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WIPP SITE POPULATION

BUILDING OR AREA

shift Shift Shift
1 2 3

Administration 80 2 2
Control/Computer 10 3 3
Security - Gate House (Site Entrance) 2 1 1

- Security Office & Gate House

(into B area) £ 2 2

- Fire Protection 1 B 3

- Security Control Center 2 2 2

- First Aid 1
Warehouse 4 - =
Sewage Treatment 2 - *
Water Treatment 1 - -
Truck Drivers 4 - -
Railroad Personnel 3 - -
Motor Pool 3 - -
Waste Treatment Area (Site Generated)

- Liquid } 2 - -

- Solid

- Laundry 3 - -
TRU Waste Building

- Administrative/Supervision 6 - -

- Inventory/Inspection 3/6

- Waste Handling Personnel
- Health Physics -
- Forklift/Equip. Operators 14 -
- Waste Handlers/Repair 4

TOTAL 159 11 11



WIPP SITE POPULATION

BUILDING OR AREA (Contd) .

~Container/Vehicle
Preparation
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~ Hoist Operator(s)
- Health Physics Lab

RH Waste Building

Administrative

Inventory

Waste Handling Personnel

- Health Physics

- Cask Handlers

- Cask Preparation & Decon
- Waste Handlers-Remote

Hoist Operator(s)/Crane Op

Cafeteria (Mgr. - cashier - food prep. -
dishwash)

Grounds - Landscape
Area clean. (roads - tracks - tailing
area)

Janitorial (Office - labs - shops)

Power Plant (not coal)

General Maint. (total B8)
Plumber
Carpenter-painter
Electrician
Air-Cond. & refrig.

Lube & P.M,
Helpers

TOTAL

shift shift Shift

) § 2 3
4 & -
3 - -
2 - -
3

6 ) ! ‘
2 - -
3 - -
6 - -
4 - -
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1/1 - -
8 -
2 -
4 -
2 5 -
6 2 2
2 ey -
2 - -
2 1 1
2 1 1
2 2 -

2 _2 o

73 3 4




WIPP SITE POPULATION

' BUILDING OR AREA (Contd)
Shift
1
Vehicle Maint. - (Motor pool -~ forklifts)
(Mechanics, lube, hydraulics) 3
Machinery Maint. (above ground machinists
and millwrights) 3
’ Mine Mach. Maint. (below ground) 6
Man/Materials Building
- Administrative 2
- Health Physics 1
- Salt Disposal -
- Hoist Operator(s) 2
. Mine Personnel
TRU Level
- Supervision 5
- Miners 25
- Waste Handlers 10
- Maintenance 5
- Health Physics 3
RH Level
- Supervision 5
- Miners 25
. - Waste Handlers 10
- Maintenance 5
- Health Physics 3
TOTAL THIS SHEET 117
e SHEET 1 159
" " 2 73
TOTAL SITE POPULATION 249
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INTERIM REPORT

Remote Handling Facility Shiclding Calculations - WIPP
Conceptual Design

PURPOSE: The layout of the remote handling facility is in progress. Pre-
liminary shielding calculations were performed in order to assess the
adequacy of hot cell shielding in the current design,

SIGNIFICANT RESULTS, CONCLUSIONS AND RECOMMENDATIONS:
Current plant capacity requirements will probably require the transporta -
tion of three high level waste canister at a time to the mine. It is, therefore,
conceivable that three canisters could be in the hot cell at one time placed
next to the control room or catwalk shield wall, For calculational purposes
it was also assumed that a canister was located at the viewing window being
inspected.  An open, loaded shipping cask was assumed to be open to the

hot cell.

The dose rates received from these three sources are tabulated below:

CONDITION DOSE RATE (mR/hr)
4 ft - 5/6 ft - 4 ft -
ordinary ordinary Barytes
concrete concrete concrete

(1) Three canisters stored
along shicld wall awaiting

transport
Primary gamma 750.0 21.0/0.09 0.0705
Secondary gamma 6.5 - -
Neutrons 0.645 . -

(2) Single canistcer being
handled in front of
viewing window

Primary gamma 162.0 - 0.02
Secondary gamma 1. 43 “ o
Neutrons 0.143 » »
0 {1 A\ 700 ﬁ[ e
Vil ¥ S ‘J i 3 O
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CONDITION DOSE RATE (mR/hr)

4 ft - 5/6 ft - 4 ft -
ordinary ordinary Barytes
concrete concrete concrcete

(3) Dose from open loaded
shipping cask
Primary gamma 0.21 - -
Secondary gamma - - .
Neutrons - - -
Approximate Totals 1000 mR/hr 0.1 mR/hr

These calculations show that four feet of ordinary concrete is not sufficient
to reduce dose rates below the design level of 0, 5 mr/hr., Increasing the
shield thickness to between 5 and 6 feet of ordinary concrete would reduce
radiation levels to within allowable limits but would tend to increase the
cost of the viewing windows, Four feet seems to be a practical shield
thickness.

For planning purposcs it is recommended that four feet of Barytes (or
equivalent heavy) concrete be used for the shield walls of the hot cell.

As expected, designing the shield for attentuation of primary gamma radia-
tion was the most important aspect of the problem. Contributions due to
neutrons and secondary gamma racdiation was negligible.

Again as expected, dose rate from fuel stored in the hot cell storage ports
calculated at the side of the storage monolith was negligible. A shield
thickness of cight feet was assumed for these calculations,

ADDITIONAL WORK: Additional shielding calculaticns will be performed
at a later date to determine the dose rates in the cask preparation and
decontamination areas dve to streaming through the shield plug when the
plug design is completed, These calculations will determine the design of
the isolation doors on the transfer passage. If the floor of the hot cell
over the transfer facility is constructed of ordinary concrete, there will
be an additional contribution to dose rate which will be included in the cal-
culation.
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Streaming up the mine shaft as well as calculation of dose rate in the hoist
control room will also have to be considered in the near future when this
location of the control area is fixed,

DISCUSSION:

(1)

(2)

BUILDUP FACTORS: Dose buildup factors were calculated using two
formulas; one from Classtone and Sesonske (paragraph 10, 70 and also
in the Handbook, Vol. III-B, page 115) and the second taken from

Reference (b)

Although 0,8 MEV monocnergetic gamma radiation was assumed since
no gamma cnergy spectrum was specified for the high level waste,
for 0.5 MEV gamma was assumed to add a degree of conservatism,

Dose buildup factors for a four foot thick ordinary concrete shield were
calculated as follows:

G&S 43
H&N 8200.1 89.5

Although the G& S formula supposedly calculated dose buildup factors
to within 57 accuracy, the H&N 8200.1 formula was used in all dose
calculations in order to be conservative,

VERIFICATION OF SANDIA SUPPLIED DATA: Sandia supplied data
is shown on Attachment 1. The accuracy of this data was checked in
the following manner:

(a) Line source geometry was assumed,

(b) Average gamma energy of 0.8 MEV was assumed,

(c) An energy tlux (MEV/em™ /sec) was calculated from the dose
rate data given and Table 9,2, Classtone ¢ Sesonske.

(d) An equivalent line source flux (MEV/cm/sec) was calculated,
using the peometry of a cylindrical 16 in. diameter X 10 foot
long . l.. waste cask., The arca of the cylinder ends was
included to produce as high a line source flux as possible,

e & 1 i f:
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(3)

(e)

The equivalent dose rate was at a distance of 10 feet in
air,

The results are listed as follows:

Source Basc Rate (mR/hr) @ 10 ft
3
Sandia Data 6.5X10 3
Line Source Calculations .72 X10

These results showed good corrclation with Sandia data and
verified the usc of simple line geometry scurce terms. Most
of the calculations used a line source. Calculated results
were multiplied by two to initialize them to Sandia data.

ASSUMPTIONS: The assumptions made in the calculations had some

conserva ' m included in their selection. These factors are sum-
marized . s follows:

(a)

(b)

(c)

(d)

Monoenergetic 0.8 MEV gamma. According to H&N 8200,1,
most of the gamma energy in one year old HTGR spent fuel
is 0.8 MEV gammia,

Buildup factors were conservatively calculated. See previoue
discussion.

Attenuation coefficients for both neutron and gamma radiation
were conscrvatively selected. Values for ordinary concrete
which were used:

. 083 cm.1

Neutrons 1
.126 em”

Gamma

Line source geometry calculations were modificd by:

(1)  Multiplying calculated result by 2.

(2) For three canister calculations, line sources were
superimposed to maximize dose rate,

(3) For calculational purposes, linc sources were assumed
to be on the "edge'" of the cylinder rather than on the
center line in order to maximize dose rate.
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(4) COMPARISON WITH PREVIOUS HOLMES & NARVER WORY.: The
methods and level of detail used in these calculations 1s similar to
that used in previous company work (Refercnce b), In that study,

a garmmma energy spectrum and multi -material shicld was used.
Self-absorption in HTGR fuel assemblies was also used in 8200.1 but
was not nceded in this study.

(5) PRINCIPAL REFERENCES:

(a) Nuclcar Feactor Engineering, S, Classtone, A. Sesonske.

(b) HTGR Rceactor Scrvice Luilding Alternate Fuel Handling and
Storage Study 3000 MW(t) Keference Plant NSS - 3200, 1- August
1974, Holmes ~ Narver, Inc.

(¢) Procedures for Shielding Calculations - Technical Report No. 1
AECU - 3510, January 1957, R. Dennis, S. N, Purohit, L. E.
Brownell.

90029050
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HIGH LEVEL/INT. LEVEL SOURCES

@ .

CASK WT WATT DIMENS., X SURF X1 ¢ WSURFACE wwd NO PER
{lbs) R/hr R/hr R/hr R/hr. CASK
ERDA HI 7000 230 2' X 10! 5000 400 1.5 0.1
(TRUCK)
ERDA HI 7000 230 2! X 10! 5000 400 1. 5 0.1
(RAIL)
QIFS (INTER) 7500 110 4' X 4! 700 30 - -
(TRUCK)
ACGNS INTER 15000 220 4' X 8 700 60 - -
(TRUCK)
AGNS IL 15000 220 4' X B! 700 60 & &
(RAIL
) 3
HL {TRUCK) 3000 3500 16" X 10' 1.3 X 10 6.5 X 10 33 1.6
@ ra) 3000 3500 160 x100 L3x10° 6.5%10° 33 1.6 8

‘ 70029051
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Radwaste Calculations
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Viechanical Calculations



Cost oF ElecTRICAL PoweR
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7R U
Cost- of f/ﬁcff,'c/?(/

Assume .0/0/A’u/ﬁ + 4-50 z/pma,,{
/;cfua/ demand = 4/0 Kw
70 fot/ vseage = 497 12 KwH

4/0 x 4.5 x /2

) = - L. O /24
ﬁé ma nd‘ CAanf ) ave, 442 s

4'—.———‘—'

btel cost /)/f'u/ﬂ 02724

7 4/3

/ oo oo0
‘2»5///1//87(/ = X 02724 = i29)>

[ 3 s "\
{1 > »
‘7 Vv J L/ 70 J




Cos? 07[ f/ecrlr,'co')Ly (PH g/é)

ASSUNP: ,OIG/Q'WN + 450 c/hwuj CAqr]é’

Actval demad vals = 187 %1] ¢ 205.7

Tot! vsage = ¥15,65¢ %./ = 985,22

Demad c/m"j’ « 205V eegv L B HRY
?29’, 22/ + 0/"
%/ w;%/@wrf T L0273

), 000,000 »
Cos)‘/wﬁrv = —-;375‘"" L0273 = 7. 777

70029086




Co.s)‘ o'f [/ec/rr’cv'l)/ (';t/min-g/aﬂ].oa/ry)

Assome ! .0/6/,1’1./}/ * %fv /enaue/ a/arft‘-

‘ Ac#ua/ J?Mancﬂ ra/‘e i /75

Tote/ vsage A 3 = 727,99y KwH
Alt. 4 = 557 047 KwH
average = C42 422

-

O Denind tharge # IRy
642 422
* 0lb
ot/ cos///(’w# = .030%
), 000, ov@ -
& Csv‘/»pfu < _,’%f,’,"”*.wo? = 9,0243
S-o/dr /4”/'57‘.——
200 pav\e/s & 30642 = ’/2.1/400
(Vo sepply F36x10° 87U

51 90029087
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Zu/udr/ —— /V.W- Euerj/v v§e

30 KW X§ hr. = 15 KWH/day
@ 30 KW demaund

Caj% 07[ e/e‘c/k,'c./'// —  ,0l6 kwh+* 4.50 49%4

’{ewd = 30 KW fé‘/ u.!o.,l z 37/5‘00
Denand (,L@yje 30 % 4.5 x /2 = 0432
37, svo
+ 01F
,‘p’ll., cosf/kwﬁl 0,0572

/,0” /e »
C‘”*/MBW _—;‘P’;— O5N2 = V. 345

—

o ”
50/0‘ pme/.s‘ — 3J0 @® 306 x2 = /3/350 200 L. rmmint.

———

70029088
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FUEL c<conNsumPTon
DIESEL GEMERATORS

2600 YW RATED MACHINE (S BRATED AT
@ B600 P . Fronm PRoPosAL DATA SUPPLIED

B STEWART & STEVENSON THE FUEL

(ENSOMPTION wiLl BE 0.404 LB/BUP-R

% cousuMPnoxy QAR = 2600 BHP ( 404 L§/BHP-“‘2'>

= |454 4 (B/HE
i /
COMSUMPTIOM/DA\’: 24 e (‘43‘4.41._93
DAY HE.
= 34 9%5.6LB
DAy
2 eeneeaes = 69,812 L8
DAY
@
CAPACITY IN GALLONS AssUMING KNO.2 FLEL O\WL
.GALLc&s/DA%:- €9, 8I\.2
1.5
@ = 9308 ?ff,LoMS/Dti

e

AN
3

90029089
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@
7 DAY FUEL SuPPLy: 1(9208 &PD)
= 065, (% GAUONS

L_JqQ%uA& (108

HowdoviTexas (113) 923-216| 3/23/77 °
BW& on conversalion. wﬂ WZM—
{’«J

-U) MAL&fo

90029090
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Mgcum | CAL S_is-raus

STANDBY  GeMERATOE K ADIATOR A\zﬁgg)

FROM évvwazr‘# STEVENS CATALOS, HEAT
CEAERATION BATE (5 SO BTU/MIN fw

MACHINE BATING = 2600 Ku)
S QU =(SO erU/uM/pﬁ) 2600 K
= 130, 0CO BT/
- 7,800,000 BTU/ME / MAC LHHUE

A FLOW BASED on 30°F AT
wite BE 2,4000FkA

BUILDING OPENING SIZE BASED ON ZOOO FPM
JELOCITY wiLL BE 120 ¢1°% /&euezATbrz

90029091



ADDENDA

57-5¢

WIPP CONCEPIUAL DESIGM

HIGH LEVEL WASTE SHIPPING CASK
COOLING SYSTEM

DESIGN CALCOLATIONS

FSOLMEsg Naevee, e,

90029092
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ERDA WIGH LEVEL WASTE - MULTIPLE CANISTER CASK

\NPUT <5LA t\40/50} H—30-76>

CASK SIZE (O Diax 18 Long
GW - 100 Tous
CANISTERS - 7 @ 10,000 LBS
THERMAL PowER /CANSTER = 300 W
TOTAL THERMAL PoweRr= 2I100W = 2.l kw
CASK SURFACE TEMPERATURE (AT RECEIPT) = 225°F
. ’ ’ { vESIRED) = ISO°F
50 camsn:es/wv_ =7/7 sAy 8 QASKS/wK "*5“%%
ASSUMPTIONS

CASK comPoSmMON  75% Leap

257, steeL
STEEL LEAD
Cp BUARF Y 034
K 8Tu/Fr-uR-°F 20 20
(9 LB/FT3 488 708
WASTE COMPOS(TION (S ASSUMED TD

BE T™E SAME A4S LEAD FOB THIS CALC.

16-14-76 - W.WewAK
90029094



DESIRED MINIMUM CooLDown TMe (s 4ues/cask

CALCULATIOND

PER W WOWAK

Cyues =

@ ®
.,5.; * Aacmumz .
(i 4nes)

z
ves

Y28 /72
&

® AGqse - PVC kT CEP’XV”XLA’() F d
YjSTOLﬁ (ZOOOLB)( 054) ¢ 25(200@( u)] 75

AQ,s =6 A'vss )7SBTU

AGss

HE

AG s g

-
—-—

n

e

795,000 /4 ves

ZOO/OOO BTU/H.R
58.5 KW

= 795

- 795 000

70029095



'S ‘/28/-,6]
@ Aa CAN = 7CAM5 (BOO_LL_J_
GEN CAN
= 2.1 kw
L
Q= ®+®

=58 5KW+7.| KW
(A =60.6 KW FOR £pDA HIGH WASTE

COMMERCIAL HIGH WASTE
Q> |O0KW From cales BY W.WowAk
en 0-14-76

90029096



ASSU MPTIONS

l.

\131/77

DURING INIMAL Coolbown, FlLow FeomM
THE HOT WATER TANK 10 THE CASKS will

BE BY GEPAVITY oOMLY.

L4
90029097
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CALAULATIONS

DETERMINE WATER Flow RBE&'D To INMAWLY
Cool THE CASK V(A TS \|APORIZATION
OF THE HoT WATEE FEED TO STEAA

WATER (K THE TALK |1 deaTED To 400°F
BY AN ELECTRIC HEATEL
T= 4OQ°F
P = 247.3\ Psia
he= 374.97 Bv/ie
M;S‘ g26. 0 "
Mgz 1201.0

SYSTEM SIZING will BE BASED oN cool DowN
oF COMMERCIAL Rl&H LEVEL WASTE. (T 1S
A<SUMED THAT CoolLING TIME 1S LIMITED TD
Avopes . THE wCoolLDewl BATE 'S (0D KW
Pee cAsSK, wWHiIcH 15 34(,000 BTU/HE_

FOR PURPLSES OF THE CALCULANON 1T 1S
ASBUMED THAT THE CooLING (S LINEAR — |.€.- THE
HEAT REMOVAL RATE 1S A conNSTANT 341,000 BTU/MR
OVER THE 4 HouE PegioD IN GUESTION

90029098
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‘/5\/77
SINCE THE FIBST PHASE oy (014 1e BASED
ON VAPOR I1ZATION THE oW BEQUIRED

<

-

F= 241,000 BTV
HE

B26 BTV B

F = 4128
HE

= 40 5 aPH

~ B2aPa [ CASK

ASSUMING THE CooLING TD BE Dx AUERAGE
DURING JVAPDRIZATION <TnLL EEQUIRES OMLY
2.5 P Flow PERCASK.

PHASE TWO (Bou,uda ONDER REDUCED P&zessutze}
WILL PEQUIRE APPROXIMATELY THE SAME FlLow)
AS DOES THE FIRST PHASE Cool|Né. @

pupase THeee (FORCED CONVECTION COOLING )
WiLL REAUIRE A FLOW BASED oN THE FOLLOWING

WATER INLET TEMP. = 100°F  |:6797810/8

WATER OUTLET TEMP. = 2I0°F he= 178.05B1

G- 34,000 BrUkR  bh=lioBv/s @
12X

90029099
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F= 34,000 BTV/HE
110 BTU/LB

= 3,100 LB/ue
= 370 GPH
6.2 aPmMm

e ——

COMMENT
CASK COOLING (N REPROCESSINS

FACILITES S BASED oN REDUCING CASK
TEMPER ATULES T THE (EVEL THAT
WIiLL NOT BESOLT 1IN BolliNg WHELN THE
CASKE 1S INSERTED (N THE FUEL STORASGE
Poo L . WIPP (s REQUIRED TD OO\ THE

C ASKS FOB THE FOLLOWING REASOMNS
—~ TO REDUCE CASKE SKIN TEMPEEATURFES

T THE POINT WHEBE HANDLING (S
SIMPLIFIED AND DAFEER («-lSO‘CB,
- TD REDUCE THE HEAT LOAD ARD
RESULTANT TEMPERATURES TD wWhiCH
THE THE HoT CELL AND EGUIPMENT Wil

BE eExPOSED.

roe PUEPOSES o FUBTHER ANALYSIS 1T (S
ASHOMED THM’?SKN TEMPERATURE 1S THE LIMMNG

90029100
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FACTOR - THEBREFORETHE ANALYSIS - ASIT 1S

BASED oM SKIN TEMPEBATURE REDUCTION

FEOM 226 TO (SO°F (& ACCEPTABLE .

THE FLOWD ARE ALSO ACCEPTABLE —

ASSUME A MAXIMUM OF 5 cooll & STATIONS @

FOR HI&GH LEVEL WASTE CASKS.
Je THE MAXIMUM FLOWS o THE VAERIOUS
poLING PHASES wilLl BE

PHASE FLOW(GPAM)
T 2.5

I 2.

s 3|

ASBUMING DIERSITY WilL ALLOW REDUCTION
OF THE PHASE [IL FLow - THIS FLow will
BE SET AT 25 GPM BASED ON THE TROLGHT
TRAT OVER WEEKENDS, HOLIDAYS, ETT. WHENM
0ASKS MAY BE CoolLED Foe LoNg PERIODS
OF TIME THE OLLY HEAT T BE REMOVED
WILL BE THAT GENERATED BY THE WASTE

THE creK HAVING BEEL PREVIOUSLY COOLED
™ 1S DESIBED |SO°F sSkiW TEMPERATURE.

THE FLoW UNDER THIS CONDITION will
THEN BE BASED o A G oF 28BYXW

ef
90029101
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Flow = 28w (34!5 BTU[HZ)
an

|00 BTUABR
- 955 LB

HR

|14 apPd

n

| 9aPm

5 cAsSKS = . .S5&aPM

SYSTEMA coulD HAMDIE 3 cAsks AT
MAX FLow

-
-

|1B.caPm, Two AT
MAINTENANCE FlLow = 2.8 wird A Z.66PM
MAP& () —

|8 .6 MAX .
38 MAINT,
7.6 MARGIN

25.0 &PM

25 &M wiLl BE UTMILIZED

9002910
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SysTEM LES G

| ]
+2
HoT —EL == e
WATER

TANK o MAYIMUM FLOW = 12.5GaPM

| |

TOP OF 6 — 1 1
CASK ‘ ’ ‘

EL-24 —

CASKS

FlLOW FROM THE HOT WATER TANK TOTHE
OASKS wiLlL BE BY GRAUITY OMLY - THE TANK
S ASSOMED TD BE LOCATED (n ThE HVAC
AREA - AVA\ILABLE PRESSURE HEAD = 32/
™IS 1= APPROXIMATELY |4 PsI - e AP
WwiLL BE sPLT 2 FOB LINE (OSSES

2 For controL — - AR o= TPST

For 2"Pwee  V* !3ree~r/secouo

AReiction ™~ O Z"'SI/‘ oo’

7002

/31 [27

¥id

9103
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FOR THE PuLePosES OF CONCEPTUA L
DESIGN 2" PIPE wiLL BE USED FOR MAJOR

SYSTEAM gvaoé"uss witHd | PPE USED
FOR BRANCHES |

POMP SIZE€E = 25 aPM

OUTIET PRESSURE = 300 PsIA

INLET- PRESSURE = 14T PsIA

1= LOAT'ez'TZuK<Mow A PRESSURE -muz)

ASSUMING 5 casks BEING COOLED (N
PARAULEL wiTH A MAX FLow TO EACH OF
2.5 apm ToTAL FLow = (2.5aPu .

NOLUME
ASSUME ALSO THAT THE MAXIMUM +EVEL
VARIATION 1N A | He PepiOD SHoulD NoT
BE MORE THAM 2070 OF THE VOLUME

s TAuk size= (12.5 c;;_A_L_> 6ow>
MIN e

20% fur
= 3750 &AL
™S 19 A LARGE VOLUME OF WATEL TD
MAWTAN AT A HiGH TEMPERATURE <+ 407c/e

90029104
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3177

WILL BEASSOMED &IWING A VoLUME oF (17564
T™E TANK wiLL BE SIzeD AT 2000 &AL

CATEA—TANK
LOW TEMP RECEIVER
T™HE BECEIVEE wiLL BE SI1Z28D AT
500 GALLONS CAPACITY

-TO BE CALCULATED
SYSTEM CONDEANSER AFTER - svsww emu:ucz

\s\-zeo ON THE BASIS oc'- ‘S CASKS (A
PHASE i\soouua .

Q- '3%341 000 BTV )
= [,7085, OOQ e
t-PE.

SAY 2,000, OO0 BU/HR Fok DEslaN
PURPOSES

CATCH TANK
THE TANK HAS A BO00O aAL CAPALITY

74
90029105
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PAETIAL HEAT BALANCE AND CoMPONENT SIZING

@

©
@7 AssomPmons: T,= ISO*F }m-rez
P, & 250PsIA

© .

- e R oy L
Pg>250 PsiA

Qe Py 250 PsiA

CASK Tg = _r; -P4: Ps

Q. = 34\,OOOBTU/H;2
VAPORIZATION F=FLO w

@ ComporernT Desian Dasis
T,= 380°F Te300°F
P,, P, FR:F:F:Fe F‘;Fg,ép‘

c\u“ 413 '-B huo L‘wo}

. 415%353.45— 7.9)

= 413 (235.5¢)
i Gz 97,000 BT"J/HR RECOVERY
Qza= 413 Lb/HE(L\MO‘ l’\a 0
= 413 (374 97-353 -453 ELECTRIC
. HEAT
413 ( \ & 523 ADDITION

Gz = 9100 BTU MR

9002919
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< 9700081V
HR

t2ot-0 BIL +(374.97 ~29.59) BV
gL LB LB

931.4
Fg’F; i ‘04’LB/H2
Fiz 413 - 104 (B/HR
Fqi= 3091B8/ue

Fb s 4 l3LB/HR

{1

AQ For sysTemM= 341,000 - 97 000 +9,100
= 244,000 E»'ru/mz REJECTED

(N PHASE L To AN EXTERMAL

SYSTEM 253,000
263,600
M, 000 BTUMR (5 CASKS\)

CASK.
= |,268,000 /e

Q COMDENSER =

A 1,300,000 BTU/HR  MAKIMUM

THIS (sTHE PEAK SYSTEM HEAT LOAD TO BE
COMSIDERED FOR REJECTION TU ATMOSPHERE
AND TO BE CoNSIDERED FOR CoMSERVATIOM . a0
7
90029107




: y1d 47 R 3T
W 4 - «‘. ." .. g “"
| AR T
, e . .
’ MVAC EQLTP zaou‘m; )
\ P o oy &b
\ \ \ - . - -

et i T P Sy 28 /2
OFFICES P \ L3y . 1himur'2.6’(-63 «32
| | 1
CSHOWIL RS J£ e 2“ 501 LDI%
e ~TOP OF CASK = ~’ : - 3 ol
Lo & ! )"A ’
MECH 165 1S -— '
{GU,P_”&‘ K —24'

Componrent Do
Heap T ANk

QaPALITY = 2000 &AL
DESIGN PRE®SURE= 500 PSiA
" TEMPERATURE = |BO*F
SusTEm Pump - Zwsraiisd - (s sewas
Fuws 25e
WLET TEMPERATUNE = fSD*F
* PROVPSURE = ATMOSPHERIC
CEDISCHARGE PREFIURE = 300 PBiA (M RuNoUT)
- W 250 PaA NORMAL
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Hor Water Heaer. (sTEAM)
Maximon Frow = 6.2 6PM o
2 “  AP= Sest 5Hsu_¢ruee \

Neoemal Frow= 0.83 &P STEAM | N SHELL
INLET PRESSURE 2 260PSIA

IULET TEMPERATURE = |S0O°F
OUTLET TEMPERATURE - 3B0O°F

G = 27000 BTV/ue
Eiecreic Hearer (suPpLEMERTAL)
MaUMUM Flow = ©.26aPM

SHORT TERM DUTY
X « AP= 5psT | @= 107,000 BTU/kR
Noemal FLow = 0.83&6PM Tw=150°F
INLET PRESSURE 2 255 PSIA | VeuTs 4oo*F @

INLET TEMPERATURE = 3BO°F F:wso.eaaw
~TH|
OUTLET TEMPERATURE = 400°F STA;r':pTonpe
Q= 9, 100 BrUMR |

Knock -O ot Por
Capacimy = SO GALLONS
DESIGA PRESSURE = 300 PSIA
" TempeeATURE = 480 °F
tow Lisup Recewer
CarrTy = SO0 GAL. PER PAGE 9
DESIGQN PRESSURE =300 PSIA
" TEMPERATURE = 40C°F

%

90029109
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VenT Con DENSER
CAPACITY = 24,000 BTU/ue ((O7DF MAI uRIT)
KNockouT dPRUM:= 10 GALLon CAPACITY

Oeeesnng Notes

|. RELIEF VALUES DISCWHARGE TO THE BULLDING
SUMP

2. SYSTEM MAKE-UP WATER., COMES FROM THE
RADWASTE ReCveLe TAKK . IF WATER (N
THS SYSTEM BECOMES EXCESSNELY
CONTAMIMATED (T° IS BOUTED TO THE BAD
WASTE SYSTEM FOR PROCESSING~ MO
PROCESSING WILL BE PERFORMED IN
THIS SYSTEAL , THE SYSTEM WILL RELY
UPON THE CAPAUTY OF THE RAD
WASTE SYSTEAA. EXCESS LIGUIDS wWILL
ALSC BE DRAINED 1o THE LIBLID WASTE
SV STEM .



ENERGY CONSERVATION

HEAT FROM THE SYSTEM WiLL BE DUOMPED VIA
AR - WATER HEAT EXCHANGERS -To BF LOCATED
(N EITHER TWE INLET OR DISCHARGE Al
STREAMS - ELIMINATING THE NEED ok ADDMOMAL.
EANS - oMLY PENALTY ASSOCIATED w(ThH SYSTEM .
1S MEED TO INSTALL TWO Hy's AND ASSOCIATED
PIPING - TWo REG'D BECAUSE BLD& WON'T ALWAYS
BE ABLE T USE, O NEGED INLET AR PREHEATING -
(N ADDITION INLET FANS AREN'T ON VITAL BUS AND
A MEAWNS oF ASSORED WEAT REJECTION VIA THE
EXHAUST SysTEM (UTILZES VAL POWER) 19
REGUIRED —

MAXIMOM ENERGY A AILABLE/VE AR —
ENERAY [ CASK = sd; oemv/ua (4 wes)
. + Lh 660 1L

CASKS/vR = S0CANS  _ 7easks/wk = 364 cAsKs
YR

7 cANS[cASK

M AX euwc«/ya 364(‘;0(2 000 )

= 3.19x10%81v /e,
ASSUME SYSTEM RECOVERS B0% Qg™ 3-0Ix(0 BT"/YQ
APPROX(IMATE COST OF ENSTEM-*’

% 4-7LcoNTROL o
CoST COVERS ONE Hy VALVES AND 00’ oF |"PIPE .




ENERGY CONSERVATION PAYOFF WILL HAVE TO
OFFSET TRE OPERATING AND SAFETY AMD MAINTENANCE
PROBLEMS ASSOCIATED WMH A DUAL REAT REIECTION
SYSTEM .




CASK COOLING SvysSTEM

HEAT REC VERY MODE
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um.aze,ﬁmf wild Atigriaznd
-MA.L Aljffl,wk
C afouloXiond
Freuww 2-3-77 gm(,afw,ngc_ l§/
<) i
A o '?:beqq, ‘yeon = 31I%ICTBTU
b / o
Keosuenaile = é’ (1 a&\
L )
= 3% (O
©
= .é.SriOs
= (.3x\0 BUYR
Fen o f&.l. /m,q‘f/m WM/L .
A ,LMM.‘;) B < i T wm
M /JW J Unodd M NO L M\'ﬁv\* cu‘fﬁ'./-i
WL o
DOMNBUM
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vee
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T dafa gl A) cokaeals o

- !l £ 7
%uvwm U UXLY ﬁwfa YAACK
J
NeRMA L
oT
RE 'Ecmen
O-—Av"/\/".//‘// /‘/“

-

1 ‘ -
é HEAT EXCHANGER

SvsTEM WOULD REGUIRE 200 oF 2" Pipe AND

TWO VALVES, HEAT EXCHANAER AND INSTRUMEUTS
0

|
|
|
|

i

AMTL  SPACE -  Pipe 4,000 | qon; :
Hx  3r00 efﬂ_ﬁ
VALVES 500 ¥

BLDG SPACES 000
sAv'?\S_,_QQO TOTAL COST

—

90029115
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ELECTRACAL ENERGY USED = | WP FOR ;

Z MONTHS = 8wzs((68 1HP(7457|:JHL4_;
/

wk

= |08 twuz /(EAQ

CONSUMPTON = (ooa CWHR 3415 8TV

COST oF EUEZQZ_

+

FUEL O©IL FOEB STEAM* .35/(—,Au,ou'
FLECTRICITY = $0.0le/w + 4,25 DEMAND

STEAM_COST
steam 1390 BTU/B

LBS STEAM = (o.axlo ATY
S YE

|39*3swL5
= 4, lec (B/ve

orm————— e

FUEL OIL BURNED TD CEEATE STeAM
GALLOMNS OlL = G 2*7 BT"/YQ
CosT of ou.=$o.3€,'c-m ‘39‘%“’/671\!.
= 48"
: 450 GAL /YR
= 157/ve

4

90029116
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cosT oF stEAMm 10°BTU
oL = *C.Sg/évAu.u\s

lGALLGK = 38,700 BTU
6 \
wwu= _10°  (.35)
|.30+°
.

ASSUME COST = S.00 T TAKE |NTO
ACcoUNT CEM ETC oM STEAM PLANT

CoST OF ;Lccm\clw/loé BTV

—-—e

R A

COST OF EECTBIC(TY (S BASEND oA HEAT
AVAILABLE FrReM LKU) H \uuug: 345 BTV
cost o | ewur=%0.0\6

10°eu = 10° 6'0‘6\, =293 kwTs,
3415"
= .293%% (ole)
= Y408 pee1O°

ToTAL: 4.686+44.25 *"8 93
-—_F

90029117
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Ype
2
LOSTS,
Hear excuanaes 25 /er™
P\PE ‘5,00 /p-r
VALVES P55 00 EACH
My = (oo::'rf fzs’/ 2500
pipe = 200 S, Yolele
VALVES =55 (&) _330_
28320
0 CRNTINGERLY | 200
= SO030

TOTAL

70029118
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veshe 08, 10.11,3¢2.
FROGRAM  LIFCY1

RN S pp———————————— R PR R Bl Rl bt

‘ $4%8% LIFE-CYCLE COST COMPARIZONS $3%%

s [MPIIT DRTHee

ELDG: FH LOCATION: CARIK COOLING
FROJ, DIR, MD.: WIFF COMCEFPTURL DESIGM DECIGMNER: K, BRDOWM =4

COST OF ELECTRICAL ENERGY LSEDs PER MILLIDN ETU = $8,9300
COST OF “TEAMs GRS OF OTHEP ENEFGY UTEDs FPER MBTU = &7.2000
VEARLY ETCALATION RATE FOF ELECTRICITY IS S.7 %
YERRLY ESCALATION FARTE FOP STERAMs GRS OF OIL IS 8.0 %
CERELY DISCOUNT RETE 15 2.0 %

.um«ss OF ALTERNATIVES EBEING CONIIDERED ARPE 2 ALTERNATES

SeeREILLTS OF ECONOMIC ZTUDYeee

ALTERNATE MO, 1 DTRTA (RFARIZELINE)
IMSTALLATION FIRET COZTeeene PR $.00
AMMUAL O & M CDST ‘LEZT EMERGY). ... $.00
ELECTRICAHL EMERGY UZEDcewevsosnssees 0 MILLION ETU
STEAMs GAT AND-OF OIL UIED..eveeess &3 MILLION ETU
ECOMDOMIC LIFE.....» e i Asates aes sa ey BE TERRS

RESILTE
TOTAL FIRZIT YEARR EMNERGY COZT IZ P45, 60
TOTAL ANNUALIZED COIT IS F1s 082, 22
. TOTHL FPREZEMT WORTH 12 F11s 240,00

ALTEFRNRTE MO, 2 DRTH ‘HERT RPECOVERY)
INSTALLATION FIRST COSTosensannnase 210s000,00
FANMNURL D 2 M COZT (LEZT ENERPGY)Y. ... 200, G0
ELECTRICHAL EMERPGEY LTED.sesssesessnse 2.0 MILLIOM ETU
STERAMs GHT ANDCOR DIL UIED.vessesss 0O MILLION ETU
EOOMEMIC LIFE s csaswinsassavnssnassanser By VEMES

FETULTS
TOTAL FIRST YERAR ENERGY COIT IZ b
TOTAL ANNUALIZED COTT 1S $1195, 599
TOTAL FREZENT WOPTH I: 12788, 30

3. 04

o

‘ eeel I ICOUNTED FRYERCK FERION: ewe
TD G0 FROM ALT 1e TO ALT & PAYOFF PERIOD 1T GRERTER THAN 25 YERRTI100
SHYINGT - INVETTMENT RETIO 12,397
ENERGY SAYINGT 17 142,249 ETU PEF ANNUAL DITCOUNTED INVESTMENT DOLLAR.
o - LOWEIT INCREMENTAL INITALLATION FIRIT COTT ALTERNATE

Y U —————————————— et SR

SR 1.230 LUMTEL,

‘-UN COMFLETE.

q
: 90029120



Tronesng, 10,1%5.09,
FrROGRAM LIFCY1

[ S ———————————————— bttt st e

$3%% LIFE~CYCLE COTT COMPARRICZONI $%%$

e INFLIT DRTHee

ELDG: RFH LOCATION: CATK COOLIMG
FROS. DIR, NO.: WIPP COMCEPTUAL DESIGN DESZIGNER: K, BROUWN 3

COZT OF ELECTRICAL EMNERGY LZEDs PER MILLION BTU = $4.5200
COIT OF ZTEAMs GRAI OF OTHER ENERGY LIZEDs PEP METL = T.2000
(ERFLY ESCALATION FPATE FOR ELECTRICITY I S.7 %

VEARLY EZCALATION RATE FOF ZTERM. GARZ OF OIL IZ .0 %
YERRLY DIZCOUNT RATE IS 2.0 %

MUIMEER OF ALTERMATIVES BEING CONTIDERED ARE & ALTERNATES

eeoRETULTE OF ECONOMIC STUDYeee

ALTEPNATE NO. 1 DATA (BATSELIMED

INZTALLATION FIREY COSToesvessannas $.00
AMNLURL O & M COST (LEST EMERGY).... $. 00

ELECTRICAL ENERGY LISED. cesseessssses O MILLIOMN BTU
STEAMs GARZ AND-OP OIL LIED....veses 53 MILLION BTU
E': Dr‘Dml': LIFE- D I ) P ) Ef‘ ."}ER;‘.E

REZULTE
TOTAL FIRST YERF EMERPGY COZT IZ $453.60

TOTAL ANMUALIZED COIT IZ Fle 062, 32

TOTAL FREZENT WORTH IZ 11340, 00

ALTERMATE NO. & DATAR (HERT FRECOVERY
INZTARLLATION FIRSTY COSTevsnsaaasens 310:000,00
AMNURL O 2 M COST (LEZE ENERGYD, ... F200, 00
ELECTRICAL ENERGY INEED:sesssessense 2or MILLION ETU
STEAMs GRT AMD-OF DIL UZEDeseseeess 0 MILLION RTU
ECOMOMIC LIFE s s vas isnidassdionisasesss e VTEMRS

REZULTS

TOTAL FIRIT YERFP ENERGY CDIT IS $17.32
TOTAL ANNUALIZED COIT IZ $1.157.31
TOTAL FREZENT WORTH 1% Flceden, 14

soel[TCOUNTED PRYBRIK FPERIOD S eee

TO GO FROM ALT 1e TO HLT & PAYDFF PERPIOD 1T GREATER THAN 25 YERRI!!!:

TRVINGT CINVEITMENT PATIO 12 . 387

ENERGY THVIMGD IX 148 4% ETU FEF ANMUAL DIZCOUNTED INVETTMEMT DOLLRAR.
e ~ LOWEZT INCREMENTAL INZTALLATION FIRIT COIT ALTERNRTE

R 1,828 LINTS,

FLIN COMPLETE,




1t X el TR B

FROGRAM  LIFCY1

- - - i A " o A O 005 S S S SN A SR M S IS W S S W g - -

$$%% LIFE-CYCLE COST COMPRARIZONT $3%%

¢+ [HFLIT DATHee

BLDG: FH LOCAHTION: CHSK COOLIMG
FrROJ. DIF, HO.: WIFF COMCEPTUAL DEZIGHN DEZIGHNER: K, BROUMN g2

CO.T OF ELECTRICAL ENEFGY UTEDs PERP MILLIDM ETU = 34,5500
COLT OF “TEAMs GHS OF DTHER EMERGY LUZEDs PER METL =  §%, 0000
(ERFLY EZCALATION PATE FOR ELECTRICITY IS S.7 %

(EAMFLY EZCHLATION RATE FOR STERMs GAZ OR OIL I:2 2.0 %
FERFLY DISCOUNT RATE 15 2,0 %

HUMEEF OF ALTERMATIVES BEING CONTIDEFED HRE 2 ALTERNATES

‘ SeRETULTI OF ECONDMIC ZTUDYeee

HLTERMHTE NI, 1 DRTA (ERZELIME:
IMSTRLLATION FIRSTYT LDSTe o0 sd's s 6a 9 59 .00
AMMUARL O = ™M COST LEZZ ENERGY), ... $. 00
ELECTRICHAL ENEFGY UZED. ceaeesnssees O MILLION ETL
STERMs GAS ANDZDR DIL LEED.esseeees B3 MILLION ETL
ECONOMIC LIFPE. scoscssensnannsessnssans &5 TEARS

FETULTS
TOTAL FIRST YEAF ENERGY COIT I $315,00
TOTAHL AMNUALIZED COIT IS $737.72
TOTAL PREZENT WORTH 1° §7s 7%, 00

HLTERMATE HO. & DRTA (HERT FECOVERY
IMNSTRLLATION FIRST COZT.wseevnanans F10. 000,00
AMMLUAL O ¢ M COST (LETT EMERGY) ... 00,00
ELECTRICAL EMERGY WUIED. coveavsonnne 3,7 MILLION ETLU
STEAM. GAT AND-OF OIL LZED.casseone 0 MILLION BTL
ECOMOMIC LIFPE: sseassescsvnsssnhaerasns 2% YERRT

FEZLLTE

TOTAL FIFLT YERF ENERGY cOST 15 $17.32
TOTHL AMMUARLIZED COIT IZ F1e167,.31
TOTAL FREZENT WOPTH I: F12+4r5, 14

eeoTIIZCOUNTED FRYEBRCK FERIQODZeee
. T0 30 FROM ALT 1e TO ALT & FPRYOFF FERIDD 12 GRERTER THANM &% YERRIIIN!
SHYINGT - INVEITMENT RATIO 1° 591
EMERGY TAVINGD IC 145 24% ETL FER ANNUAL DIZCOUNTED IMVESTMENT DOLLAR.
e - LOWMELT IMCPEMENTAL IMITALLATION FIRIT COZT ALTERMATE

SR 1,208 LINTE,

FUN COMFLETE.

@&
il 90029122
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7ro0gs03, 10,08, 07,
FROGRAM LIFCYY

- ——— - - — - - —— - ——— - -

$$8% LIFE-CYCLE COIT COMPRRISONS $8%%

*o INPLUT LATAee

ELDG: RH LOCATION: CASK COOLING
FPOJ. DIR, MO.: WIPP CONCEPTUAL DESIGN DEZIGHER: kK., BROWUN =1

COIT OF ELECTRICAL ENERGY USEDs PER MILLION BTU = 38,9300
COIT OF STEAMs: GAHZ OF OTHER ENERGY LISEDs PER METU = $5, 0000
YERFLY EICALATION RATE FOR ELECTRICITY IS .7 %

VERRLY EICALAMTION RATE FOR 'TEﬂN- GR: OF OIL If 2.0 %
VERFELY DISCOUNT RATE 12 2,0

HLUMEER OF ALTERNATIVES ZEING LDNSIDEPEU RRE & ALTERNRTES

SeSRETULTT OF ECONDMIC ITLDYeee

ALTERMATE NO. 1 DRTA «BRIELINE)
IMSTALLATION PIRSY CRST nssanmss oo $.00
ANNUIEL O & M COIT (LEST EMERGY). ... $. 00
ELECTRICAL ENERGY USED:sucaseesases O MILLION BYUL
STEAMs GAT AND-OF DIL UZED..vssesss &3 MILLION ETU
ECONDOMIC LIFE.ccussvccrsveassrnssnsense &5 YERRS

RESLLTS
TOTAL FIRST YERR ENERGY COST 12 $215.00
TOTAL AMMUALIZED COST I3 $727.7e
TOTAL FREZENT WORTH I2 FTB7S, 00

HLTEFMNATE NO., & DATAR HERT RECOVERY)
INETRLLATION FIRST COSTsencsssoesss $10s000.00
AMMUAL O & M CDIT (LEIT EMERGY', ... 200,00
ELECTRICAL EMNERGY LIZEDy vsssvessnsee 2.7 MILLION EBTU
STERAMs GHE AND-OF OIL UZED. e wesses O MILLION ERTU
ECONOMIC LIPE:sciransassinssnisdasinine BN YERRS

RESULTSE
TOTAL FIRLZT YERR ENERGY COST 1= F33,04
TOTAL AMMLALIZED COST 1% $11195,99
TOTAL PREZENT WORTH IZ $12sTEE, FO

##eDISCOUNTED PAYBACK PERIONSeee

TO GO FROM ALT 1e TO ALT @ PAYOFF FERIOD 1S GREATEF THAN &% YERARTIILS

CAVINGI . INVEITMENT RRTIO 13 <511

ENERGY TAVINGI 17 142, 243 BTU PER ANNUAL DITCOUNTED INVETTMENT DOLLRR.
¢ =~ LOWEST INCREMENTAL IMSTALLATION FIRTT COIT ALTERNATE

S 1.200 LINTE,

RN COMPLETE.

=

90029123
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HOLMES & NARVER, H!J.
ENGINEERS - CONSTRULTORS

PHONE - TALK

K. R. Brown | pate:  September 3, 1976

B- Stcinbaugh. sandi‘ Labs. &6 P’ge l o' 1

WIPP - ENERGY COSTS AND WATER SUPPLY

Bob called with the following energy costs:

Natural Gas »
Fuel O}l
Electricity

L () ]
| N N / (3:190) . e L
Sandia currently favors the Double Piaglc\!\-&ec’r system but woula like

to carry both Double Eagle and Carlsbad through the cost estimate
plase of the project, '

I requested that Beb investipate for any available rainfall data in
the vicinity of the site for use in hydrology studics.

Drewings of the Suner Tiger and 600 series ATMX cars are being
sent in the mail to F&S and HE&N,

KR1/bl
cc: L. Scully, Sandia l.abs.
B. Steinbaugh, Sondia Lahas, \“03_/
J. Ash, Fenix & Scisson
M. Elatskin~" / ‘],(fﬂ/,\ T
A. Dunham ; e GF ¥onp

90029124



ERDA STANC: 3TU CONVERSI N FACTOR
FOR_ENERGY CONSZRVATION RZP02TING (1)

Form of Eneroy Btu Content Btu x 10° per Reporting Unit

62162006

‘ » Y (IR O
L
- ——————- v—————— .

Electricity (2)
- Fuel 0il

' 11,600 Btu/XWH ' ~

138,700 Btu/Gal.

0.0116 per Mw4 (M. qawati hour)

0.1337 per 1002 Gal ~.

i Natural Gas 1,031 Btu/C.F. ~ 0.0C1031 per 1000 C.F.
1w (3) 95,500 Btu/Gal.” 0.0955 per 1000 Gal.

if Coal 24,580,000 Btu/Short ton 0.2453 per short ton

12|  Other (Examples) - Stean (4) : 1.350 Btu/lb. ' 0.00139 per 1000 Lbs.

3 - Chilled Water (5) 24 ,000 Btu/Ton-hour 0.02% per 1000 ton-hours )
= - Methanol 63,500 Btu/Gal. 0.0635 per 1009 Gal.

Autcmotive Gasoline

125,000 Btu/Gal .~

0.125 per 1000 Gal.

;’? ? Diesel 138,700 3tu/Gal. " 0.1387 per 1000 Gal.
| Rwiation Gasoline 125,000 Btu/GAl. \» 0.125 per 1000 Gal.
'if{ Jot Fuel 130,000 Btu/Gal. - 0.130 per 1000 Gal.
L (1) The use of different conversion factors is permitted only where such factors zre ideatified and justified,

s and is subject to FCM approval. -

- (2) Electricity - Assumes 10,536 Btu per KWH generated at station and 9% line loss.
includes Propane and Butane,
(4) Assumes 1000 Btu per pound of steam generated at boiler plant, 80% boiler efficiency at 11% line loss.
(3} Assumes 12,000 Btu per ton-hour, and overall efficiency and 11% line loss.

o ——— - - \J\.':—-*\ .‘*"‘-'.... - ———p - -.-‘. e ‘—“ - . ”1“‘ = T
3 .f}'—' T N LS e . - lr‘.'..\‘-',_;‘ e~ !
- CEND A e e ;e Gatd : :
: 3 5 ;

HVYICd LNIWIOVIVE AN

f LI9IHX]3

!

v019 xipuaddy yqyl

—



HVAC CaLouLAmons

i
\o«:)qu HVAC &Ll\ﬂrp‘ Shz; ‘““d’
@
L
L ]
q7-95%

90029126



2-7-77

RANLIFCYLAAN

INPUT DATA

4030 paTs " TR Werste Facility " | Bldg. Name - K$

4040 paTA " Ca’r/sﬁa’ﬂ'

"] Location - J§

4050 paTA " E‘rn w/ P

"] Praj. Dir. No. - P$

4060 patr " #Jﬁ krh—%wu " | Designer - D$

ALTERNATE NO. 1

4130 DATA" B ase /l.'v" 3] "

4140 DATA

K150 DATA

2,
)
160 TATA e
-]

4170 p-TA e
z

4210 DATA ey 200

|

';:-?n paTa 3.9t ‘
k230 pats o ]
?:;o pata 25

F4-/ 00

2070 At ¥ ® 93 4608 |cost of Electricity, Per MBTU = C2 e 9
4080 DATA 3E.OO (7-20) ]Cos: of Steam, gas and/or oil, per MBTU-C3
090 D<A 501 » ]Annual Electricity Escalation Rate, 2 - Rl

4100 Do . L/ - P lr\nnual Steam, Gas or Oil Escalation Rate, = = R2

110 DaTA ? /% 'Annual Cost of Money (discount rate), Z -1
120 DATA F4 Nusber of Alternates being considered - H

Alternate Naze - AS
Installation First Cost - C
Annual 08M Cost (less energy) = M
Electrical Energy Used, MBTU - E

. ”
Stean, Cas and/or Cil used, ¥BTU - § &3

Economic Life, Ycars - N

190 paTa® Howr fipenydry 'qlAlterm:e Name = AS

15200 DATA w [QD‘Q_Q_JIns:a‘.la:if:n First Cost = C

Annual 0&M Cost (less energy) = M
Electrizal Epergy Used, M2TU - E
Steam, Cas and/or Oil used, 3TU - S

Economiz- Life, Years - N

90029127



FOMM AT-081()) (1.78]

CHECKED DATE %emn&?nf-cNoAug!EBénsM' s we. 325/ 00
® |- aTe “UANAMEINs CALI $2801 A o3
rine WIPP - HVAL [//rgﬁﬁ Low Level f&u[ﬂ[ﬁg T M oate /-20-77
ﬂej,'gn Cr[fPrja (Worl /9rp«.$)
Summer 0»‘*51/? q949'fr
/hs;/f Y2 F AT: )'70/'
Winter Ouvtside 21°F
Jnside 65°F aT= 44°F
& (0 $4ices) .
Wiwnter Inside 72° oT= 51°F
W/ falfw.( e lls 5. 04y
Foof 0.0%
Zlak 0l
Total EFoviv. Tewmp Dif Covvection
/nﬂlde 75’22‘.""7’ OU/SIJf 44‘25: /4.
. tota/ corvect lom = )4-7 = 9°F
High Leéé“/—.frt—-'m(iﬁ;:fa—fgé i) —
sommbr Inside « Bili o 9040, 9ps 4T+ B3.5°F
;w+ N a 1
Wianter Inside E_{Lsz_'.ii5=43 2T: 22.0°F
D" Fatler
Wall 0. 5025
‘ TETD Correction
Inside 78 -90.5= -)5.§ ou/s,‘/g 99-85 = 14
fo;a/ corvécetion = |4d— )55 = — ).5°F

/0]



FOMM AT-681()) (!

78)

HOLMES 6 NARVER.INC. .. .. 225,00

cH e
RSt BaTe -— ENGINEERS—CONSTRUCTORS

90029129

APPROVED . DATE ‘wAzAC:c.E?:ocE::‘l?u:;a&u SHEET j . OF 3
nne /L PP = HVAL w_ M< oare [-&@-2 27 .
CCns';VVO*;O" .Dafa - ‘\U" Fa{“!ﬂ"
Extev: ‘
evior Wall ;o 8.17
Concretr (24" 2.22
[‘Cz) 1.36
Elock (12" 1w w) Filkd voids) 5.t
f 0-6?
m /0.3
v: 27 0. 9699
PZ’O{ !o 0'25
Rop}in, 0.33
Insvlat /a»(&.‘,idd'&“) .67
Slab( toncrete-i1z") /32
i _ o2
1250
V= /’2",?0 = 0.0F
Exterior Wall (/431\ Level -IJ.'SA Bay)
o 00)7
Comerete (127) ). 14
¢ 0.7
L
VR /qu’q- T P.5025
'@
! O



FORM AT-86(1) (1.78)

HOLMES & NARVER INC. |, .. 225/. 00

CagcatD il ENGINEERS~CONSTRUCTORS
‘ APPROVED . OMTE ‘OOAE,S:‘EA,:GSSSQ::.:,VE SHEET 3 oF 3
ne WYY - HVAV o M oare [=20-77
Multiply ing Factrs @ 4700 PM SynTime

NE Wal 0.09699 (16+7) 2.037
VW owall 0.09699 (13+7) .94

SE Wall 0.09699 (15+7) 2.134

Cw Wall 0.09¢99 (15647 2.134
Sw ULoor 0.5 (17+7) 22./
koof 0.0% (23147 2.4

wintér

WL 0. 09699 (44) 4.267

Roof o.0% (44) 2.5
Hﬂj‘n Level (“"j‘ B”)/) @400 PM Sum Time
L NE Wall 0. 7025 (14-1.5)  6.21
Nw wall 0.502.5 (13-1:5 57749
MW beor .o (21-15) /9.3
SE Wall 0.5025 (15-):5) 6. 7¢4
SE Door /.o (2)=15) 19.5
Sw wall 0.5025(15-1-5) 6 7%4
D asd 0.08(23=1-9) 172
Wi ter

W all 0.5025 (22) /l.o 55

Koot 0-0!(22) )76

163104 900291350



FORM AT-88(1) (1-78)

HOLMES & NARVER.INC. .. 22¢) .00

CHECKED Bate ENGINEERS—CONSTRUCTORS
400 E OMANGETHORPE AVE /
APPROVED QaTE ANAHEIM CALIF 92801 et/ of Lo

i TRU waste Faellity w_ MK oate [=20-77
Internal //eaf Gain lssu...,f;‘o»s

Unload n.}/l—.ﬁ adi LY Area

Ll‘?l'*l\r 4w¢”5/3'0.4‘+ z /3.63'370/4#
Jrums 320@ /ow = z /0,052
‘ Mbiste (50% vse) 2@40 W - M—fw = 102,390
People 10 & 300 BTVGiens) = 3,000
Inventory/ Prea Area
Lighting 4 walls /oo, 5t = 13,65 BTV/2
Droms 1300 +320= /620 € /0 w - 50,890

Forklifis (r5% vse) 2020 o220 t2? = 235 202
p" f’/t ¢ 5 é 300 5")(5?..5) 7)500

wﬁe{;mrj Lab .

(4]

Light y dwatts /a5t s 345 T/
Drims oA /6’\,‘/’D : /8RS
MHoist (509 usey do jp » VUG = 5/,145
Dp,,,/g T 300 BTV (SPM) : ], 570
@ | 0fice Area
Ligl\‘/"hg 3 waﬁs/..’e.ﬁ- = /0.24
,Dr'o;./r’ /0 € 250 BTV (sens) 2,570

/65

90029131



FOMM AY-081()) (1-28)

HOLMES 6 NARVER.INC. . 92¢), o0

snemss SatS ENGINEERS—CONSTRUCTORS

400 E ORANGETHORPE AVE
APPROVED DATE ANAHEIM CALIF 92801 SNEET B or_& .
e JAV waste Ea!-!/zf;/ w MK oare /=20~

'/-/r» /OJ J‘J'rq /Loal;igg_‘/’rc'-«_—w

e e e e

Area Factor Coo/i»«_g Fachr /lea*i»j

WE wWall 297+40 - |/ g¥0  Z.037 247200 4.267 50492

16 ol (Féed0)-t24e 836 |94 2562 4267 7,834

MW Loor  R2IT : 324 385 2754 *%- 22 7,128

C S Wall [(rasec)-qp: )I%Y 2,134 2535 4267 5067

L Deor 2413m7 s 972 8.5 7 8% 22 20,394

Poo § 297554 /6,039 z.4 3%, 491 2.52 54,454

Lights @ 4w/b /6,038 13.65  2/8.9)19

Flokre 2 Edow /02,390

Drvums 0@ /0w /0, 052

Prople /D@ 300 £V (Sens ) 3, 000

O:P (whewos) %1,3536 exi08 /38,237 )s4x108 254,80
| £52, 020 502,35/

/06

90029132



~3

FORM AT-88(1) (1-78)

HOLMES & NARVER.INC. ., .. %25/ ov

CHECRED sAte ENGINEERS--CONSTRUCTORS

400 € ORANGE THORPE AVE
APPROYED OATE ANAMEIM. CALIF 92801 sneer 2 ov_G
"'UMIRQM’ L +1 » M oare /4077

Invertory & Prepavation
Aveao Forclor Coo/:'n9 Fachkyr Hea'/l»]

N Wall ¢4r24 /536 /94 29%0 4.267 6554

Zw wWall 100724 2 400 2,134 122 4.247 10 24

SE Wall /60724 3840 2.13¢ %195 4.267 /6 28D

fook 27,000 ® 37,000 2.4 FYTOO  3.52 /30,240

Lithts ®& /% 27, »00 13.65 505050

Moters 72-204on djecel) @I5% usage 230 262

Drums 1300+320 € /0w r0 890

Pesple  25@ 300 Brolient 7 500

OSA (wirecev) 120,000 § (x108 V77,600 /5-4xi08 /995, 840
[/,676,10_‘01 12’/50,;401

90029133



FORM A*-80()) L1.78)

HOLMES 6 NARVER,.INC. = 22 5/ ¢0

Cueceeo Wre ENGINEERS—CONSTRUCTORS

400 ¢ OMANGETHORPE AVE 4_ é
APPROVED OATE ANAKEIM CALIF 92801 SNEEY . oFf .
TITLE Zﬂw Iau /‘ *g (1] K oare /=20-77

Qverpeck & Repar & bab
Area Factor Coo/iy.j Focetor Haodihj

WW Wall  7ex 40 3840 /.94 7450 426 /6,358
Sw Wall  33x40 320 2.134 2%17 4.6 5623
SWwWall 33x25 gas 2.134 | 760 4..¢ 3518
S5 Wall C4y)5 960 2.134 1,044 4.24 4,040 .
Rooé 5230 2.4 /2 552 3.52 /%, 4/0
Lights Méw/e rize 13.645  *7/,3%

Mo tors 4o W (50% vse) 51,195

Drums 60 & jow ?)048

Pecple 5 @ 300 BTV Sens) /, 5¢0

OSA (wireeor) /0,460 cxlo8  G),780 |5.4xp08 173,970

(202,541 | (221,966

90029134



FORM AT-88(!) (1-78)

e Ee HOLMES & NARVER., INC. e REbae ..

ENGINEERS -CONSTRUCTORS

400 E ORANGETHORPE AVE
APPROVED DATE ANAHEIM CALIF 92801 seeet 1 Jx Y

e JEU wWasle Facility " M oare (2077

05fice Avea _
Area Factor Cao//nj Factor Moaf;,.j

Sw wall 130* 24 3120 2.134 4658 4,207 /3,3)3
SwW Doors loxy: Y0 17 | 190 44 3,0%0
Lights 5290%€ 3w 54,064
People 10 & 250 grv(iens) 2,500

OSA = /0% of boml air 27008 172108 12,852 A4x)ot 32 244
77, 364 | | 43,657 |

900291355



FOMM AT 8811 (1.748

HOLMES & NARVER. INC. s w. B251.00

CHECKED DATE ENGINEERS -~ CONSTRUCTORS
SWEET .y 6 __OF é

400 E ORANGETHORPE AVE
e IR Y Waslt Z&Cj /J’(g’ " M ourg /=20-77 ‘

APPROVED DATE ANAMEIM. CALIF 92801
\

/ . "
5UMNaV/ 0/ /fedf/C-DO/ L/OCQJS( W/ ’('(-.O'(."//

COO/;"j Hé’af/&a/) /i’af/h.ql‘f)
Zoduj Area 552,020 505,35 43 576 @
/r.v'/Prrp Avea /, 67, 400 2,159,240 5(.5,649
Overpack [Lab 202,54 22/,966 34,833
Dffice Area 77,364 g, 007
2,430, 9! 12,%%6,557 736,)00
s

70029136



[/

FOMM AT -88(1) (1.78

HOLMES & NARVER.INC. ., .. 225/. 00

CHECKED Ll ENGINEERS—CONSTRUCTORS

e o s CaLN 600 sweer L or__b
ne WIPP -~ HYAL= RH Facility w__ M oere 2-14-22
Interrnal Aeafjgin dsSu»pt‘iom.s
ﬂr,cuzb'ﬂn_ﬁ_.b_{‘; <
Lighting~— 4 walls /fs¢.50. — 3E8°x13.652 = 53 079
Casks —— 48 cans @3.5Kw — 4B»1945.5 = 573 384
Hoists — /60 W& /0% y3age = 160 3072%.1 = 49 /52
Carty ™ il 10 ”& 160% ysage — 20%3072>).0 © 6] 440
Tor ntable— 5 P@ 0% ssaye — 5x 3072x. = ) 536
Water Wash: ¢0 W@ 50% vsage — 20x3072% .5~ 30 720
PPOF,(’ e e \ork i v @ 300 RTV Sevs ble * I 200
2 mod. oct.@ 250 BTV sensibh : S00 .
"7/ 01l
_Het Cell
L.‘jﬂ‘ins -~ 4wd#s/§o, £ - /6!0'113.652 = 2¢ 935
Cavhks = B cans@nopy+/0@50% — /3 x3.5Kw * 155 29
HoisT 4.0 W@ 009 usaqe- 40%3072x1.0 = /22 %80
Elevator = 25 W@ 0% usaje-ZS‘jon *.) » 7 6¥0
Misc. Motors - |0 9@ 522 vsaqe- Jow3era».5 ° /S 3140
324 )46
JL’.Lam-.,
Lr'al«.ffrj' 4wa"5/$&.§*." 352"' j2.652 = 4 ¥ 05
Casks — 2cavs ©3.5 KW~ 2 19455 = 23 %9/
Eymps — 2060 E 100) vsage |07 3072 x)0 = 348 ¢ 40
Brushes— 2@ 25 iP@ oo, vsage - Ebw 3072x Lo = /53 £ oo
550 936

totu/

/,646)093 Erv

90029137



FORM AT-88(1)) (1.78)

CHECKED DATE %y&gs‘_gﬁﬂ&!‘éy' oo wo, 25/ oo
APPROVED DATE ‘m‘zﬁ.:?:o:::?':,::,“ SNEET 2 oF 4 - .
m;!_m/lee'—ﬁ ZAQ' Bﬁ éd([“’! " ﬁi oare 2-/4-77
Preparat jon & Decor
Arc’a Factor (oo/in, /‘—a(for Hea*.hg
fo ) Brv BTv
SE Wall £4»50= 2700 2.134 s 6l 4.267 /)l 520
Roof séx72 388% z.4 9 33 3.52 /3 %6
b ,'3}-1*4 381%¢ ]3.652 53 077
Coshs 4y x 1945.5 575 124
Hoists /6or 3072 x .| 49 152
Carts 20 x 3072 x).0 61 440
Torn table §x3092%) ] 536
Werter Wash 20%3072%.5 30 720
Peop le /200 + 500 | 700
OSA(w/recevery) 13,4408 G+)o8 /25 97/ )5.4x)08 323326
912 074 348 532
b
/)t

90029138
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FORM AT -6€()) (1.78)

HOLMES & NARVER.INC. .. 225/ 00

OuEoscs nit ENGINEERS—CONSTRUCTORS
APPROVED DATE '°°,§.?.'173°c‘133':;§:‘" SHEET 3 oF e
vne WIPP - NYAC - RH Fdﬁl']/fy w_ MK oare 2-14-17
S Het Lol
Ar‘ll FR(*D" Coo’m’ Fac'/-or‘ H?df;ng
& BTV 2%
SE Wall 2848 = /244 2.134 2803 4.267 735
Roof 28%60 = /%0 2.4 4032 2.52 5914
L ;gus /6 %0 /2.6452 22935
Casks /3 % ))945.5 155291
Hoist 40x 3072 =).0 J22 B
Llevator 25 » 3072% ./ 7 6%0
Mive.Motors Jo x 3072x +5 15 360
DSA 7,064 & Cx1.0% __tp 254 )5.4x).0% /34 120
383 300 | 45 769

90029139



FORM AT-00(1) (1.78)

S AT HOLMES & NARVER.INC. ., ,, %25/. 00

ENGINEERS—CONSTRUCTORS

wRovED Y7 S s SAe et ¢ v @
THLEM_\‘dJ__p‘P__"HVAL’ EH _Eﬂl. /1*}/ " /« DATE 2‘11’27.
.DEc on
Avea Factor Coo/inj Factor “-f'c?afo'vj
w BgTvV BTV

L .'3”: 22x 16 = 352 /3.652 4 705
Casks x 119455 23 %29/
Fomps /20% 3072 168 640
Ervshes 50 x 3072 ) 53 6 00 '
DSA (wirecovery) 9,000 6 xlo%8 57,320 15-4x1.08 |49 (8BR

609,156 /49, 6¥7

90029140



FORM AT -66(1) (1.78

HOLMES €

Skécase un ENGINEERS —~CONSTRUCTORS
400 E ORANGETHORPE AVE j

APPROVED i T commescs oot ANAMHEIM

TITLE h//PP - NVAL - RH FL(! /1'*)’

NARVER.INC. . 825) 00

CALIF 82801 SHEEY of é

w_ /K onre -14-77

Shipping & Kece) ving

Ar?a
Ww wall
Sw wWall

Zﬁ'ﬁfz /%& é%ﬂ,,

NE Door

Koof

Z-{ hts

,L/oj:'éf

p(‘o,p /e

OSA (whecovery) 23,466 §

Factor Coolina Factor /yltaffwj

/

¥

90029141



FORM AT

: HOLMES & NARVER., INC. ) £

CMECRED e OATE e el gt onw, 22/ 00
‘ 400 E ORANGETHORP}

APPROVED oATE ANAME : CALIF c«r a.r"VE SHEET M,_...é.,,;

rine W1 PP - H/flﬁ'f;lif_ﬁf_;zli/ . e o I
05 ces & Contrel Foom

Y

(6] %15
2 »)S
29 %)S
Y2 %39 3/9%
198 @3 walls/o /10.239
4y & 7 afls/@ 6. P20
JO (@ 250 Brv Sensible
yx)o8 ___/3 403 44»/08 __34 670
3¢ ¥35 (4 370




)17 11Y

FORM AT-68(1) (!

HOLMES & NARVER.INC. . 22x) 0

ENGINEERS~—CONSTRUCTORS
400 € ORANGETHORPE AVE _l ,
APPROVED —DATE ANAME'M CALIF 92801 BNERY . OF

e lse of Ming ExhAir as Hral Sink — w_ M wnll-127%

T | [, | | | [R———

Assvme masximum mine axch a/r « 500,00 §

£ssume exhavs? air al B5°F - 50% R.H.
(with sprayed co/l= 73°F -90% RH.)

A<csume condenser waler Y5°F /n - 95°F ov! » 20°at

Total sink available = 500,000 x20x /.08 = 10,800,000 BTV

Sl‘h} VPQU;"PJ per ‘}9” 0; GASOFFJJ'OM rafn']frd/;'on
= )£,000 + 18,000 = 30,000 BV

oo Total sink available = W = 360 fons
)

Note: Total faci/lity load approx. 800- o0 fons

90029142



Allernate T

& Central Plant (CA:'//NJ - Bolers 'Cav/iv ﬁwys)

/' 3-300 ‘/‘Vh ch {//?r.r @37,'” [l'nc/- _r)‘r/pr; v’fnijlﬂ
2. 3- 300 fon cw/inj bwers @ 50 [i»c/ ﬁn]i‘fv ered'i».)
3. G- 40R circoluting pomps @ 1hso (height)

.4'« g~ 5/000"60//2)0 ® /% mo
+ (u?‘n/s, (mJ r(f.,[bwof.(, ﬁr/.«d;— 8:150

5 3= Converfers & /s
Boried pipe (346 depth)
(. 3,375 of 8" steel chilled waker (insulated)@as’ssF
@ . /it of b steam (insoleted) @0 psi
2. ), 6 of 4" codmsits rp;‘vnﬁa.u/ui;{)

/4 90029144

/], o0
|7, 400

3, ro0

#, 257



Alternate I
(g”"‘/u c”;r"j ‘h?t*fnj each buf/ﬂl'uj.)

JTRY
). 2-225 fm cont heat punps @ 43 5v0 77, o000
2- 2-1225 Jon coo/iv bwers & 4300 g, 600
3. 4-251 pumps & )s5) 4 604
4, ] heat cxcluwyer & ) ove !, ov°
101,204
£H Bldg.
/- 2= 150 Jow cont heafpunﬂs ® 38, 4o0 '7‘) ¥ov
2- 2- /50 don wo/iry fowers 2 3300 6, oo
3. 4-15 K pvnps s 955 3,820
4. ) heat excha nje‘r @ gsv  X14
‘N,owy
Al»\fﬂi«ﬂ‘ra Flon B//j
27 95 fdow recip. Aea)L/w-“p.r 9 2.9, 000 40, ovo

2775 fou c,ap/)nj fowers @ 2, 300 4,600
3,020

/.
2.

3 4-)0 K pumps ® y5rs

4. ] heat rxc/u»7er @ 750 75D

47,370

fotal 237,644

pre

90029145



A fernats 2
. ((en'/’ru, coo//nj fower + re’arct; toe|. % het. tach 5/4/7)

] 3- 300 fon coa/inj Yowers @ 5100 17,400
2- 3= 30 M cire. pyrmps @ /537 4,599
3- 3 37\5- 0/ /0 .S‘)ée/ AUVlGJ ,pe 70-70'f

(wrappc W/ min I mym /n:v/ﬂ‘:m:)

¢ Plvs
-
TRV Bidy.
o 2-225 fom conX- Aed‘pu».,as & 43, 50 g7, oo
2: 2- 25K puwps # )5 2,300
3. )-heat KcL.\7,r-0 /000 /, ovo
.,,# B i ol kel o 6 1o
- 150 ce e/ po 78, 400 7
2- &' 15 B pumps g Mﬂ; 7&5’ Iq’lo
Jo 1= hedt x-thager & vsv ‘g5
Adwmin: Bldg.
/- MZ' 75 rFecip Aeafp :@20000 40 o0
2 2-/0 J;? I.IM
2 - heat x- ;Zuifr@ v 50
i
i

13/- 132 90029146
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FH B/Jj.

4
g VAN | ]
/4//‘. /| — ga.st' S}/S‘/L'M (ho recorer/—ho Cvap. Cw/J
eher])/ vse Cool- = 914,499 Kw = 3)2) Fherms

(thermg) hedt. = ) 336
[¢*57 Jou=4 05

. /»s?‘a// cof?‘ -

Alt.2 - Base §/s/tw (“’/f‘fcover/)

fht’rj)/ vse w/ b 8,5 G5 Kw * 3057

sl rgise]
| 3420 (= 3762

. . S“lu c‘a.sf =

fuv 2_|
Alt, |- [Sase S/s‘/em (W/f-rcorer/.)

;/ﬂZ —~ Rase S}’f!‘ﬂw /‘?/Ncw. *evap.az/)
t‘nerj)/ vse Coo/: ?07)/65‘ Kw 2758

hool - - 44
e II“&I'“””’

90029151
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S

These charts represent the average BTU's per day per month that can be collected on & Raypak solar panel. For locations
shown, merely pick the amount of heat you need and the chart can tell you how many panels are needed.

Example ~ average home - family of four - 140° hot water ussge — 15 gal. per person
Amount of water needed — 60 gal./140°

Incoming water temperature — 60°F

60 gal. X 8.33 wt. per gal, water=499 80 Ibs,

1 BTU will heat one Ib. of water 12 per hr. Thus 1 gal. of water can be heated 1° by 8.5 BTU's
1 X 499 80 Ibs. » 499 8 BTU's for 60 gal, at 1°

Thus, 499 8 X 80 = 39,984 BTU's needed to heat 60 gel. of water to 140°F.

EXAMPLE MAY NOT BE APPLICABLE IN ALL LOCATIONS

1
APPROXIMATE BTU PER DAY FOR ONE MODEL
P&BE{Y SG-18P SINGLE GLAZED COLLECTOR
AVERAGE
30 e ” ’
29 |+ T»-f-~+~~—i~+ LA 1 4 ”
28 -—l-- l—-- +-,_- + ..IL_..'. 14‘- ‘.\l- &—-—4»-—3#-1»-‘— ~+4—3-
27 |41 | {,,I__‘,A bt A 1] APPROX. LATITUCS 32°N
EREEREEENE n A PANEL. ANGLE 320 .
26 11— B &= e e T e ) T A N (O MAKE UP WATER, 60°F
28 )| | AVER TEMP
| | CITY SUPPLY
24 1 FINAL WATER TEMP 140°F
23 PANEL FACING SOUTH
WIND VELOCITY LIGHT
22 AMOUNT OF SUN us
21 PER DAY WEATHER
20 BUREAU
19
18
b4
% 4 A ‘ o ‘ e $#&————— PHOENIX
R e R e e B e N\ LOS ANGELES
3 PR 56 WY T T, W_—" R—; 1 ,_,_.___? - »——-o—.t‘ W S WSV S ﬂl o o o SAN DIEGO '
12 ;'7‘I = | "f”j'“#ﬂ--?rwv—*r—l 1:—'—**; I T -;T*H'J’L—If e s+ Al BUQUE RQUE
IR e g e o v e 1 -t
0 Feded $~*4-{ i 14 o ondd 4??-4-ij— - CARLSBAD
9 ] ! JI . 1 | T | |
J F M A M Ju,fd_%f s O N _ D
R S St e T V7 M ot et
! - ,
."(', ’./J;‘I_ﬁ'_ e : .'r’ LRI (s ,%.645 w%
B e el ay

4 ’ xy 23
Sl B 0 ¢ R

-’ONn?pL } :/3’“é BN/M
3 » ) \
g JHET /5 ;'7'5/“") =6, B, e B%r:/jz

90029152
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C'ivil Calculations



WIPP - WATER SUPPLY AND SEWAGE
TREATMENT

DESIGN BASIS

The WIPP facility includes a water supply and distribution system and a sewage
treatrment plant, The site population is approximately 400 on a 24 hour basis,

. and the systems are designed on the following basis:

CGiallons/Day/Person

Water Supply 50

Sewage Treatment 100

The capacity of the sewage treatment plant exceeds the water supply system
capacity in order to account for system surges. If the two systems were designed
for the same capacity the sewage treatment process would be unable to accept
. surges in flow, The effluent control would suffer as a result, Using a design
philosophy which allows for surges results in a higher quantity sewage treatment

plant,

The WIPP facility peak water demand will be based on a combination of fire control
flows, personnel demand {lows and process requirements, The peak 8 hour demand

flows and process requirements, The peak 8 hour demand will therefore be:

Capacity Gallons

. Fire System Make-Up 135,000

Domestic Demand - 400 x 50 20,000
Process Demand 5,000
Total Peak Demand 160, 000

Peak System flow in the eight hour period will therefore be:
Peak Flow 160, 000 gallons /480 minutes

Peak Flow 332 gpm during fire water make-up

From Sandia Design Criteria

i
[ ¥ 90029\54



Page 2

Average daily demand will be based on total site population per 24 hours day

plus process requirements,

400 people (50 gpd ) + 5000 gpd (Process)

Average Demand
person

20,000 gpd + 5000 gpd

Average Demand 25,000 gpd

Average Peak flow during 8 hour period = 25,000 = 52 gpm Average
480

Due to the small site approximately 1000 feet by 2000 feet and containing 11

buildings having 164 plumbing fixtures and a kitchen with a total of 902 fixture

units, the 902 fixture units require a peak flow of 200 gpm,

2 - 100 gpm pumps at 60 psig

A duplex constant pressure water system with

will distribute the domestic water to the buildings.

90029155
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HOLMLS & NARVER.INC.

g o TECHNOLOGY — CONSTRUCTION sonno BLI 0O
aPPmOVES . DATE 400 €. ORANGETHORPE AVE sweer ! or
ANAHEIM CALIF 9280
YunleP = _.NA_LE_L_Q_E_M.M_____ lv_m__ DA?LZ_'_Z_;..'_Z]
PLUMB ING FIXTUR .
Ne BUILDING w.c#.yuv'su. relds fw.{w
& | MAN/MATERIALS 10} 6 (1023 2 |2 2
2 | ADMINISTRATION 15| 6 15 3
1% TR WASTE 13 3 I
3 WARE HOUVSE /SHOPS 6 |7 |6 | 2 /
I WCIST MNOUSE 2 2
4 YEHICLE MAINTENCE / / )
/ GATE HOVSE / l
2/ MINE FILTER / ! | / /
/b! EMERGENCY POWER | | | /
¢ | RAD. WASTE LAUNDET / / /1
/21/2-H-wesre 735 7“5 2 ||
| | (AN U TTL (RS ) ST T <.
| TOTAL 4cé24 40 | 40 | /DJZ 2
PEAK WATER DPEMAND BY FIXTURE UMNTS
TOTA L SITE
WATEE CLOSET 40 ¥ (D = 400
UR IN AL 24 x & = |20
LAVATORY 40 x 2 = 80O
J SHOWE [ 40 x4 = 160
! DRINK FT. X - 10
JAN, SINK € ¥ 3 = 24
FOOT WASH 2 x 4 = g
KITCH EN T 100
ToTAL FIXTURE UNITS = 9072
TCTAL DEMAND G027 FU 200 G PM,
VSE DUPLEY CONSTANT PRESSURE SYSTEM
2OO0GHFM AT G0 PII fFork DISIRIBUTION.




L HOLMES & NARVER.INC. e 8250
Sar———— ~—=—== TECHNOLOGY — CONSTRUCTION - .

sPoaOvEs OATE 400 £ ORANGETHORPE AVE P | -
ANAMEIM, CALIF 92801
Tcru.___WZPP - WA TEB DEM/*NQS oy ERQQ Dnm
MAN- MATERIALS BUILDING ‘
FIXTURE UNITS
WC *« /0 x10 « /OO
v -~ éex & v 30
LAV = 10% 2 = 20
SHOW- 23% 4 - 92
OD.F. - 2% | = 2
JS - 2x 3 = 6
FoorT WA~ 2 % 4 . g
TeTAL F.U0 = 258 FIXTURE UNITS
FroTAL DEMAND = 25€ FU = I00GPM, PEAK

AOMINISTE ATION RBLODG
FIXTURE UNITS

WC = 15 = 10 - |50
v - e X & = 30
LAV = |5 » 2 - Jo0
J S~ 3 x 3 . 9
KITCHEN * |20
TOTAL > 1

O
G FilXe YNITS
/

TOTAL DEMAND 0 GPM,. PEAK

TRV WASTE
FIXTURE UNITS

wlC =~ & » )0 = S0

v - 3 x x s | &

LAV ~ 5x 2 = /O

SHowerR = E % 4 s 32

J, SINK = | X 3 . 2
TFor AL JI O FIXTURE UNITS

TOTAL DEMAND = 7O GFM PEA K




HOLMES & NARVER.INC. s o B2 5o

CHECKED oo OATE e JECHNGLOGY — CONSTRUCTION

APPROVED _ . DATE ____ 400 £ ORANGETHORPE AVE B 3 - =
ANAHEIM, CALIF 92801 —
e WIPP ~WATER DEMAND oy ERQ  pare2:22-22

WA RE HOUSE ¢ SHOPS
FIXTURE UNITS
WC =~ 6 % 10 s 0
v - 3% 5 2 I 5
LAV ~ & X 2 S &
SHower - 2% & s 2
S SINE | X 3 T 3

————————

TOT AL » QB FIXTURE UNITS
JOTAL DEMARND = €67 6PM PEAK

HOIST HOUSE
FIXTURE UNITS
we=- 2 10O 20
LAV - 2 » Z = 4
TOTA L - 24 FIXTURE UNITS
TOTAL QEMAND = 406 GPM PEAK.

iU

VEHICLE MAINTENANCE
FIXToRE UMNITS
wcC - ] ¥ 10 = |O

u=- ) = &

LAV - | % 2

JOTAL = |7 FIKTORE UNITS
JTOTAL DLEMAND = 33 GPM PEAK

S

y N

L

GATE HOUSE
FIXTURE UNITS
We= Jrio =+ |0
LAy J » 2 Z.
TOTAL =~ [2
TOTAL PEMAND CeGFPM PEAK

MINE  FILTE R ERER =
FIXTURE UNITS

wc- | x /o = |0

LAV - | X 2 = 2

SWHOWER | % § = 4 s o

D.F ] A :—'-‘/“”‘ 9‘)0&)].)(\5
/'4("/’./];._ - 17

TOTAL QEIWAND = B85 P PEAK,



HOLMES & NARVER.INC.
TECHNOLOGY — CONSTRUCTION
DATE 400 £ ORANGETHORPE AVE

ANAHEIM. CALIF 92801

re WL PP - WATER DEMAND

CHECKED DATE

APPROVED

JosNo K2 5. 00
‘Nlﬂ_.é or
Bv. £LR  oareld=22-227

—————_

EMERGENCY POWER
FIXTURE UNITS
we - I x 10 - 10O
LAV ~ ] x 2 ¢ L
TOTAL ~ J2 F.U,
TOTAL DEMAND » 26 G PM

PEAKR

RPAD, WASTE LAUNDPRY
FIKTURE UNITS
wc- / 2 10 =
LAY - | X 2
SHOWER~ | X 4
D.F - Ix1I » a

TJOTAL » |7 5.

10
-
4

v v

JCTAL DEMAND ~ 33 GPM FPEAK

P.H. WASTE
FIXTURE UNITS

WwC. =7 x10 e 70
V.- & x & = 28
LAv— 7 A 2 = 1 4
SHOWER -~ 5% 4 = 20
OF - 2% | = £
Ji SINK - l X 3 - :2

JOTAL = 134 F UV

JOTAL DEMAND = 76 6PM

PEA K,

90029154"



SUSPECT WATER POND
) 200, 000 GAL = 26,7237 ¢k ULSE 32p80cF
& AvE DEPIH UVSE 70 ' x70'
70x70= 4%00 5F

Jeooe - G.)x'f
4900

& MAKE DEPTN 7'

SIPDE scLepr,P&S 2!l

BoTTosm pDin 58'x58'

20 EFLASTIc &0
POLYOLEFIN LiINE/E

903029160



/INTER c &
é C

PTER
A D)TcH

c = IPx7T = (1§ SF

F = 208 = s900 5F
= /oon1¥8% =Y 5F

90029161



EFFLVENT PFPOND

250,000 GAL STORAGCE
3' L) Quip DEPTH
i 3" FREFBoARD

25%0e° = 33 4yxz cF
2.98

33};"‘4 = 11, /40 3£ @ AvE DEPTH

J77,7%6" = /05. 6"
VSE /o
1/0"‘ />0 Pz

iy
HeY x 14= (496

TERYICEN Y18

@ virbra: f02
835

1060
)37-/3% S5 9F Sliv LinER -
90029162



Electrical Calculations



HOLMES & NARVER.INC.
TECHNOLOGY — CONSTRUCTION
APPROVED DATE 400 E ORANGETHORPE AVE

| TS a4 or
wgzzmre/&f A D ChL S wElB  ondlel77

CHMECKRD _ 1 JOS— Jos No

TE WIPE ELECTRICAL tehAl SUAMAMARY
HHAS BEEN CORPILE D UTILIZIAE, ESTIMATED
MOTOR MHOKSEFROWER SIBES . /HE COMNECTED
NOKMAL AND  UITHL LOADS, 1N KVA, HAVE
BEEAN CALCULATED SI1A& THE FeelOw riS
FORMULA ,

LGADKKVﬂ) FULL toAd \ _ [PowcH SU/«/{?‘
CURLELT - AMPS 73 \IM KV /

FOE OMNE PHASE



NOTE ;

RH WASTE FACILITY

These calculations were originally performed

for the dual preparation/decontamination room

concept. Room sizes have changed. Lighting
loads are conservative.

n

O
——
O~
Y
[~
]
O




. r Ll . —— d
LLUNVIINATION STALCULATION SHEET
For Use with IES Zonal-Cavily Method
(See individual data sheets on luminaires for coelficients of utilization)
GENERAL IINVFORMATION
ompany name and address
Area 1o be lighted
Design level of illumination : (<. . fimvitie¥ (maintained)

Calculated by ‘ Checked by

DESCRIPTION OF AREA AND LUMINAIRE

Dimensions

Room Length

Room Width

Height of room between luminaire & work plane (hre)
Distance from luminaire plane to ceiling (hee)

Height of work plane above floor (hfc)
'] ’ .
Room Surface Rellectance 17 /o Luminaire

Manufacturer .
uminaire plane Catalog No,
Walls between luminaire & No. & Type lamps
Wy Lumens Aam

Light loss Factor
Floor (LLD x LDD)

Walls below work plane

OF COEFFICIENT OF UTILIZATION

Tab

e A or by formula

: Ceiling Cavity Ratio - o ! : Floor Cavity Ratio =
ty reflectances (,..) from Table B; 5, = &7
rom Table B; p, = 2

(07 pr, = 20%)CU. =" .67

FeoT AunDLES Xx AErA

o AP

FiIxTumre X LVMENS /i amm X :./‘LLF

#2550

/1 £ 1-




ILLUMLVATICN CALCULATION SHEET
For Use with IES Zonal-Cavity Method
(See individual data sheets on luminaires for coofficionts of utilization)

GENERAL INFORMATION
~ompany name and address
Area 1o be lighted

Design level of illumination. . ..

Calculated by

DESCRIPTION OF AREA AND LUMINAIRE

Dimensions

Room Length
.Room Width

.Height of room between luminaire & work plane (hre)
Distance from luminaire plane to ceiling (hee)
Height of work plane above floor (hf¢)

Room Surface Reflleclance 7 %o Lumingire

.Ceiling Manufacturer
Walls above luminaire plane Catstog No.

Walls between luminaire & No. & Type lamps
work plane

" |
Walls below work plane Light Inss Factor ..
.Floor (LLDxLDD)

SELECTION OF COEFFICIENT OF UTILIZATION

1. Determine cavity ratios using Table A or by formula

Room Cavity Ratio = )3, & : Ceiling Cavity Ratio= , 5 : Floor Cavity Ratio= O
2. Obtain elfective ceiling cavity reflectances (,..) from Table B, p,= ¢¢
3. Obtain effective floor cavity reflectance (. ) from Table B; oy, = 20

4. Find coelficient of utilization from published data (for 4, = 20%) C.U. = ,2¢0

Feor eanDLlsS X AEIA

LAMPS [ FixTurnt X Lv~|~j/umﬁ’\cul‘-“‘

joeC -
_——_—‘——-—-

cow3




LLUMINATICN CALCULATION SHEET
For Use with IES Zonal-Cavily Method
(See individua! data sheels on luminaires for coolficients of utilizaiion)

GENERAL INFORMATION

Company name and address

Area to be lighted

Design level of illumination . . L ... kel (maintained)
Calculated by..... s cevee....Checked by

DESCRIPTION OF AREA AND LUMINAIRE

Dimensions

/ e Room Length
/0 Room Width

135, Height of room between luminaire & work plane (hrc)

L 22 Distance from luminaire plane to ceiling (hec)
e Height of work plane above floor (hfc)

Room Surface Refllectance 17 % Luminaire

o g Ceiling Manufacturer

Walls above luminaire plane Catalog No. .... &
Walls between luminaire & No. & Type lamps . ./.
work plane Lumens

Light loss Factor
Floor (LLD x LDD)

Walls below work plane

SELECTION OF COEFFICIENT OF UTILIZATION

1. Determine cavity ratios using Table A or by formula
Room Cavity Ratio = : Ceiling Cavity Ratio = i : Floor Cavity Ratio = o
Obtain effective ceiling cavity raflectances (,..) from Table B, ppe= &5
Obtain effective floor cavity reflectance () from TableBi . = 20

Find coelficient of utilization from published data (for ,, == 20%)CU. = ,2(

2 o0 X A6 A .78




ILLUMINATICN CALCULATION SHEET
For Use with IES Zonal-Cavily Method
(See individual data sheels on luminaires for coefficionts of utilization)

GENERAL INFORMATION ‘ .
~ompany name and address. ............000. H 4— 0(— % chneRseseRE RO, saanege sosans sons
A'e‘ ‘O b. “gh‘C¢........-...J.Q&E,Qg'....../.).&..'.3.....'.- R Y
Design level of illumination. ............. 10 £ & . L«ied (maintained)
Calculated by. . ............c0vun. Date.......... BARBRRE B« 0 c050 0000 s bhlvieanass T
DESCRIPTION OF AREA AND LUMINAIRE -
\ [r e
Dimensions i --f"- a0
s /4

...... o AZ... RoomLength ' l A
......... (!, . ... Room Width """"m"i-
........ Il.......Height of room between luminaire & work plane (hre) 3
RPN - 7 S Distance trom luminaire plane to ceiling (hee)
e BT Height of work plane above floor (hfg)
Room Surface Refllectance 17 7 Luminaire
..... 72........Ceiling MBNUIBEIUTOE - ..t e et aesnanns
............... Walls above luminaire plane Catalog NO. ........0000 . ervernnnnsnns

A0 5. . ... Walls between luminaire & No. & Type lamps .. 2 = FuvoCw . .....

work plane Lumens/cems ... . . 4200 s

""""" oo Walls below work plane Light 1oss FaEtor .. ....20% ot ivseersnenns

..... 48........Floor (LLDx LDD)

SELECTION OF COEFFICIENT OF UTILIZATION

1. Determine cavity ratios using Table A or by formula
Room Cavity Ratio = /0.3  ; Ceiling CavityRatio= . 5 iFloor Cavity Ratio= 2 3
2. Obtain effective ceiling cavity reflectances (...) from Table B; 5, = [
3. Obtain effective floor cavity retlectance (,r.) from Table B, = /&
4. Find coeffic ‘ent of utilization from published data (for 4. = 20%)C.U, ='_ 26

Ne or Feer canDiFS X AEFA
FixTvnes Lamts/hnruur X LuMBNS [iammP XCU X LLF
7 X 132 5
- = ’2 * 3 7-6 - 8
6200 X 75 x .26 /1209



INATICMN CALCULATION SHEET
For Use with IES Zonal-Cavily Method
(See individua! data sheets on luminaires for coctficients of wtilization)
AL NFORMATION
~Ompany name and address. . .

Area 1o be lighted

Design level of illumination - o (i) (maintained)

Calculated by Checked by

DESCRIPTION OF AREA AND LUMINAIRE

Dimensions

v Room Length

p-\'.-f m Widih

iween luminaire & work plane (hre)
nluminaire plane to ceiling (hee)
ane above floor (hic)

. . ')
Room Surface Reflectance 17 /o Luminaire

78 Ceiling Manufacturer

Walls above luminaire plane Catatog No ek
Walls between luminaire & No. & Type lamps
work plane

P Lumens Hetmnp

Light loss Factor
Floor (LLD x LDD)

Walls below work plane

OF COEFFICIENT OF UTILIZATION

avity Ratio = WS s Floor Cavity Ratio =
) from Table B, ppe= & ¢
from TableB; . = /8
=20%)ClU.= .26




ILLUMINATICN CALCULATION SHEET

For Use with IES Zonal-Cavily Methed
(See individua! data sheets on luminaires for coolficionts of utifization)
GENERAL IIIFORMATION .
~ompany name and address. ............. H A‘@LDG ................ PERAE S 0SSN SED
Area 1o be lighted . .......... PEERR... . ACEBRR. ... REEFPRIA corarassossessssnsassayans
Design level of illumination. ........... 0.F%. ....... (Initial) (maintained)
Calculated by. ....... L e vt hninmd Date.......... ChECKOE DY, .. e.eeeeeanreenennns Date......... .
DESCR!PTION OF AREA AND LUMINAIRE §
\ { p-- -L ..“‘. —L--
Dimersions J f
o e
cwir 23 I Waskaun o nd Room Length l »
..... J2........Room Width ,-----.m--.t!
...... L..... .. Height of room between luminaire & work plane (hre) 3
...... 2.5 ...... .Distance from luminaire plane to ceiling (hee)
...... 2.5 ... Heightof work plane above floor (hic)
Room Surlace Reflectance 17 %o Luminaire
...... 72.......Ceiling T A MR kS ML |
................ Walls above luminaire plane TR o ¢ Rt R
AU Walls between luminaire & No. & Type lamps . .2 E#Q & . vvun....
work plane Lumensitemy ... .. K e et e
""""" + SVEE B TR R . Light loss Fac or . L

...... 49 .. ... .Floor (LLD x LDD)

SELECTION OF COEFFICIENT OF UTILIZATION

1. Determine cavity ratios using Table A or by formula
Room Cavity Ratio = 5.5 ; Ceiling Cavity Ratio = , 2y : Floor Cavity Ratio= | . 25
2. Obtain effective ceiling cavity reflectances (,..) from Tabie B; 4. = &7
3. Obtain effective ficor cavity reflectance (. ) from TableB; e = 20
4. Find coclficient of utilization from published data (for , = 20%)CU. =" .2 &

Ne or Feor canDLES X AEFA
FixTonres LlM’S/H:Y.}.' X LuMBNS [LamP X CU X LLF
. /o X 67¢ o Peo
- - = = - if
G200 X ,75A,%F% {769

146
90029171




ILLCNVINATICN CALLCULATION SHEET
' For Use with IES Zonal-Cavity Method
(See individual data sheels on luminaires for coellicients of utilization)

. GENERAL IINFORMATION . _
~ompany name and address. ........... e BB, o eivsivesrssssesniinsasonsnsnonsnssssnnse
Area 10 be lighted. . . ..... T P G T RO, RO A e res ceesnnnnsesnes SEsahe ks
Design leve! of illumination. .......... 79 F¢ ..., firvitiedt) (maintained)
R s con i s s nanasirns Date.......... NN B s vvs 0 conivnnsarng anad | TR

DESCRIPTION OF AREA AND LUMINAIRE

Dimensions f
® | !

....... . .%......Room Length w. /3
..... /0. . ... . Room Width .-_---.N'--J.’....

...... [€...... Height of room between luminaire & work plane (hrc) '

...... v .......Distance from luminaire plane to ceiling (hee)

...... é¢.%...... Height of work plane above floor (hic)

Room Surlace Refllectance 17 % v ' Luminaire

....... 7@.......Ceiling MaNUIACIUIOY . ... oo veeinsenssnsscnnensnnnne

.......... ’ .. .Walls above luminaire plane COEINE M. v s BB L i s e h s E s

- i .. .Walls between luminaire & No. & Typelamps .. 2. F.¥Q. &M . ... .....

. / WS e Lumensiuamp . ... ... BARE . iiasiines NS

""""" o o WS Dolow work plans Light 1088 FACIOr .. ... 029 . c0vvnvnsnscnnnans

..... AL .. ... oo (LLD x LDD)

SELECTION OF COEFFICIENT OF UTILIZATION

1. Determine cavity ratios using Table A or by formula
Room Cavily Ratio = 5.9 ; Ceiling CavityRatio=0, 3 i Floor Cavity Ratio= /, 5~
2. Obtain effective ceiling cavity reflectances (,...) from Table B; o, = & ¢
3. Obtain effective fioor cavity reflectance (. ) from TableB; = / #
4. Finc coellicient of utilization frem published data (for ., = 20%) C.U. =" .39

Nea or Feor canDLES X AEIA
FisTvnes LAMPS [FixTurnE X Lyn..“/unnlcull-“
B 70 X SO r 9280 _ 90
- = e &
2100 X .95 x 39 181 3.5

it 90029172



ILLEMVIINATICN CALCULATION SHEET
For Use with IES Zonal-Cavily Method
{See individual data sheets on luminaires for coolficionts of utilization)

GENERAL IHIFORMATION -
.Qmpanynamc ahd addfel. .................. IIHI'OLI.OIO@IlLIIqu.!ll'"C.lbl'l..'.tl.!.l.l...l'.fll
Area to be lighted. . .......... SHILPING. 8 JRECEINING (Deck) . . . .. ..
Design level of illumination.......... 20 . FS........ (initial) (maintained)
Calculated by. ................... D v i PRI s cosnnssosisnines s SOOI 5 258 0 40be
DESCRIPTION OF AREA AND LUMINAIRE 4
- —1 —-—“‘— -le--
Dimensions f
’ o
..... Z1&...... RoomLength ' \ l ». ol
...... 3. ... .. Room Width .-----.m--.i_
..... £4.5. ... Height of room between luminaire & work plane (hrc) T
...... 2$ ......Distance from luminaire plane 1o ceiling (hee)
...... &....... Height ol work plane above floor (hic)
Room Surlace Rellectance 17 7 Luminaire
....... ... . .Ceiling Manutacturer ...... NoLePrANE ...
........ J ....Walls above luminaire plane Catalog No. ..........lpw7 EG-PI~277
r-y-B Nreen Nalls between luminaire & No. & Type lamps ... ... L e R e
/ WOrk plang Lumens/Lamp ........ TREPE . visvssarnani
s bel :
TIREE =S Walls below work plane Light loss Factor . ...... o X 108,

U I I Floor (LLD x LDD)

SELECTION OF COEFFICIENT OF UTILIZATION

1. Determine cavity ratios using Table A or by formula
Room Cavity Ratio = 7.0 ;Ceiling CavityRatio= , ¢ i Floor Cuvity Ratio= , 9
2. Obtain eflective ceiling cavity reflectances (,..) from Table B; pe = &6
3. Obtain effective fioor cavity reflectance () from TableBi . = 19
4. Find coellicient of utilization from published data (for », = 20%)C.U. =" 2.3¢

Neo eor Fcol muanDLES X AETA
FIxTVRES LAMPS [ FixTORE X LVMENS e X CU X LLF
2 7 & & 2D R
- 20 X 7776 ¥ | rya i /o, ¢ |9
soece X 36 x F) , /@ S PO
/9 At
g amn of & an Te

900291753



ILLECIVIIINATICN CALCULATION SHEET
For Use with IES Zonal-Cavity Method
(See individual data sheels on luminaires for cocfficients ef utilization)

@ cencnaLiiFormation .
~-ompany name and address . ........... *‘(4-8"'04'
Area 1o be lighted. ... ........ MECH [ ELES, . koo . L8, LEVEL) ...
Design level of illumination. . ....... AREG ....... Hminel) (maintained)
BIEUINIOD B .0 v . oivpinicasnines R Checked by........... s eanainas Date..........

DESCRIPTION OF AREA AND LUMINAIRE

Dimensions f
‘ 3 LA /6

...... 7.7.......Room Length ' l wp.
...... 2%, . ... . Room Width IREEEEEL EEPL e
- ¢
...... 7.5..... Heght of room between luminaire & work plane (hrc) [
...... 25 ..., Distance from luminaire plane to ceiling (hee)
....... “.......Height of work plane above floor (hfc)
Room Surlace Rellectance 17 % Lumingire
.......... s J0HIND LT T T R R U S Sl e A
............. ..Walls above luminaire plane Catalog N, ........... /230..... PR
225 ... Walls between luminaire & No. & Type lamps ..... (RPN, ieisnnes oy
. / work plane Lumens/Lamp ....... R R i ousinnasenorsess
sl ki | g 3
""""" Walis below work plane Light 1oss Factor ... .80 . eeeensseeennnns
N R Floor (LLD x LDD)
SELECTION OF COEFFICIENT OF UTILIZATION .

1. Determine cavity ratios using Table A or by formula
Room Cavity Ratio = 2 25 ;Ceiling CavityRatio= , & i Floor Cavity Ratio= ,#
2. Obtain effective ceiling cavity reflectances (,..) from Table B; m= YO
3. Obtain effective floor cavity reflectance (. ) from Table B; 4, = 19
4. Find coclficient of utilization from published data (for ,,, = 20%) C.U. ='. o fo

Ne or Feor aunbiLES X AEFA
FIXTURE S LAMPS [EixToRE X LVHINL/MNF"CU‘LLF
) 10 X | PSS 2\ re0 - =
= - b R 13 =
: O

9500 A 606 A&/

44 AR v
70029174



ILLUMINATICMN CALCULATION SHEET
For Use with IES Zonal-Cavity Method
(See individual data sheets on luminaires for coclficients of utilization)

GENERAL IINFORMATION .

ompany name and address. .. ........ . DA <1 2 - L PP
PRI o E SN -7 ¢ | SN % SN o S 0L L SRS o iui
Design leve! of illumination. .......... AR ol Hmitied) (maintained)

Caleulntot BY. .o vvscnsnsansvnas Date. ......... Checked by...... L s v s S A A T SECRRE p

DESCRIPTION OF AREA AND LUMINAIRE - ¢

e - - - g -
Dimensions ' f
20

....... £6 .. .. RoomLength -
....... (7.......Room Width IPEIRUNR e el
...... 225 ..., Height ol room between luminaire 8 work plane (hrc) 3

....... %.:7......Distance from luminaire plane to ceiling (hee)
........ “.......Height of work plane above floor (hic)

Room Surface Refllectance 17 %o Luminaire

...... 7%.......Ceiling MaNUIACIUTer . ..... 7060 iiieiiiiniiannas
e /7 Walls above luminaire plane Catsicg NO. ........ ik 1 SOOI o
- A W Walls between luminaire & No. & Type lamps ....". (oo, MBS, .......
work piane Lumens/Lamp ...... b2 7-1

i iy aland VIR DIRPW e g Light loss Factor .. ........ Ol cessans °
...... 4A9.......Floor (LLD x LDD)

SELECTION OF COEFFICIENT OF UTILIZATION

1. Determine cavity ratios using Table A or by formuia
Foom Cavity Ratio = 77 ; Ceiling Cavity Ratio = , 95 ;Floor Cavity Ratio= / J~
2. Obtain effective ceiling cavily reflectances (,..) from Table B; p,= &
3. Obtain effective floor cavity reflectance () from Table B . = 1&
4. Find coeflicient of utilization from publisned data (fo* ,, = 20%)CU. = ,# 5

MNe orF FeoT cunDLES X AEFA
FIKTURE S LAMPS/FixTumE X Lumgns /uamm X CU X LLF
- /e X '):"_2 QA5’2-' ~
- : - - 3
r500 x %S A ¥ r 2¥e 3

90029175



ILLUMIINATICN CALCULATION SHEET
For Use with IES Zonal-Cavity Method
(See individual data sheets on luminaires for cocllicients of wtiliz«.ion)

GENERAL IIIFCRMATION ‘ -
‘ompanynameandadd'." llllllllll l'l'H:'LI..IIGOﬁRIGOIOCQQI...'DQ'OI‘O‘l."t"".....'....l.
Area 1o be lighted. ... ... L CASK. . PREPARAT ION/DECON RGO . ...........
Design level of illumination. .......... §OFC ... (Initial) (raintained)
BRICAIIARH B «oin s e rnenstnarans T o TR Chocked DY.......oonvvvvsnecians Date....... e
DESCRIPTION OF AREA AND LUMI {
LUMINAIRE g =
Dimensions f A
e
PP | Room Length L ™ Vo
..... &2. .. .. . . Room Width r.-..---.”--.i.-
& (3
..... 59,5, ..... . Height of room between luminaire & work plane (hrc) 3
...... 2.5 ......Distance from luminaire plane to ceiling (hee)
....... .. ......Height of work plane above floor (hic)
Room Surface Reflectance 17 % Luminaire
..... 7@........Ceiling MENUIBCIUTOE ... v vessssseesnsennnsennsn
............... Walls above luminaire plane Catalog No. ....' $47. A&7 2770 iienss
.50 4. ... Walls between luminaire & No. & Type lamps . /.. AW, P35 ......
& Wik plane Lumens/Lamp ..... B PR i vaiivninasne e
B Y Al 74 Walls Below work piane Light loss Factor .. ..... ' R . e
..... &%........Floor (LLD x LDD)
SELECTION OF COEFFICIENT OF UTILIZATION .

1. Determine cavity ratios using Table A or by formula
Room Cavity Ratio = &, 3 ; Ceiling CavityRatio= , 25 iFloor Cavity Ratio= ., 4
2. Obtain effective ceiling cavily reflectances (,..) from Table B; p, = &4
3. Obtain elfective floor cavity reflectance () from TableB, p. = 20
4. Find coetlicient of utilization from published data (for,,, = 20%)CU. =" , £5

Ne or Feer canDLES X ABTA
EIXTYRC S LAMPL/EiXTURE X LVMENS [iiml® X CU X LLF
s0o x ssfo _

coeo0 A &l A 55
20 cevlaa
o AL



ILLUOIVIENATICN CALCULATION SHEET
For Use with IES Zonal-Cavily Method
(See individual data sheels on luminaires for cocllicients of utilization)

GENERAL IINFORMATION .

i HoT CELL

SR

DESCRIPTION OF AREA AND LUMINAIRE

8 ] hee
Dimensions f
o 0

...... H.?.......Rooml.engm : L . hd
...... “Y. .. ....Room Width el -l

- LA
AP 575 SO Height of room between luminzire & work plane (hre) T
...... Ao .. ... .Distance from luminaire plane to ceiling (hee)
....... “ . ......Height of work plane above fioor (hic)
Room Surface Reflectance 17 %o Luminaire
....... 72......Ceiling Manufacturer ... . /ekOFmane ...
.......... ... Walis above luminaire plane Catalop Mo. ....... .47~ A&-PlL7.&77,

.20 < .. ... .Walls between luminaire & No. & Type lamps ... .. ONL..TT.HOR WATT HPS

/ work piane Lumens/Lamp ...... B . iviscrsnnss ‘

""""" w1+ WS Below work plane Light loss Factor .. ... . '/

..... 4.9........Floor (LLD x LDD)

SELECTION OF COEFFICIENT OF UTILIZATION

1. Determine cavity ratios using Table A or by formula
Room Caviiy Ratio = 7.3 ; Ceiling Cavity Ratio= ., 5 i Floor Cavity Ratio= |, &
2 Obtain eflective ceiling cavity reflectances (,..) from Table B; ppe= ¢4
3. Obtain effective floor cavity reflectance (,..) from Table B; pp, = /9
4. Find coelficient of utilization from published data (for 4, = 20%) C.U. "_‘l. A
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ILLLVUIINATICN C:ALCUL.A"!ON SHEET
. For Use with IES Zonal-Cavity Methed
(See individual data sheets on luminaires for coctficionts of utllization)
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Design level of illumination. . ............ IOFC ... Howtiel) (maintained)
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DESCRIPTION OF AREA AND LUMINAIRE
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....... ». @ .....Room Length ™

....... /%......Room Width .-..---..l--.'l..

....... &¥..... .Height of room between luminaire & work plane (hr¢) .‘“

....... 4.5..... Distance from luminaire plane to ceiling (hee)

......... “..... Height of work plane above floor (hc)

Room Surface Rellectance 17 % ) Luminaire
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.......... \'.. .....Walls above luminaire plane Catalog NO. ............ . 780, . eivrinnnnns
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