, 831,650

{-L)fzs'r CosT - | |, ¥, 200

AVERAGE COS.‘\‘ = vﬂ II?Z"ng"’

USE # /,825 000





















S NVECA - Sourr BASE

Avernce %wz/y Dertanp = /13,478 ’%rz

STeam A*t 5o £519 4 SAT. —? hz 119.1 B/

}( bW 982.8 BV
Cuclensute 4t & psiq, sar =7 h=136% =L e

Assume Boige EFfrciemcy = 70%,

Hear Inpor Rea's = 13,478 "Yumr 9828 T _ 18,923,112 8To/ue
1 70
e Assume /3,000 8% Conc
a8y
Coar Heawd » /6,923,112 7w - 073 1—0&.’5./'“'{

= /
/3,000 871///5 ZOOOT"_?‘;

dany Gac Lerly = 24x.73 = |75 'Ews/.bAY

¥  FPeovide OnN-Sie SHonace Fonr 14 DAYS = 245 Tows

(o
Volome Keoln = 2457Ton~xT000 ’%u _ 9800 F7 : B;.H::ofz:?
5—0 b/,.*'& * v A S /
¥ FProvibe On-SiTE StorAte For 3o Ddays = 525 Tows
£26 Y 2000 THE Woud REPVIRE \
Volwme K’EQ[D = 25 ¥ = Z/,000 FF3 ON-GROUND STIRAE
50 And RECLAIAY

2L — 5%



Assome Pile & shapen he Faustromd oF P«.inAMID/
MAx slope o SmeES

= s @
MAX hel%\f\'t' = o'
i Tan 5% 12
[o]
b 4
is*
X - X= 37,3}
Toy'
30" “'
10! 84
S
V - J!;Klo Lloxso + TY 1o + \) IoORjon &Y KioY 1
Ve éx"’ [30o+ 8136 +u.|=\-] z 35:5;7 Ft> (3:;3‘%‘;;)
Aisome max \r\e'tshL- = 8 ¢4
~ 85"
28"
o lo'
N
V= 4:8& [ tox26 + 70185+ oxmsxr0x 8BS
Nond e,
Vo= ix8 [zqo+ sa50 1—127.0] = 19800 Ft3 (500 Tous )
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|_S€Ab - sour, X T D cont ¢ oo aerty
ARCHITECY EMNGINEER
REYNOLDS, SMITH AND RILLS A.£.P., INC. [ ovmma tspecitr)
TETG.&IAL HEAUN& QUANTITY LABOR MATERIAL roraL
| S0 Ton Stonact Buwiden | 3 |EA| f2oo| /Bboo  [12650] 37950 | 56650
GarE VaLyes '"«i” | 2 | g4l YS % | 7% /1560 /, 650
DRAG-CHAIN DY, 80' | Bo |Fi] So | Mooo (325 | 26000 30,000
Buckar Flovann  45' | 85 |FH S0 | Y250 [280 ! 21250 25,500 |
| ScRow Feeder  10' | 10 LEH S, Se0 %o | 2000 2,500
ek yNLoAdING Horrer | /| |EA| - -  Wow| flooo | l eeo
Sub -nrAL M
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—ZeeL (2952l 7904 | /0,47
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- SENECA ARMY DEPOT — sSouTH RARE

Boiers, Avxiuaries , FueL Hansune
EQuipmenT , Enclosuce LETc . ¥ |,825, 000

Breadour Cosv Fea Bolensy ($0%) B aI3,000

Brealour Cost For. Stavctutal éEndesue ® 469 ,000

SuB-TOTAL d 443,000

ADD FOR : STEAM PLANT Coud. SNSTEA *l 6782

. WATER SOETENERS 2366
MISC. TNSTR. ¢ CowvRoL ¥ 20100

MECHANIAL EQUE. ToTaL = B 472,249

@le of Tl 5 Elechivn| nshllamon Cor appreximwetel,
GT . of st of meck wquUipMenT Sufso labor/ma.

UsE: Elec-l-n'cn..\ Labor, = #lss,ooo
n Mateasl = ¥ 158 coo
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DATE PREPARED

CONSTRUCTION COSTESTIMATE

SHEET

PROJECT

INCREMENT E CENTRAL BOILER PLANT PROJECTS

LOCATION

SEMNECA - SouTH RME

ARCHITECY EMGINEER

REYNOLDS, SMITH AND HILLS A.E.P., INC.

BASIS F

OR ESTIMATE

[ coox & (No dealpn womplated)

[[Jcopx e (Pratiminary desig)
[C) coox c (Final design)

e

THER {(Speciiy}

DRAWING HO. ESTIMATOR CHECKED BY
QUANTITY LABOR MATERIAL
SUMMARY ran TOTAL
L= uNIY P rER YOT AL COsT
UHNITS L AL, | LHIT UMIT

STE IMPROVEMENTS

HKADING (b

315

Sooo

500

PAV N & 1000

9

30,000

30,000

ToTAL

35,006

25,00

ENG FORM
1 ALG 3P

150

(ER 1J1G-1¢25-730)) PREYIOUS 2 DATHCM shaT BF | P50

1T 25

Fup tOvidmmINT FRIETING

{(TRANSLUCENT)
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AUBIECT AT T e T ALF NO ™ | b =

'REYNOLDS. SMITH AND HILLS cofn, Rbeoy e L er
ARCHITECTS * ENGINEERS * PLANNERS DEBIGNER k_‘,r Hw [ - lu . DATE lQ D&’ aa
INCORPORATED
CHECKER DATE
I\h—/ 5 - "
PLoeT Bl FACILMES

P);:Rf\mom ’*0 lwc :\L (n \N»:ﬁ:?f 40'3@'{‘5

L osasooy 3 lavatdoies Ll s dndgl
govw"h\-\.v"\ PS

o=}
LAdae MDD

AL . 3502
£330 TOTR-

—gurt Lropn 2 SN H/C. c(

W T LA (L Qot‘{ Coma\
Leoon

A‘bb i 750 rﬁc?\‘em;\\ S

VARC & Plumgi 3G

Laloo 4750
modesal 4250

ToraL B 4,000



] CONSTRUCTION COST ESTIMATE PATE IRERARED ey o
{rROJECT BASIS FORN ESTIMATE T
INCREMENT E CENTRAL BOILER PLANT PROJECTS
LOCAYION [Jcopk a (No denign complarsdd
[Jcopr a (Prelimmary design)
‘SFNEM ‘em V be-wr- SOUr” 8A‘€ [ copa c (Finel design)
ARCHITELT ENGINEER OTHER [Spucily)
REYNOLDS, SMITH AND HILLS A.E.P., INC. orws
DRAWING ND. ESTIMATOR CHECKED BY
QUANTITY LABDR MATERIAL ’
i S V3 IRl ROV (T BN o

IRUK SCALES

bo% 10/60 Tons /4 Secvion
Tauce Seolt complete
W1‘}'H %

G0-1%00/%100 MEITAL , .
INSTQ. Anb DT mMATRIX 21026 iZIOZﬁ
PaunteR, 2- mansolet
Rungy § Cvtes, TWE

_REGIUTER BEAM , Slaar
18er § PILLAR , SURGE
VILTACE PRoTECTION |

lustal INCw A"ll; 074 f”la"g

P

ToTA & 32100

ENG FORM ]50 "L dorinvwrn Trmiating orocl LR S=P14140

) 5 a9 (ER 1110-345-730}) FREVIOUL EDNTICOMN sk 'y B 1PLER (TRANSLUCENT)
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S Plpm G-TA\‘QOF'G COUC‘ENSCd'e ses'l'eq

21" e 420's 1ypez+ilee 1y ¢ 446" + 4': 486/
2y Elbows 4xLe+ 4= 12

R ——

2" riee 1830 + ALpCI¥ = l“"lt'.’zl
" elbows Axlp+2= 19

" P10E 150"+ 3 L l6FI Lpezo = 1TIS’
" elloows Qxip+y = 20

Glo, +1 Le
2" eie %':lee 5= W = 6‘/2,
2 elbows  Yxipru= 12

15" Pue 4®W'+ ILp €20 Soo !
5" elbows  4xLp = 4
" eine gho '+ Lol +ilpek +l Lpeto = 920}
" elbows  Axip+ a= 25
SUMMAR Y
sTesam) CoNDENSATE
| conduIT E/bows CondDUIT E/éou/‘%
g 2134’ 32 2" qe¢ 12
6" /190 27 2 25uy 30
_ 3 sz5' § E' 5o q
2/, 16 24 1" 262 as
" q /
; 38}. <5 . 6l16S
™ 6536 a7 - 79



- Piewma TaveosfC STEAM  SYS
1P aYEo TEM

8" sl 40 4°' + I lpe 812 = ST y
2134
1820 + ¢ lpe 92 - 2082
2" elbows IxLlp +4 = 32

6" sl 4o Heo'+ | Lp e SZF-H = 494 '
o ‘Lo 42
elbow S xlp+r 3 = 1|

{

" sch Yo Clo'+ 2 L €3¢ w.' = b6
|l Lpe 26

6" elbovs Axtp+ 49 = 16

M sehYo  4qwo' + 2lpe24= 525’
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2/ scho  16S0'+ Zlpezo 4’2 T
2 Ltee l¥
_Z'/z” C!Qouus Uxlp+ 4 = ZI.'

2" seh Yo ¥70'+ | Lpezy - ﬁgg’
Lo elo \ ¢y
\ Lp € 20
lLpe 14

gl C|(aow5 YxXip+1 = 26 TIT~20
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Lrsor CosT

Condoir Si3E MM;;‘_MS CosT/He Elbow s

C 22.87 010! peaclie

&' . ¥5¥ 1962 196,20

6" e all 17:70 {Tlheo

4 271 1482 48,20

3/ . 617 4.1/ Hi.do

24" - ooy /3.8 138,10

2" YLy 12,92 129:20

/%" 530 12.12 121,20
_ /" -530 /12.12 \2{ 20
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& Cost = M62 [ar.
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Backerie B850 Cy IC, i’éfsé = l.&'%o

Convcrete : 640 cy @ #243.80 > H /56,000

“ToTAL # ,Gejloo

Reiler Budogune™ & SuctveAl SEeC

atel
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ToraL = 4 170416
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Dec 8o Anwual SAlant = Maacs '80 #oualy Rak x 2080 hag
+103% Fances +71 7, €scallaTion

ToralL AmwuAlL LAROR Cost = ﬁ /7‘_’; /6
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( ASSUME 2.5 Yo CAPITAL CosT)
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whiie Jumber peopls uee the ‘oenndry weight

besis. The diftarant methods do nat presant

much of a problam a3 long az 11 5 understood

which one is baing wsad.

Thea gramw_pht method c;rpresses the
Molsture contant a3 a percoentage of the tote)
weight of green wood li.e., wood and water).
Maisture content is r:ornputad by the followrng

formula:
1

Qreen weight - ovendry weight
Greav weight X 100 = MC%

" The ovendry weight methad sxpressss the
rnomuvlp content s% » percantage of the pvendry
weight uf tha wood. Moisture content i» com- 1
putad by the following farmuls:

green weight - ovondry waight -
. Gvendry walght X ‘OO MC%

If wa ask the question: '"What is the svarege
moisture content of yaur green wood &7, pulp- 1
.mili peaple might say 45% meaning 45% of the
green weight (wood andg water} is watsr, while
lumber prople might sy {for the same wood)
D% mreaning that the waighof the water is
squiveinnt 1o 82% ot the ovendry weight of the
wood, The term “ovendry” means dried 1o a
_constant weight 81 212° F or 1001039 C,
" Conversion benwasn the rwo bases lgreen
" weight = gw and ovendry = pdw) can ba accom-
plished with these formulas:

© MCH odw = S8 XHEREY 4o

X M
MC%gw=mo_ C%ogiw

Same typical mossture contants for green
woaod are:

Aspen 50% {gw! 100% {odw}

Hard Mapias 36% (gw) 56% (odw)

Red Oz 43% lgw! 75% {odw)

Jack Pine 47% igw} 87% {odw)

Red Pine 60% {gw)  150% lodw!

Az a puide, 1anch gréen red pak lumber in
southern Wisconsin will dry to 20% MC {odw)
or 17% MC (gw! in about 60 days when piled
out in June-duly, The same wood piled out in
Oct.-Nov. may require 120 days or more to
dry.
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CALCULATION RATIONALE

Cost Estimate 12/80

Construction Midpoint 1/84

Beneficial Occupancy Date (BOD) 1/85

Midpoint of First Year of

Facility Use 7/85

(1} Planning Date - Time Calculations

(a)} Time from project cost estimate (12/80} to midpoint of first year
of facility use (7/85} is five years - seven months (5.58 years).

(b) Time from anticipated midpoint of construction (1/84} to the
project BOD (1/85) is 1 year.

(2) Initial Costs
Initial cost differential cost growth factor for this analysis
is 1.0, as it is anticipated that its cost will grow at the same
rate as that of general infiation. .. Therefore, the initial cost
estimate dated 12/80 will be the same dollar value as the anticipated
midpoint of construction date estimated for all alternates.

(3) Maintenance Costs

Maintenance cost differential cost growth factor is 1.0, for the
same reason as the initial cost factor, Hence, the maintenance

cost estimates dated 12/80 will be the same dollar value as the

BOD year cost estimtaes for all alternates.
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SENECA DESIGN CRITERIA

Annual Heating Degree Days (65° F Base) = 6,359 1
Winter Qutside Design Temperature = 5° F

Winter Inside Design Temperature:z

Hydrotherapy X-ray, nurseries, special wards, clinics,
physical examination and similar rooms, and special
process rooms, such as paint shops and drying rooms.

80 degrees F

72 degrees F - Hospital wards and corridors (may be lowered when
directed by Post Surgeon).

68 degrees F - Living quarters, lavatories and showers,

65 degrees F -~ Offices, hangar lean-tos and warehouses, shops and
1ike areas where personnel work seated or in a
standing position involving Tittle or no exercise
(reduce to 55 degrees during nonworking hours)

55 degrees F - Supply and equipment issue and similar rooms.

50 degrees f - Shops, hangars, and other buildings or sections of
buildings where many employees work in a standing
position and exercise moderately.

40 degrees F - Shops, warehouses, and the T1ike where employees do
work invoiving considerable exercise.

AT

It

Design Temperature Difference

Winter Qutside Design Temp. less Winter Inside Design Temp.

Luy s, Army TM-5-785," July 1, 1978.

Z“AR 420-49," November 18, 1976, Chapter 2.

777 - 2



ASHRAE Modified Degree Day Method:>

Fuel Consumption -~

c . 24 - HL - HDD - CD
v AT - » v
Energy Consumption --
e 24 - HL - HDD - CD
AT ]
Where --
E = Fuel or Energy Consumption for One Year
HL = Design Hourly Heat Loss (Btu/Hr)
HOD = Heating Degree Qays
AT = Design Temperature Difference
m = A correction factor which includes the effects
of rated full load efficiency, part load perform-
ance, oversizing, and energy conservation
devices.
= (.55 for Standard Boiler or Furnace
= 0,65 for a Newer Boiler or Furnace with
energy conservation devices.
¥ = Heating Value of Fuel {consistent with HL and E)
= 1,031 Btu/cu.ft. Natural Gas®
- 138,700 Btu/Gal. No. 2 Fuel 0i17
CD =  Correction lactor for Heating Effect VS
Degree Days
= 0.62 3 -

3ASHRAE Handbook and Product Directory - 1930 Systems, p. 43.8

4, } . . .
Erergy Conservation Investment Procram (ECIP) Cuidance - Horfelk Ristrict,”

£nril 1, 1980. )
ar - >
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COAL COST AND AVAILABILITY

The following four pages show telephone confirmations of conversations
with coal suppliers., Although anthracite coal is available in
Pennsylvania, it is not as economical as bituminous coal. Therefore,
the decision was made to use bituminous coal.

After receiving a number of prices for bituminous coal, it was
decided to use Western Penn coal (Jefferson County}.

Cost at mine is %40 per ton. Transportation to Seneca is $14 per ton.
These 1980 costs were used in fuel cost calculations.
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DISCUSSION

1. HWood Availability

The timber inventory and growth rates were estimated from data con-
tained in 'Timber Resources of New York' Forest Service Resource
Bulletin NE-20 1970. This was the most current data available at
the time of this analysis. WNo great loss of accuracy should be
expected from this old data because new, yet unpublished data shows
no significant new trends. New data is to be published within the

next six months.

Although timber inventory data is available by county, growth rates
are only available for regions (70 to 20 counties) of the state.
To estimate growth rates of counties, it was assumed that county
growth rates were proportional to regional growth rates based on

% commercial forest land acreage.

The general procedure for calculating county growth rate is as

follows:

1) Determine commercial forest acreage in county.

2) Determine commercial forest acreage in appropriate region.

3) Calculate county's % of its region’s total commercial forest
acreage.

4) Calculate county's growth rate as a percentage of its region's

growth rate.

The growth rate calculated above represents the theoretical average
maximum removal rate which would not reduce the overall forest in-

ventory. Since the harvested trees {i.e., the largest trees)},
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represent the predominate contributor to the growth rate, considerably
less timber can be harvested than the growth rate calculation would
indicate. The percentage of timber removed from each county was
assumed to be proportional to the regional removal percentage. The
removal percentage equals the ratio of the volume harvested over growth

rate.

From an economic yiewpoint, not ali timber harvested can be used as
fuel. Larger straight stemmed logs have a much higher dollar value
as saw logs and hence would be unavailable as fuel wood. To detar-
mine the amount of fuel wood available, it was assumed that 0% saw

logs, 100% stems (saw log tops) and 80% of the pole timber would

be available at reasonable prices. This assumption is optimistic

and predicts the upper limit on reasonably priced fuel wood.

The total growth rate, harvesting rate and the annual fuel wood amount
for the depot area were also calculated by the above method; that is,
they were assumed to be proportional to county estimates based on
percent commercial forest acreage fraction. On site commercial

forest acreage was estimated to be 400 acres by the previous depot

forester.

Wood Costs

The cost of procuring wood is influenced to a large extent by the
distance over which the material must be transported. SENECA Army
Depot is Tocated at approximately the center of Seneca County.
Seneca County is geogrpahicaly Tocated between Cayuga Lake and
Seneca Lake. That is, Seneca County has no ground {trucking)

transpartation through its eastern and western boundaries.
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This fact Timits the area of forest land which is within a reason-

able {50 miles) trucking distance. See Map A, page 41 for details.

Based on the above geographical restrictions, it was determined that
a realistic procurement area would incTude all of Seneca County,
approximately one half of Schuyler County, approximately one-third
of Tompkins County and some small percentage of Ontario and Cayuga
Counties. For calculation purposes, the procurement area is assumed
to equal the sum of the commercial forest land in Seneca and Schuyler
Counties or about 147,400 acres. It should be noted that only

37,800 acres of the 147,400 acres lies within Seneca County. This
implies that a majority of available timber lies at the outer ranges

of the 50 mile reasonable trucking distance.

A second major contributor to the cost of procuring wood is the
relative wood harvesting activity of a region. Seneca County has
a relatively small amount of commercial forest land, and 1ittle or

no wood processing. ({See Map B, page 50 ).

Based on these facts and comments from local foresters, it appears
that littie Togging is occuring in Seneca County. Costs to cut,
chip and/or haul! wood in the Seneca County area shouid be considered

above normal because no competition now exists in the area.

Since no logging industry exists in Seneca County, the cost to
procure a ton of biomass can only be estimated from costs in other
areas. Previous studies at Letterxenny Army Oepot, Pennsylvania
and Fort Devens, Massachusetts, indicate that wood can be hauled

(over limited distances} and chipped for $15 per ton. Stumpage

-
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prices for the New York 8th Forest Region are reported to be most com-
monly $10 per cord. Using a 5,800 Tb. cord, this equates to $3.45

per ton. Additional hauling above that which would be included in

the above $15/ton price is assumed to be 25 miles. Previous studies
have shown (see Map C, page /i ) that transportation cost can be $.065
per ton per mile. Additional hauling expenses would then be equal

to $.065 x 25 miles or $1.63 per ton. For caiculation purposes, the
cost of biomass delivered to the depot from off-site locations is
assumed to be $20 per ton. This cost represents a lower bound
estimate, During initial years, procurement costs may exceed this
amount in order to attract producers into a non-existent industry.
That is, costs may have to be higher to finance the purchase of

capital equipment.
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SUMMARY AND CONCLUSION

Based on this Timited scope investigation, the following data should be
used for the preliminary investigation of utilizing wood biomass for fuel

at Seneca Army Depot.

On Depot Sources - 67 Tons/yr @ $15/ton

Off Depot Sources - 24900 Tons/yr @ $20+/Ton

It should be noted that the above volumes represent upper 1imits while
the costs represent Tower 1imits. That is, the above data is now

conservative and tends to make wood fuel more economically attractive.



























Net Annwal Growth and Timber Removals

Average annual net growth of growing stock.—The change (result-
ing fiom natural causes) in volume of sound wnod in sawtimber and pole-
timber trecs during the period between surveys, divided by the lenpth of
the period. (Components of net anaual growth of growing stock include
the increment in net volume of trees present at the beginning of the period
and surviving to ts ¢nd, plus net volume of trees reaching poletimber size
during the period, minus the net volume of trees that died during the
period, minus the net volume of trees that became rough nr rotten trees
during the period. )

Average annual ingrowth of growing stock.—The net cubic-foot
volume of trees now classed as growing steck that were nat tallied as such
on the initial survey, divided by the fenpth of the period between surveys.

Average annual mortality of growing stock.-—The net cubic-foot
valume removed from the growing stock through death from natural
causes during the period between surveys, divided by the length of the
period,

Average annual growing-stock removais. - The net cabne foot volume
ol live growing-stock trees harvested or killed in logging, cultural opera-
tions such as timber-stand improvement, fund-claarning, or chanpes in land
use during the periad between surveys and converted to an annual basis.

Net annual growth of growing stock.— The increase in net cubic-
fnot volusne of growing stock for a specilic year (ve., 1967 for New York)
rather thas far a period of years.

Annual removals of growing stack, —The net cubic-foot volume of
live growing-stock trees removed from the invenlory for a specific year
(1967 for New York) by harvesting, killing, Lind-clearing, or changing
of land use. Note: Softwoond and hardwood remavals for 1967 shawn in
table 17 were frnm a trend curve and were not exactly the same as the
estimmated retnovals for that year,

Average anaual net growth of sawtimber.—The change (resulting
from natural causes Yo net hoard-foot volume of sawtimber during the
petiod between surveys, divided by the length of the penod. (Components
of nct annual growth of sawtitnber include the incremient in net volume
of sawtimber trees present at the beginning of the period and sutviving
to its end, plus the net volume of trees reacing sawtimber size daring
the period, minus the net volume of sawtimber trees that died during the
period, minus the net volume of sawtimber trees that became rough os
rotten during the periad.)

Average unnual ingrowth of sawtimber.- The net board-foot volume
of trees now classed as sawtimber that were not tallied as such on the
initial survey, divided by the length of the period between surveys,

Average annual mortality of sawtimber.—The net board-foot volume
removed from e sawtinber through death from natucal causes during
the period between surveys, divided by the length of the period.

Average annual sawtimher removals,—The net board-foot volume
of live sawtimber trees harvested or killed in fogging, cultural operations
such as timber-stand wnprovement, fand-clearing, or changes in Jand usce
during the period between surveys, converted to an annual basis.

Net annual growth of sawtimber.—The increase in net board-foot
volume uf sawtimber for a specific year (1967 for New York) rather than
for a period of years.

Annual removals of sawtimber.~-The net board-foot volume of live
sawtimber trees removed from the inventory for a specific year (1967 for
New York) by harvesting, killing, land-clearing, or changing of land use.
Note: Soltwood and hardwood removals for 1967 shown in table 18 were
from 2 trend curve and were not exactly the same as the estimated removals
for that year
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50 Wolf Road, Albany, New York 12233

New York State Department of Environmental Consarvation ‘I

Robert F. Flacke
Commissioner

October 23, 1980

Mr. Steve Hinton

Reynolds, Smith & Hill

4019 Blvd. Center
Jacksonville, Florida 32207

Dear Mr. Hinton:

Enclosed is a copy of The Timber Resources of New York,
1370. This information was updated and should bhe available
this winter from the U.S5. Forest Service. 0On page 169,
Table 83 shows that Seneca County has a net cubic-feot
volume of 16.5 million in sawtimber and 16.0 million in
poletimber. Page 171, Table 84, shows 17.9 million cubic
feet is in sawtimber stands, 8.0 million cubic feet is in
poletimber stands, and the remaining 6.6 million cubic
feet is in sapling-seedling stands, Seneca County has
37.8 thousand acres of commercial forest land, of which
10.7 thousand acres are sawtimber stands, 6.0 thousand acres
are poletimber stands, 17.8 thousand acres are seedling-
sapling stands, and 3.3 thousand acres do not meet minimum
stocking requirements. (Page 162, Table 80 and page 16U,
Table B81}.

Also enclosed is a Directory of Primary Wood-Using
Plants in New York State, 1979, with updates. On page 38,
two small sawmills are listed under Seneca County. They
produce less than 1/2 million board feet each ammually.

The majority of the sawtimber harvested in Seneca County is
processed outside the County.

According to the report, Sawmill Residues and Their Use -
New York State -~ 1979, the eleven-county regional area
(with 53 sawmills reporting) has a surplus of 1,068 tons of
slabs and edgings, B%3 tons of sawdust, and 1,221 tons of
bark annually. However, the two mills in Seneca County
reported markets for all of their resgidues.

Our 1979 survey of secondary wood-using plants identified
two firms which both reported a modest surplus of wood residues
in Seneca County. No residue volumes were reported; howevern,
both firms use well under one-million hoard feet annually in
their manufacturing process.



To find out more about the availability of standing
timber and local market conditions in Seneca County, T
suggest you contact Bob Morrison, Regional Forester,
New York State Department of Environmental Conservation,
115 Liberty Street, Bath, New York 14810, phene (607) 776-2165,

Please write or call if you require further assistance.
Very truly yours,
J. O. Preston, Director

Bureau of l'orest Marketing
and Leconomic Development

%‘u M. Lo

By: Thomas l. Wahl
Sy, Utilization & Marketing Torester

Enclosures









The STUMPAGE PRICE REPORT is published semiannually
(January and July) by:

Bureau of Forest Marketing and Economic Development
Division of Lands and Forests

N.Y.S. Department of Environmental Conservation

50 Wolf Road

Albany, New York 12233

The prices contained in this publication are collected
from harvesters and wood processors in 1i price-reporting
areas throughout New York State, and are intended to serve
only as a guide in the marketing of standing timber.

The actual market value of a specific stand of timber
may be influenced by the folleowing factors:

1. Timber quality

2. Volume to be cut per acre

3. Logging terrain

4, Market demand

5. Distance to market

6. BSeason of year

7. Distance to public roads

8. Woods labor costs

9. ©Gize of the average tree to be cut
10. Type of logging equipment

11. Percentage of timber species in the area

12. End product of manufacture

Landowner needs

Landowner knowledge of market value

Property taxes

Capital gains aspect of Internal Revenue Code

=
T W

+

Any one of the above factors can have a highly significant
effect on stumpage prices for a species in one given area,
while it may have a less significant effect in another area.

TREES ARE AMERICA'S RENEWABLE RESOURCE.

T7 77 - D
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Average Price Range and {Most Common Price)/MBF, Doyle Rule Except As Noted

Price Repcriting Areas

“Species A B c D E% Fhk G
Ash, White 80-100(50)* ?0—125(85;40~140(100)50-120(100) 25-190(100)35-180(115)150-230(17¢
Aspen 20-25(20) 20-30(25) |15-45(20) {25-30(25) 15-35(20) -— 20-40(25)
Basswood 50-70(60) 45-60(50) {50-85(65) [40~55(40) 30~-100(60) {25~70(55) 45-95(75)
Beech 20~25(20) 20~30(25) 110-35(25) 120-35(25) 20-50(25) |25-50(30) 25-55(40)
Birch, Black - - — —— - 30-140(80) —
Birch, White _ 40-75(50) - - —- 25~85(50) -
Birch, Yellow {110-120(120)|60-85(70) [60-85(75) [60-135(75) 30-135(80) |30-135(85) { 30-60(50)
Butternut - -— 20-45(35) [40-50(50) 35-55(45) - 35-85(50)
Cherry, Black [120-150(120)|60-100(85)[100-150(130)100-225(150)/30-200(90) [465~220(140)[150-230(17C
Elm, American - 40-60(45) |25~50(40) | 20-50(30) 20-65(40) |30~80(40) 30~65(45)
Hemlock 20-25(20)* |25-40(35) [15-30(25) | 25-35(25) [15-40(25) 1]25-35(30) 35-75(55)

\—x,ckory - —- 20-35(25) 20-40(30) 120-50(25) [25-40(30) | 30-60(45)
Maple, Hard |90-120(110) |[65-100(80)|40-80(65) [ 50-100(70} [30-135(80) 140-120(90) | 70-125(100
Maple, Soft 50-60(55) 45-75(60) |25-70(60) | 40-60(50) {30-115(60) |30~95(65) | 40-60(50)
Qak, Chestnut - - - - - 20-90{60) -
Oak, Red - 40-125(100) 60~100(80) 75~130(100) [30-190(100)80-240(160)] 130-220(17
Oak, White - e 60-100(80)| 50-120(90) [30-190(90) {30-170(100)] 70-200(14
Pine, White [50-530(50)* |40-60(55) | 20-35(30) | 25-50(35) {25-50(35) [30-60(40) 40-85(65)
Poplar, Yellow — -- - - 40~40(40) - — 40-80(65)
Spruce, Red 20-25(25)* {30-60(45) | 15-40(30) | 25-30(25) 25-45(30) e -

*Scribner Rule **International 1/4" Rule
PULPWQOD

_ Average Price Range and {(Most Common Price)/Standard Cord

—_~spen 3-5(4) 3-5%{4) 4-6(5) 2~4(4) 3-6(5) 3—6(4)“1 2-4(2)
Birch, Gray 2-2%(2) — 5-5¢(5) -— - —- _
Birch, White - 3-7(5) - —_ —— 3-8(5) —
E.inzardwoods ;:;ZE?; ;3:;;(52) ;—fﬁg 3-6(3) 4-10(6) 3-6(4) i 2-15(6)
Spruce & Fir 7-5(8) 5-8(7) 4315(83 2:§§g; 2:ié?;) g:ggé; z:gggg

5 777 4 7
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Average Price Range and {(Most Common Price)/MBF, Doyle Rule Except As Noted

Price Reporting Areas

species H Tx% Tk Ki# Li# M NA*
Ash, White 50-125(90) 75-150(1061 80-1.50(100)50-150(100) 20-150(90){50-155(75) 60~120(90
Aspen 15-40(40) | 20-30(25) | 10-20(20) |-- =-—(20)| 10-40(20) { 30-50(30) -
Basswood 60-90(80) { 75-150(100) 60-80(70) |20-80(50) | 10-100(50); 40-65(50) -~
Beech 25-50(40) | 20-40(30) | 20-50(25) {10~40(25) | 10-30(25) |20-35(30) -=
Birch, Black - — . —_— 20-125(50) - 40-90(50)
Birch, White - - - 20-65(40) | 10-125(45)|30~65(45) -
Birch, Yellow - 50-150(100} 40-80(50) |20-80(50) { 10-200(75)|30-65(45) -=
Butternut - 50-100(75) - —_— 10-100(40) - -
Cherry, Black 60-150(1004100-200(150'125-250(150]45—140(90) 20-150(90) {35-135(75) -
Elm, American —_— 20-40(30) - 20-70(50) | 10-125(35) - -
Hemlock 60-100(80) | 30-60(40) | 30-50(40) )20-60(35) { 10-50(25) {25-35(30) [15-35(20)
~_-ickory 40~90(75) | 30-75(50) | 30-70(50) |20-70(40) | 10~40(25) |20-40(30) |[40-50(40)
Maple, Hard 70~125(90) | 75-150(100]100~150(125)30-120(80) { 20-110(75) {45-80(65) |50-100(80)
Maple, Soft 50-90(75) | 50-125(75) | 50-100(60) |20-85(50) | 10-100(45) [25~60(30) }20-60(40)
Oak, Chestnut |40-80(65) | 50~150(100) 20-60(30) —— 10-100(50) [45-100(80) {40-100(80)
Oak, Red 60~125(90) |100~200(150)100-250(125)50-150(100)} 35~180(120)50~140(85) |50-170(120
Oak, White 50—200(100i100-200(150% 30-150(50) %0-125(85) {25-120(85) {45-140(80) |50-140(90)
Pine, White 40-125(80) | 25-75(40) | 30-50(40) [25-50(40) {10-55(35) |20-55(30) [15~35(25)
Poplar, Yellow |60-90(80) | 50-~100(75) - —— 10-100(40) - 25-90(50)
Spruce, Red - - — _— 10-35(25) - —_—
*Scribner Rule k*Tnternational 1/4" Rule
PULPWOOD
Average Price Range and (Most Common Price)/Standard Cord
& g - 1-4(3) -—(4) 2-4(3) 2-5(3) - -—
e, wire | - - - S o -
N. Hardwoods 1-10(10) 3-10(7%) 4-9(7) 6-10(10) 4-10(5) - 5+20(10)
Pine - 1-2(1) 1-10(4) 2-6(3) 2-8(4) - -—
Spruce & Fir - 2-4(3) -{4) 2-5(3) 4-8(5) - -
-4 - il - &3
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