JUL 2 31998
S Y4 59

ENGINEERING DATA TRANSMITTAL

oD

Pagotof _ 1
o1 522218

2. To: (Receiving Organization) 3. From: (Originating Organization) 4. Related EDT No.:
Distribution TWRS Projects/SST Retrieval n/a
5. Proj./Prog./Dept./Div.: Dza ql 6. Des:_gn Authority/ Design Agent/Cog. 7. Purchase Order No.:
W-320 TWRS/TCPN # B2MAT™ JW Bailey, NHC n/a
8. Originator Remarks: 9. Equip./Component No.:
For approval and release of a new supporting document. This n/a
document has' been generated to ensure retrievability of the 10. System/Bldg./Facility:
Project W-320 "Civil/Structural Calculations, Vol. 1". 241-C-106
11. Receiver Remarks: 11A. Design Baseline Document? [X] Yes  [] No 12. Major Assm. Dug. No.:
n/a
13. Permit/Permit Application No.:
n/a

14. Required Response Date:

15. DATA TRANSMITTED F (G) (H) (1
(A) {©) D) {E) Tle or Description of Data Approvat Reason Origi- Receiv-
ttem B} D ing No. Sheet Rev. scription of Da Dosig- for nator or
No. 8} Document/Drawing No No. No. Transmitted nator Trans- Dispa- | Dispo-
mittal sition sition
1 | HNF-2461 - 0 Project W-320, 241-C- NA ) -
106 Sluicing,
Civil/Structural
Calculations, Vol. 1
16. KEY
Approval Designator {F} Reason for Transmittal (G} Disposition (H) & {I}
E. S, Q,DorN/A 1. Approval 4. Review 1. Approved 4, Reviewed no/comment
(see WHC-CM-3-5, 2. Reloase 6. Post-Review 2. Approved . i
Sec.12.7) 3. information 6. Dist. (Receipt Acknow. ired) 3. Di d 6. Receipt acknowledged
17. SIGNATURE/DISTRIBUTION
(See Approval Desi for required
6 | @ H)
Rea- Disp. (J) Name (M} MSIN Rea- Disp. {J} Name (K) Signature (L) Date (M) MSIN
son M . son
2 [} Design Authorjty’ JW Bailey 7/20/7(82-48
Design Agent 1/ . Da .
2 | | cog.Eng. ; 52-48
2 i | cos. Mgr i Baitey 9 Syl s2us
A |
Safety I yi
Env. 1./} /4

18. 19. .
M. C.DAvenport
> J.
iy Ev1Y
Signature of Date Authorized Representative Date 6esign Authority/ Date
Originator for Receiving Organization Cognizant Manager

21. DOE APPROVAL (if required)

ctri. N
[1 Approved
[1 Approved w/comments
[1 Disapproved w/comments

0.

B5-7400-172-2 (05/98) GEFO9.

BD-7400-172-1




HNF-2461, Rev.

Project W-320, 241-C-106 Sluicing
Civil/Structural Calculations, Vol. 1

John W. Bailey
Numatec Hanford Co., Richland, WA 99352
U.S. Department of Energy Contract DE-AC09-96RL13200

EDT/ECN: 622219 uUc: 506
Org Code: 8(C452 Charge Code: D2991/HANA0600
B&R Code: EW3130010 Total Pages:/=»7

Key Words: W-320, Sluicing, Tank 241-C-106, Tank 241-AY-102, WRSS,
calculations, civil/structural.

Abstract: This supporting document has been prepared to make the FDNW
civil/structural calculations for Project W-320, readily retrievable. -

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its

endorsement, recommendation, or favoring by the United States Government or any agency thereof or
its contractors or subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document
Control Services, P.0. Box 950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420;
Fax (509) 376-4989.

HANFORD

RILEASE ’ngéb g

L e /&m Jas /7

Retedse A‘pprov;l/ Datg’ Release Stamp

Approved for Public Release

A-6400-073 (01/97) GEF321



Calc. No.
W320-21-001
W320-21-002

W320-24-001
W320-24-005

W320-24-006
W320-24-007

HNF-2461, Rev. 0

Project W-320, 241-C-106 Sluicing
Civil/Structural Calculations, Vol. 1

TABLE OF CONTENTS

Title
Drainage Runoff - Size Culverts

W-320 Site Drainage at the Interfarm
Transfer Line and C-Farm

Cold Test Facility Mock-ups

Design Two Electrical Equipment Skids
and One Concrete Slab

Distribution Panel Skid & Pad Design

Design Bracket That Clamps to a Crane
Boom to Support a Camera Pan/Tilt

Page

B-i

C-i
D-i

E-i
F-i



HNE-2461, ReV- 0.

W320-21-001

Drainage Runoff - Size Culverts

A-i



'HNF-2461, Rev. 0

KAISER ENGINEERS | CALCULATION IDENTIFICATION AND INDEX foott=t= 2l

HANFOR o 2(9 (44
This sheet shows the status and d i of the hed Design Anslysis sheets.
Discptine _ SN 1t [$TRALIUR & wo,m v, ER 4319 Catoutation No. W) 5L0+ 2[= 00
Project No. & Name w 20 TA ~C-1 SLU'G'N& :
Catoutation tem _DZAINA (& %M CulLveers
These calculations apply to: !
Dwg. No. "" 2 - 8(8 474 Rev. No. O
Dwg. No. H'/L' 9\34"2‘(/3 (?- 3{’*\ ;%. | Rev. No. _ 0
Other (Study, COR) T G = A
NG,
‘e o Rev. No. _
The status of these calculations is:
D Preliminary Calculations
m Final Calculations
[} check Calcutations (On Calculation Dated
D Void Calculstion (Reason Voided
)
d in Final Drawinge? X Zv" DNo
This calculation verified by ind dent “check” calculations? O Yes E’No
Original and Revised Calculation App
“4\ Rov. O Rev. 1 Rev. 2
Signature/Date Signature/Date Signature/Date
Originator “DMMW a'q ﬁa—
Checked by 2//0'/94
Approved by N 4.’3_(“0“%
Checked Again: 1 N g Z “!
Ap;(v:ov:dA‘yand':r Data /V ;\HQ,
v
INDEX
Design Analysis
Page No. : Description
| ORJECTWE DEdICn) INPUTS, CONGLUSION

3-\0 CALCUATIONS FOR DRAINAGE Runoee g S12ING or MwWenTs

THL QEAPHS, CHARTs AND DRAINAGE fuwope CRITERA EOOM SEBLYES
Abrach A _RANEALL INPUT EROM RATTELLE
Atach R DRAWAGE AREA (15 a0 ¢ \a)

KEH 0378.00 (06/92)
A1




(88/Z1) 00'SL61 HIA

THNE TPV Ty T

PN L
R AT S = o =%
G T S
oN s9A oN s34 ON JUBWNI0Q/UGHENI[ED ON JUBWNI0Q/UORENI(ED
-ay9duron uolsInay [T EN] oN on
uonen(eas upesipul aze) o . uonenoey | vosiney
pue w.__‘.,uuuc_o_m s .w.mu:%h_w:«__nﬂum_a :wwm. Wu“_%_.mruou m._:chw.‘__w_uwwﬂ:ucv “SIUBWNI0p Jo/pue suonejnajes Jou :%._ uw.w___nw_ww Nﬂ..n%w“&w. 3 pue q uone|nojey
o T | monejnaer svepzur | juonensjes arepsiun m:_uwtwuc_ 359U Ul Pasn BJe UORBINIEY |y oinyies yaafqns auy 03 andut apiaoad | PAPAI1RdNS | 123igng
ndino ays sex 1ndino ayy seog RLQNS 33 JO SUOISNPUOI PUBSHNSIY | 1 3wnzopjuonejnojes Bupegselul 3oy L
.ilﬂl? T jo AT abey
"

V0O 1Z *07%% (v) 'ON uonejnzjed palgng
(1endA)® X3IaNI SSOUD NOILYIND VD




N TRV Ty P T W

SFS No. it i

DESIGN VERIFICATION SCREENING CRITERIA

Project/Document No. () &20 -2 [<io]]

When the design or design change affects hardware, formal design verification must be performed if one or mora
of the following questions must be answered affirmatively (YES).

YES NO
~ 1. Does the design or design change involved meet the establishad criteria to be
considered Safety Class 1?
\' 2. Does this design or design change cause or permit changes to Safety Class 1
instrument or alarm setpoints outside of previously approved
operational limits?
~ 3. Does this design or design change significantly affect the nuclear or
environmental safety consequences of a malfunction or failure of the
structure, system, or component?
\I 4. Doss this design or design change invoive or change design that has
previously undergone formal design verification?
4pa[44
Assigned Lead Engineer Date
D / 4[5 Jog
Responsible Discipline Nfanager _ v Date
Original Design Package Distribution: Design Change Distribution:
Project Manager . ) Attach to Engineering Change Notice

Design Verification Officer
Engineering Document Contral L

KEH-1981.00 {09/92)



HNF-2461, Rev. 0:

I(AISER ENGINEERS Cale. No.ln 320~2]-001
HANFOR Revision Q
DESIGN ANALYSIS Page No. _\__ of (&
Client L)) ezt nCiouse. WO/Job No. £ R 4.3(9
Subject VEANAGE Ronoree -Sze Curvensrs  Date {24 (34 BVJ&
. NO. IESALIEC) & Checked By AR

Location ZeO g - LITEREAE M. TRANSE S\m-m Revised By 7
‘—. SN S et v i a e s < - — _.__..._.;>,_ S .___“ E—
. 01&4“.1\45‘ o n) ’T"o cAt_chw The. Auovm . op l&mopp e
- - FepomTeeE D\ZANW: AREAS. ATALEVDT T O Tus .....
e - e3Zo Wow:xo scoprer- W!?-\L. :
o g-m Crcutats THE Sne ok DRAINAGE Gaverls.

K¥QuiPeD TO DA The. \Zunoﬁ:. pmvm o
DRANAQE ACERS, . —

L cewemiar DOE 6430, M,

_DATAT . . - Batrerie's Qa—poz-r or Mnoeymw PATa.
e ;1 FO(L Tﬂﬁ MHadERD SiTE - L . _—
) ,A%UMP'tsONS- .. Sem MAN 'E:cp1 oF c:auévwwwg_:;__;:.:_:.:. o
::LXE&»JQ;E:T,,‘ ' Ratonal M“a—xnor: ot C.m.cumw,e__m_ IR
e e OB RPORR. o .D\u\ma; Aem wow_«-‘,_lw-
e oD AceEs. G ; ’

. ..‘._Espmtﬁhcr%:m Sur:u-grs Daziad \-\Aﬂoboqb ol B\l&’l&mé_
IS m-mm.e‘s lsmospn«-m«. DA'rARaeon.!r_,,_____g

_____ CovoCW’:LONS‘ L Tie Dzmums ZquFF' Qwamﬂas A&u,snes
e OF CUMNENTS A LS B4ET ) OON Commm
i ,‘,H.A_-,muf. 28ING: _Seawy's WaNDRool OF Dt .
NS E Tiduges e, AU i ‘LLL{
e __DATAL INEOLMAtLeN S pplied R &Am;aﬂ_t_
S RANDMA. DAta REPott AND WERE FOURO.TO. -

_,_.;_4

i RE INO0E CONSERVAU THAN. INTALLy  Rogupen,
T e ‘é:o S oF C”%m' WIERE CHeTLdD. AND_._
S : K fouwo To. (bl _Avemwalu Sa260 |
e e FEANDLE T‘ic BHO\)»T_._Q\!:LRANM?L_CDLMCLKD_._
e B Calunn G178 LUAS RASED_Op- Selstzion

i . OF TWME MOST_BTOMOM Mb b G USE 2-W27G |

- e QuuveatsL wo luw\w 5\1».; IR O A L
SRS RS R R B , I I B ||
= At R 54-4300-037 " KER-DU37.00 (08/32)




HNF-2461, Rev. 0

KAISER ENEINEERS Calc. No. (1 320- 2{-001
HANFORO Revision >}
DESIGN ANALYSIS PageNo. % of I8
Client W EST M6 LoUbE WO/Job No. ER4%)9
Subject DRAINAGE RUNOEE - 128 Cuwegls Datel.24-94 By P BRINKMAN
DW6. Mo, 1ES4219C 14 Chacked 2/944. By YK bouihs
Location ZooE - |NTEREARM TRANSE, SyeTeMRevised By
YCaccutata DRAINAGE ARERS: Tuerze agg 2~ DRAINAGE APSRS
\ ' AZBA | (WORO 108, € WesT
PRAINAGE ALEA 4 : OF TK.FAZM 141-A2)
POUNDARIES ~ AREA 2 (Nogtd o WO%0 .
NORTH - 4 OF Acwcess €0, TD Tk Fagin 241~ A2 SiTe AND WERToF

EAST - FENCE LINE 0f TKi FARM 241-A% T FARM 1241-AN)
SOVTH - FENCE hiNE BeTweent TK FARM 141-AY .

4 WoRko SiTT
WEST - 1;_ oF BErM FOR Stwicing Ling -

Note: Ser Dusg.
DRAINAGE AREA 2@ 1ES43194\4 BOR
BOUNDARIES ~ Qutlne op
_NORTH- € 0F Acczzs Zo. To TR, FAA 24 (-AN DRAINAGE AREAS

EA&T = FeENeE lave OF TK.FARM 241- AN
SouTH - § O Aesh RD. “THTK.FARM 24]-A2
Wesr - t OF BERM BOZ Sluicing luwe
. Size os- D\ZM\\\AQE ALER L - 135 z 45 + 50 x20! 4+ 204 332" + 20" 208

ﬁe25Fr‘-+ 2460 Kty (OO AT S 4000 n’b

BT . ""qazzz;spx .
B l'qmpz%cza SIS

SreEor D‘ZAINAQE AZER L = oéus 4 u.cé,@ 280 # 121tk $6l+li61xl5'

I ”ff'. +Z_’;§_x_[6' 800 FTo: 456A0FTt 4 1B ISETE

L +nzsn‘+nez s0-Fita. 51, 242,50 F1° o
U . ALl 4756 . F‘PlAcce.

Z)C/ Vacve s - L

FRom Senyss Deenag mew Pa. %-oz DRAmAc.v. . Runoes - 2.‘
TTamie. B-Nkwes of C. Fo A EM.\'\-\ Surpawe. Co N‘a\‘:‘&‘lhg

_ OF GIAEL & San0 Mixruess , No sn.-; OR LLAY. 70 W

L Cny.0R . S1LT. CoNTENT, Ve A Ve” ~IA\.\)6 o 0,65 (Mm(. "
~NNe Foe Bags Soi) (%e¢ Po. )

~_.,___.1

'

A'5 : N 64-4300-087 KEH-0037.00 (06/92)



HNF-2461, Rev. 0

KAISER ENGINEERS Calc. No.lWw 320 2]~ 00/
HANFORD Revision

» DESIGN ANALYSIS Page No. 3 ' of 15
Client W) e2T\ 1 WO LSe WO/Job No. R 4219
Subject DRAVNAGE Runope- D\zs Cuwleets Date |-74.94 By s
Dwa. No. |854214¢14 Checked 2|7/[94. BY 3
Location 20 & - \urapradaa 7T RANsE, §15T £ Revised By

%) Caccoate Rameait Toenemy for a Caccuiatdd Timé
)oP Concantiruan (o) (rean’'t 4 1)

RAINEALL InTEnoity (Incuds Ponwove) For A 159 Stz
For- A | Wour. RAINFALL = &, 2= T Data \s 3u9§LteD
Feow BATTELLE - PALIEIC NORTHLLEST LARORATORIES, ATTACHED CoPY
OF INFO FROM PATTELLE S TRLLUDED 5
Teoiez 16 THE ONE Move Ranrawe 1nTacwas To Re
Expezcren onee 18 LS aEARS, More (ouSERVATINE THAN USING
23YR[ L HR, ST10RM,
Chrtewnats T imz O Concenstiateon (’T'c, AND TDaTERMINE
Twe Nawe or A (Raynpate Totens, -Dueatvon) FOR THAT
TMime or CONCENTRAMAN.,

Tome or Concewtaton) 19 Tie ~TIiMa THAT 1 T “TAUES ol

- WATER TO TeAVEL Tue LongeaT Zoute Ko TWE WWian

,%ozu.n or THE DRANAGE ACEA —TO THE Low Point 0F THE
L AINAGE Aeeh LOWERS 1T with B DIKHARLED Tuew »

S vvewTt, .
- Ssce NisunCLNSpetzion oF THE SiTe POES NoT AGREE w T
TRE Co metpw eteond qus.,,ﬁoms ASHUMPT IONS Lu Ll ave 10
Por  Mane Conerrnimg klewa DLANAGE A Ne 4. wile Dehi
L. AND TR PACTIORS THAT Wit BE VSED TO CaltutatE. THE
e Bunope QUANITIES o TMat ALEA. CONSTRUCUON DGs Show
.. DRAMALGE AREAL TO Pe EnT, GRADED TO A Constant ELY,

. QF 12,0l Mowevel , V15UAL | NGPETUON OF THE AREA Showé
-~ - TUE ARER DRANING FLOM THe EraT-NourensT vo THE
e LBV Cornels OF THE STE.. . S

o BY ADDING A PBERM Frowm ProlEnT.. D= %20 T TS T
. L.SI0FOF. E:AmA_gc ArgAl, WE HAIE CUT OER THE Flow. e, .. .
cn. RAINWALER TO THE SoutHwest Contrer 0F ARA L, The - |

Rajavatel. WILL Now Tlows TU TWe FAST S5 OF THE
DEA ARD WILL POND NEXT TD THa B, T AVOID .
- TS WAppeENINgG  THE GRAQE NEYT To TReE Pous wite. .. .
L WAVE To B Ruiv UD HiGHEN- WO ZOVTING T LAty
. ARAY. FROM- TH-&F BERM. A SMALY Suwunll. O MPuven .
WLl NEBD TDO BE AoDEp ~ro TRAWAQE AREA. L, TRHS ..
SDTOROR SWSA LS WILL Rud PAALLEL TO THS BarRM._ .
AND Wit LAY E A WicH POINTQ THE Soutk END AND A Low.
Toint et Nor END. A DA NAGE . CutVERT wiite BE
ADRED AT THE NORTY &ND TN CARRY TiE Runope REOM- .

. PRaiNpge ARER 1 et DRAINAGE ARER 2. TWS Culent =
L Wl RE DE3IGNED O A LBV STORMA AN SN T2 .
e CARRY TS T L Runorre FROM DRAINAGE: ARSA A ... &

AS $4-4300-037 KEH-0037.00 (06/92)



HNF-2461, Rev. 0
IaISER ENGINEERS

Calc. NolR?12.0-21- 0oy
HANFO, Revision
DESIGN ANALYSIS Page No. of 18
Client \W)&zT) NG WaysE : - WO/Job No. ER 43|
Subject - Date |-%2-94 By
owa. Na. tgs4314¢14 Checked 2/7 {94, By }2 [po0
Location 900 &~ [WIEREA RM TRANSE, SHST*E, Revised By ~

LEVLATE Totav T Co AR :

- Ca CFI:?T Afw‘n\!’) imeop Corest C‘C)

Ty DRAINAGE ALEA 4, THERE ALS THEET (3) T o Concentintay
Tey, Te, 1 e, To BE ConeidEReD 1u DOTRLMIING THE TOTAL

Time oF ConcanTidwar, Tey T6THE TiMe THAT WATE- Flouas OVERAN

. Flom TRe 1-41Q14 POt oF_Ti+E ARSA oo T'E K.P. oF Tila (ACED
AReR (BL 6120001 T8, TOTHE TIME THAT woatste Tlowas
ONERLAND FROWEL. 12.00 T0 HASwWALe oL &1L - 1
Ta THE TiMe TRAT WATEN Flows Alove A Dusale ORDITCH
Lowten on Tie WD SiDs o DPRAINAGE AREAL AND DN THE
EAST ©I1DE OF THE BERM. THEBE THRES (3) T im8% op CONLENTIALN
Wikt Catarmine TRE TOTaL TIME THAT 1T TAIKEE EO Loatdl~

TO FAoww FrRow THE .0 OF DRAINAGE ARSA L TO THe L,P.OF

- ‘DQMNMs L lDeatad AT & vt G 8,

"l"n CALCULATE THRE INLET “TiME OF Conedntln-assd

LNt DeEiqEs ONERLAND \M-o«..» Time CRaRt  (BIL W) . .
KND\P. RACTWORS Y - : R

;)Cua(lhvrm oF- Q(Lo\mo Dage %010 .
e D) PERLENT O JLoRE osz A CALCULATED VALUE
i . ORA M OB 0, B0 "

RS ) LENQTN o FLo\p c,m.cuuwe—o pa.e»a ‘Dw1

B e

T, v N :v;umS tLo;i

“L= 40! (D\STANCE. a\z:apmu\.u1 220w~ NP e oF lo'xq/oo 'co__."m
B (o'n oo) -

Ijj,ﬁf;*.jf%gfgfg, - e 2.05 = 1 Q . 17 "30°[o

‘-'Q&A GZounD CUAlAETEL oF Bake So1L AND A 6uope~oe=

c o F1h50%0 , TNLET. T ME op Conc. WAS Calouwry TO ?:e
.0 Mt :-T'C, : . )

T‘-z OVER LA O P&.o'w,_

L Le 170! (DiSance GRApHICALLY pRoM BL. anoo TO 1410 0F.
-  BWALE =L Co'n.sa')

- _33.{ Smé72yoo-6"n Sor . -so e .2«1% »6s p:so’], (Mm D

e Mo

AT 54-4300-037  KEH-0037.00 (08/92)



KAIS,

) HNF-2461, Rev. 0.
ER ENGINEERS
HANFORD

Cale. No.W320-1|~-00¢

Revision __q____7_
DESIGN ANALYSIS Page No. & of 15
Client W)zt | na llowse WO/Job No. ER. 43[4
Subject DRAIMALE Runope -21za Cowenx Date 1-27-44 By D, po) N
DWE. N, 1EXHBI19C14

Checked 2)2 )94 By 1(0 lhoo
Location 200 & - | nreREALM T LANGE. SYSTsM _Revised By I

FOZ A QZOuUND CHARACTER. OF PARF 50IL AND A 4Slopr OF
- -V LN

L NLeET TimME o CONc. wag CaLculatd To Pt
120 mnvwtas e TG,

Tc@: THATEeM O GuAWE Tlow

L 275,00 (DisTaNce GRApHILALY EROM WP Dwale L. op 6160
To LP- Swale L. ok 610, 00')

/
FRoMm. Swewqsls PAgE 18-05 " DRANAGLE-DiTekes -Commorn Senionsl’
Lse D-| "SeamevtaL! FOk 71psOor SwALS FOL DRAINALE
ARSA 4. FlLom SEELes PAGE 18- Db "DRAINALE - D 1Tenus - Compmons

Betons- 2" Fok A DITCKR SOPEOF 00054 AND ™ TR TY P
- D)y N= kBqet[sec..

X o T Spirens ReGlsd-er00d. 50!
Doren Timgs 9.33‘ =241 Min.. . GER Exry
L 1.84wbo Se.00%4
LTTota L Timeor Gone. (T"m..\) = Te,+TC,+ T'cac 2.0 +12.0+ 2.42
. . ' Te = 1. A% Mmovtes Vst 16.50mn.
. AT S

Crom CRALT
_ 4).Carcutates Raiveace Twrenery (L) For s Te or 16.60Mivvtes
L% Berydls Lawpacy NTENSTY -Duratiod CUART (Fic. T VALues
- O0F L") To CAlcvlatE . TRE L JaLve .
TR 062 Wwaws pen Rove (259 STomw Tl A | Houl Rainpavd)
e e IBE_THE . 006D Line o6 Fl2. T .

.. Foe A Tuave o8 0. Lo 4 A T or 1650 mintgs, L= b5
_ 8)Catcurats TAWL Erow (@) FROmDRAINAGE ARER L 1

. R=AcA . A= \"Sacess .. L
e s @RS
e BB 06 LLE L LS NHR _ A R
.. =\83 ces = 843,74 gat W,

L. TESIen G ‘q;;:‘,gi_ A Q or tacms,
Lo NELOGITY 1N CULVEMTL. SKOURD. BE A m . OF 2,50 ~3.0 F1f5,
— QR CUCANDUT. PURPOLES. . R S R

A8 54-4300-037 KEH-0037.00 (06/92)



HNF-2461, Rev. 0.

I(AISER ENGINEERS Calc. No. [y 320-2|- 00}
HANFOR Revision __ ¢
DESIGN ANALYSIS PageNo. G _ of {5
Client Wheer) )0 IO WL E WO/Job No. ER 43{4
SubjectDRAI NAGE Y v Date \- 27 «~ By
0. 1ETYNI14 C14 Checked 2 /R/94. Bv af bog

Location 260 £ - | n1zneakie Toans. SyeTimBevised

LY DESIen Cuvenyg (AsSoMe CUNERT WilL BE Elowimg Euiy)

CUWERT MAERIAL= CM
*N7 VaLve T UNPaAVED ASpHALT CoateED OR NON - COATED = O\G24

Q= AV Y= 1,484« R%3, sl Q- fzi.gg.pz.
R >
Q=—AX|4%‘°XQ S"‘Lm \ T/%ee

=

M CAaLeownatd ARSEA Or PE NEeDsD
Fol. A Flows ofF 2.0%C. F.g AND A \Jewcm/
Aeq = g_ " OF 2.5 Fyjsee. -
"n A-Z00: Q.30 ET A12Bcump Was AN
o LS8 AREN OF RS FI2 .
To B (onsenvatuse VSe A |B'bemp A 1% cup HAS AN
~eAcenrat® Slopu ol AN e 150 Tl ARER oF |25 FT%
L V= LagRPy R T Pemldw g 105
,."lsms_am, x(%n)‘b,gS‘l L= 34
R P Re Az 123 . 3|
L2850 = .92« 4885802 . P 383y
. &%0 . 8k . . . S
- Gh9TRASY - - A - 0% A (S pemp @ S22 0000
T" R At O Coneny = QeAV
& 3% .
§ TM’ e - Lo 2\ 1%42.50 .
.w.o%ils\-t e L : S 231‘015 ces. .
o o . : . aces OK -
%0679 =3 )
Ngger U - oty ALSD bEE A I?.'q; CM,P o 4
l"a“¢ CMP 1S MoRE Se . 01@ N=2.%5 rr[8¢c. .
eommvgm,\»mw. R
A 12 emp s, MoRs o aApAen-g e Qeav e i

_BTOWOMIEA W . —.‘1&5;2 so.
I o : 1. aazcm> \.%e.:s ov.

i ")e/an-oousw TOM L TimE OF C.onc.mhw (T'c.)'-
CFrarZ. mz/.\m;\as MewR 'b) S - i

A9 64-4300-037 KEH-0037.00 (06/92)



HNF-2461, Rev. 0

IGIISER ENG’INEERS : Calc. No.lW3%20- 2{-00}
HANFQ. Revision é
DESIGN ANALYSIS Page No. _7 of {5
Client WO/Job No. ER 4319
SubiectDRAmAQs %';roozp- Scee Coyepr Date 1-31-94 By B BQinwwawn
No. LESYIMC 4 - Checked 27194 B 1¢ treath,

Loca ion 200 £ - | wreRealm TRanee. .',‘W,Tm Revised By '

TN ORAINAYE ARED T, THER ARe BOUR (4) TiMss ow Com.mv-mwu
Te ) TCy,TCy ¢ TCA. To B8 CONGIDERYT 1N TDETERMINING THE 100

Timeop co.ae.wmw. Te, Ts THe TiMe THAY WATE Flowss
OVERAMIS ERow Twe M N op e ARED (€L 612,22 4 Loan an)
. To e NP =l o tine § o ARsh (8. LI10.00) . TCh T THE
THimME TRRT LA TNe Blows Cow— EL 670100 T0 THE (3P, oF
Ts QLOED AR (8. Lb]), Tc. 218 THE TiMe ThAT WaTSL Zlowds
ONERLAND BRor L. LULS od -ro L. Lo 0\ Ty Le Tie TimE
THAT WATER- BAowas OVERLAND BlOW . b0, 00 T0 THiE L P
OF DRMNAGR ARER A (8L, 058:00) T Wess Foul (4) Times or Concen,.
Wil DETERININE TWE Tota Thée ThaT 1T TALR oL Watsh )
TO Thowm BLO™ TRE 1.9 o= DRAINAGE AQSHE L T Tike P,
a\= DRAINALE L Locatens AT A NEW Culvent,

Te, z O9 AN Elows

e naoc (O\Ca*wancs G%pmmuv’ TROw W, P &L, OF G187 .

€= \:\_g. A =R12 90 » B.2%2 . 0728 ;uo,ov- <. %‘
T - YT S —

=o¢. A Geovs CRAA LT o BALSoin. ARG A. Sl.op.o. oF 1.8%,
.\.m.q Time 0g Cone . VNS, cAt.awu—w-D To. A% 1.4-0Mm=1la,1

|c..,. ONEL LAt m S
L=‘lo' Cb\sTAncc GRAPKHCM.\d pe.ow- SN me. LAO OO TO

o EL b '-:\.oo) v !
. f.f..Sv. 4 e mo.Oo-c»wo» = 54 d e zem (uso..ﬂ.o‘b w,,.)
L L .

NN - . - JEN

:FZQ‘;A'VF;S H~ONERLAND BAoLsT & .G)Aw lote & A
G\wu«\u %Lo(u. o . ao% Tc,,_v- b € min (Esr\m-wo)

R U’mm Grpencatis mooim ELGLS.08 10 EL.bbosd

Sf-.lé. 065002600 03 - S s A 4":% - use. 3.5‘0 p Slope
l G.QJ Me! T S
A'1° 54-4300-037  KEH-0037.00 (06/32)




HNF-2461, Rev. 0

MISER ENGINEERS Cale. No.ln%20-2i- 09
HANFOR Revision Q

DESIGN ANALYSIS PageNo. 8B of |&.
Client WesT me o ase. WO/Job No. ER 42(¢

Subject DR A\ NAGE opg - S8 Cuey Date |- 9. By
Dwa. o, Imsy=zigceiy C_heck_e_]fé]ﬂ'hmm—dfz By 4R lrootd,

Location 200 & - | NTEREARM TRANSE, SY4TEM _Revised

Feow €. H - OVERLAND Flow Thine | Pate Son & A Grovwn Soas
or 3.50% , )Cst AR vt

Teqe Overlanp ¢low

L= 125, o' (Distancs GRAPHICALL] Flow EL. 6000 To LA & b5g.09)
Seu_‘ ££2,09-65899" ¢« 29 = Lbdh

1.5 oo/ 118,00

FLosm ONERLND Twows Tive CudlT, Tiq. N | GOk (’JAL& Son, ¢ A
. GRouno Slopa oF ©,80%, T¢y™ 8. BoMinuTss

ot e T oe Cene. (.-‘-C. )- Tc"-l'lC.,ch‘,,tTt“T‘%-rerf'lflg
otAay

*a.aoc 24.4% n\muws vse 24.5¢
. . FROWCHART

M_,be;)mCALC-V e Rayneave Loteroe.pe (/b) Fon A'TC om 24 F8wminyle

't}sé. Sewueo Ramrate Inrensy - Dugatuon Cuner C\zm I -.Vﬂ-vss oF
“) TO CALcwtats THE L. VALV, ;

e 00 L2 neeng ) o (2540 6Toiwe - | Wout Rarmvpary) ..

*",'.,Z,ﬁi!brz u',:‘_l:»\.u'op b.uo 4 ‘A _T;,'éﬂé.b.dneo '.,.;;,’v‘tg. .'A‘/ 125

- q’ Zacewiane Tone Blom Ca.,) Faom. Demmu M.n .

Q..= AL ; A= k4 Aeres | T
. = h1%0.655005 U= 28 N S
0.97 cgs. . o

C DEBICND NEW CulvEmt TO TA\CG tc\.m..; vlon (&mp.\ ORAINAGE

- AReas 1 ¢ )

 Clurie. vDTaC [WLET Time O Cone.  USa 1€ Lo»qesr
TG TO. . DETERMNE THE. TNV, puou op WATHEL GOING..

S—— X -cwre‘ NEWw C'dem. B — SR PR —

\d

A'" 54-4300-037 KEH-0037.00 (06/92)



HNF-2461, Rev. 0
IOAISER ENGINEERS

Calc. No.\Ly3%20-21- 00/
HANFOR, Revision [}
DESIGN ANALYSIS PageNo. G of |&
Client W £5T) NCRowse. . WO/Job No. BR 4314
Subject DRAINAGK Tunore - Si K Date |. 84 . By
Dwg. Wo, iB%54%9¢14 Checked 2]¢)44 BY A0 Bregth
Location20 6 € « ) wren galttn, TRANSE, SysTRevised By "

loet Tivsor Cone, vo T Cuwenl = 1642 min, (intaeoe
p\‘p.o) Cateulpte Time or Cona. RO~ Inust SioeoF CUvdi
No . O TRE n.n.n BDE o€ Culugnt N, T

Vetoemy 19 Cotisant = 2, So £ |Sec
levoik o Culvante S58.0'

Te = 85,0 = 22%Rc =3 minutEs
4 2<coFfsee  wo

“Time op Content Raviow CTC, = Timp 'ITTA\CGS Eol Luatstto
Crow Clow- ’DtSCMAMQ 5 WNER R0 A TD Elew . ud.i0O

'Y'cse OVERLA D BAOGD

Le 125.0' (DisTancs (Rapaicatiy FRow Gawvsnr Dised. To £ 6L, ad

SCH_Q 6&%.%}~(Olﬂ°v Q\J b3 4 (J./Q
12500 1728, O

_ Feow Fic. M- HVERIAND mvma cuAll | POk A PaRe SOt
¢A Q@oono Slopa - op . aoh‘ TCq® THO M VIES

TN T o Cene,mxe/awau (Teo) FRom EL 66000 TO L.
. EL. LS8 00 = T el Time o Cones (LAW((QB Cof.. ARER 2.

=‘__8)%o MR,

'“:Vro-vn. 1oLt Time . Clon WPy DRAINAGE ARGA 1 <o lvtaite @,'
culvert N le 16,42 + T+ 110+ 8dO = 2,44 Mo vres. (Ve T a)

.‘..NTH'\S'T\MF 73 Lanc\m. *mnu THE LNLET T 1m6 CA(-GML.A‘N!D ma. vrzmw-
L AREA 2, USE Te o B0 MMLTES —o CaLtmlats New A JAlve.

Foe A Tvawe of O 60O $ ATc ok 32 D mimvres, At b O

 TaTAL ORAMNAGE AREA. Dmmmq INtE CulverRt we ‘L'.m‘nl 19 %294 Acres
@ 3ACreS

s B0 Acts RO CaLES:

CQinen K e50ncres
. a3, O;t Q.LSxM.O . Ce /b .

: . - SN - - ’ P —
A-i2
§4-4300-037 KEH-0037.00 (06/92)




HNF-2461, Rev. 0

KAISER ENGINEERS Calc. No.W220-2] -9}
HANFORD Revision Q
DESIGN ANALYSIS Page No. 167 of IS
ClientWeeT 10 g Nouse WO/Job No. R 4214
_Subject DRAINAGE Runoee » S7€ Cu Lugtt Date |-77-44 By V(AN ywan
Dws, Mo, (ES43IKC14 Checked 2{8/94 _ BY (K booth,
Location 200 £~ |NTERFARM TRANGE, S uGTEN Revised By ~

DEieR CuveRt N2 L LRing A Q oF AT CES  NELOULT 10
CUWER [aouen BE A Min. OF 2.%0 -0 0 wijsee, Bofk Ueangout
PuRposes.

10) Devien cowert (Assume Culvsnr Ltk be Flowivg Fuw)

LeE Pa.NR 5 0Fq  FOR Culven DE3IGN.

AElg cap @ S+ 0070 wate CA(LM A CapacTy O %076 CE5.
Ve 1.80 FTSwc. :

LIE A IS C.Mp FOR Culuelt Me. L

A l24>CMp MAY BE ULED WiTK A \'mum or ZbFrI&"'..
(ﬂ“) = 1480 LD | f | .
R e A

= 6L916T %31k 010
= 9. 45 FI[C('JC-. —— -

&g_

L DENg o~l5"4> CMP % \Iev_j coueemmwe un"b ch [T
N\QR.E ECOMOMMAL .

. 0ge ’LN l’c)‘¢ c»«p W/.M,E:LDPEWS ldiibxld_;jf;_f o

.. . . » o
T T B S T

54-4300-037 KEH-0037.00 {06/92)



‘8B=02 . : , Yok s
"DRAINAGE — RUNOFF—2  inraser re ;.

~-=Aci RATIONAL FORMULA (Logical approach).

« RUNOFF = Peck discharge of watershed iz cibic feef per second l(e.fs.) dve to.
maximum stormr ossemed . See £7gs.Af0 5 Pg. 18-01 (Usually 10 -25 yeors). ™

A =Arca of wotershed in ocres.
C =Coefficient of renoff, Toble B bebw(Meosure of fosses due fo Infiitrotion, efc.).,
L =/nfensity of rairmfoll in'inches perrour bosed on Concern troficr Fime,see Pg.18-01.
Concentrotion tirmes=time required forrain folling of mast remote point fo recch discharge
point. Coricentrotion time may include Overland Flow time, Fig. H, Py. 18-0! ,ond Channe/
fTow firre, Pg. 18-05, 18-06, 78-68 and [8-71.

TABLE A-COMPUTATION FORM FOR RATIONAL FORMULA.

= -
LOCATION | A FLow - i, . DESIGN PROFILE
cum-lswps CAPA- f\-{ N INY. | 1INV,
] - NEL cITy | §1. ELEV. [ELEV.
STREET |From| To L‘:g;i otaY ¢ | TO el oF | L | @ |or f*'ﬂ n |rFun|per ‘E;,“"‘ Ff“f”' 05525 hsppeR |Lowe
INET e [cone] o {663 pipe [Per B cfalsec,t I |5 | & feup fenp
is1ze +

FIRST ST | A | B |18 | 1.8 |44(/65|031/65|38|30] 15"|.008].015| 4.6 |3.9:| 60l0.48] o lgzoolars?
MAIN RO\ B | C | 1.9 }3.7(50 25)1683.7168] p-2|.011 l.030{12.0| 2.8 | 420l4.62] 0 18152|7690

Yo" € | b [20]57|50] |rBYa3|3.5100 21"|.oo7l.015|11.1 | 4.5 | 480]3.36|220} 747017034
®Note thot the seguence of desigr os in e xample, Fig.J, Py [8~0 invokes Friol

ossumipliors in determining £,
Fall irr monhale.

L= _ RuNOEE VALUE, |VALLE &%
\BLE B- VALUES OF c =-2972%7- ProPosED | AGTiiry
’ SURFACES MIN. | MAX] MING M A,
ROOFS , slag to metal. ©.90]1.00 {o.70 {0,295 | (D
Comcrele or Asphal?. 0.901co | 095(1.00 I(d
PAVEMENTS | B/t umi/rous Mocaderr, opern ond closed Fype. ©.70j0.90 { 0.70]0.20 |®
Grovel, from cleon ond /eose 7o Cloyey arrd compock 0.2510.70 { 0.15 ] 0.30 @
R.R. YARDOS o:1070.30} 5.0 1030 |(D
SAND, From vrriform groin size, no fines, | Bare 0.15 [8.50 | o-0t J0.55 [ @
Fo well groded, some clay orsilt. Light Vegetation | 0.10 |o.40| 081 | 6.55 @
Depse Vegetatfom | 0.05] 0.30]| 601 | 0.55 |@
LoAant, from sondy or grovelly fo Bore ©.20 | 0.60
cloyey. Light Yegelfatron | 0.10 | 0.45
EARTH Dense vegefofion] 0.05 | o.35
SURFACES| GRAVEL, from clearn grovel one grove/ Bore ©.25 K0.65/
Sond mixtfures,ro sif* or clay Jo bigh |Light Yegetotion | 0-15 | 0.50
cloy _or si/t conterst Lenge Vegeteotion] 0-10 | 6.40
CLAY; from coorse saondy or silty fo |Dore o.30je7s}0-10] 070 |@
pure colloicdol cloys. Light Veoetotion] 0.20 060 0.10] 0.70 | @
Pense Yegelation] 015 | 0.50] 0.i6] 0.70 | @
City, business areos. 0.6010.75 ] 0.60] 0.95 |®
. Crty, dense resicdentiol oreas, Vory os /o Soil ome vegetart/on, | 0-50| .65 | ©.30] 0.60 | (®)
a /:gi(;f Svdurbon resicdentio/ oreos, o " D) ©.35]0.55| 0.25] 0.40 | ®
! Ryrol Districts, “ " . Q.10 |0.25] 0.i0] 0.25 |(®
Porks, GColf Cocurses, efe., “ - N 0.1010.35 f 0.05] 0.25 | D

NOTE: Valves of T “for eorth surfoces are further voried by degree of soturotion,
compaction, surfoce rrregolarity ond slope, by charocter of svbsoil, onc by
presesnce of frost or glozed' spow or ice. :

jant & Kuichling, Report, Bock Baoy Sewerage O/strict, Bostorn, /909.
@etcalf and £ddy, Americarn Sewerage Procrice, /928. MS Graw-Hill.
Q Used by City of Bostor, reported by Metcolf £ Eddy. :
@ Used by City of Dertroit: repdrted by Metcolr g £ody. ) ’
Q L.C. Urgubort, Cii/ £_’ﬂ_9/‘neer/n9 Hopc'book, 1940. M< Graw-Hill.

A-14




HNF-2461, Rev. 0

\

" OF STRIP IN FEET

LENGTH

Y v'lvvlvl

1254

— 1000
— 900
— 800
- 700
-

- 600
- 500
- Poved A

=

:300

LI

200 Bore
N 50T
L —~1T% /' ‘//v’/
Surfete
Ty

OF GROUND

# CHARACTER

b

20

v

l

[/

FIG.H-OVERLAND |
~ FLOW TIME.

y‘ﬁ

Ybofcr %

T SLOPE
\’
\

ERCE|
“2
-t
-
»
S s
3 \

™

o

tIAl RAIRIT ST O C

INLET CONCENTRATION Tirae

A5

" Teze b atvun

(At ) \-\

 TewzZamia, 3=




S PER HOUR = {

-
-
(==

RAINFALL INTENSITY IN INC

/ A OL\\ r
AR T
' e T
(. ' \o% | ke
p i v
LA l 2
\ ii o/m‘/fzoﬁ 3
T = ivfue. | —> — -o\ ’-#,5‘9’ LJ:IJQL,

10 —{ ( - 75le? \

9 % LXAMPLE: Given:Arec = 18 ocres, average gross
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DRAINAGE- DITCHES~COMMON SECTIONS -1

SODDED GUTTER

I w

D-IA TRIANGULAR

Unegual side slopes

B

X5

R |

9"stones (min.)

R

rarv -l

3" gravel bed cmin.)

COBBLED GUTTER

‘U-1B BITUMINOUS GUTTER

N W &
Base required same as for concrete
povement

CONCRETE GUTTER

| 20° TABLE A — PROPERTIES OF DITCHES)
I w NO DIMENSIONS HYDRAULICS

i _ [scoets [ B IH|W jalp [R [RB]
| o 15 D-1 — ~ 6% 50} 184}-51610:3560,502)
&1l Poraborre—-_ . p-/alizia2:1] — |6 | 7°0°| 1.75] 7.14]0.245l0.392
£ O-184/2:1 & 21} _— 5% | 7°0°| 1.64] 7.08(0.232|0.377

) O-1c] % to 1:0] — | 4.57 10%0"|| 1.68|/0.38|0.762}0, 297

- D2A] 1%:1° 12~0'1 /07| 5°0°] 3.50] 5.6/10.624|0.730
D-1C CURBED CROWNED STREET 8| 2:7 1207 /-0"] 6-0°] 4.00] 6.47)0.618|0.726
cl 3:7 12-01 70| 6-:0| 5.00] 8.32|0.60110.7/2

w D3Al 151 |30° /67| 1°67| 7.88] 8.41]0.93710.958

217 13°0°| F6°] 90" 9.00| 9.77]0.92710.95/

e L 3.7 [3°0°1 /26" 1207 11.25] 12.4910.901|0.933
v 1%:1 13:0°|2:0°] 9-07||12.00\10.21]1.175\1. 114

> 2:]  |3-0712°0°| 11°07|14.00]11.94]1.173\1. 112

3./ _|3-0°|2:0°| /5°0"||/8.0015.6511.150(1.097

7%:1  |40°]3%0°| 13-07]|25.50|/4.8211. 72117436

D-2,D0-3 D-4,D-5 TRAPEZOIDAL Bl 2.7 |4-0°,3:0°|/6:0"|30.00]/7.42|1.722]1.437

. - 377 ~|4°0"|3°0 |2270739.00|22.971/.698|1.423
L W i 27 — {770 4%0°|| 2.00| 4.47]0.447l0.584

[ 3:/ | = /207 6:07 3.00] 6.32]0475/0.609

” ~ 277 | = [2:0"| 8:0°| 6.00] 8.9410.8950.929

2 3:] | - 2907 72°0°12.0012.650.9490.965

W : _ 2.7 | = |3:0°| 12-07]18.00|/3.42]1.34111.216
. » 8| 3./ | - [3-0°/8-0°27.00/5.9711.423(1.265
D-6, D-7, D-8, D-9, D-10, D-} 561 7.7 | = /207 /4°0"| 7.00{2.1410.4950.626
ISOSCELES TRIANGULAR D16 7:7 | = |20°| 28-07]26.00]26.2810.990]0.993|
D-9, D-10 and D-11-Airport difches - [p-11] _7:1 = |3°0"142:¥163.00\42.4311.4851.302




- DRAINAGE-DITCHES-COMMON SECTIONS—2

'.\\ } NOTE :NYChor? bosed on Manning Formula- @-a “528 R 57, with 1+ 0.030
(\ ER RN \{oepl D-iCand D-18, which gre based on n=0.021, For other volves of n,
1~ \@u/ﬁplya'i.scfm'qeby% B) o%indicates a velocity of 211 per sec|

Joe . ™ Q\ N\Example; Given-Stope: 3.3 per 1006] discharge=6.3¢.£s, =025

b \\\04 4 Reguireq-Size of ditch and velocity. Solution- To use

] NN char?, multiply dischorge, 6.3,by 2239 < 154ch,

g AN ~ N Point satisfying given canditions lies between

s N NN NN Jnes for 0-2A and D-2.8. Select iarger

3 ~_| UM - Whe #o difches, in this case

E N ~1 ™~ 0-2B. Velocity=approx.2.{'per

3]sl ~ St N sec, 3

1 >~ N e ile™ NEN 3

3 ~ I~ P Ny N -

Aé ~ M ! Py ~ o‘q, 3
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~ i RN D O,

o ~ TN R e, P
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CALCULATION IDENTIFICATION AND caLL
INDEX pate
03/18/97
This sheet shows the status and seri of the Design Analysis sheets.
Discipline: CIVIL . WO/Job No.: E34262/ W-320 Calculation No.:  W320-21-002
Project No. & Name: PROJECT W-320, TANK 241-C-106 SLUICING
Caleulation tem:  W-320 SITE DRAINAGE AT THE INTERFARM TRANSFER LINE AND
C FARM
These calculations apply to:
Dwg. No. H-2-818424 Sh 1, H-2-818426 Sh 1 Rev. No. 1/1
Dwg. No. H-2-818428 Sh 1, H-2-818431 Sh1 Rev. No. 1/1
Other (Study, CDR): None ) Rev. No. N/A
The status of thesé calculations is:
[1 Prefiminary Calculations
Xl Final Calcutations
{] Check Calculations (On Calculation Dated )
{] Vold Calcutation (Reason Voided ) )
Incorporated in Final Drawings? X]  Yes 1 No
This calcutation verified by dent "check" ions? [1 Yes X1 No
Criginal and Revised Calculation Approvals:
Rev.0 Rev. 1 Rev. 2
Signature/Date Signature/Date Signature/Date
Originator ichael R. Cyste, ;
I Oty 3ol
Checked by — 40 A—.
Approved by \‘_ Pl
" o 4
Checked Against
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i Calculation Cross Index
1 OBJECTIVE; CRITERIA; DATA; ASSUMPTIONS; METHODS; REFERENCES
2 CALCULATIONS; CONCLUSIONS
36 DESIGN / ANALYSIS
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Calc. No.:\W320-21-002

Revision:0
DESIGN ANALYSIS Page No.: 10f6
cient:  NUMATEC HANFORD CORPORATION WOIJob No, E34262/ W-320
subject: W-320 SITE DRAINAGE AT THE INTERFARM Date:  03/18/96  By:M/R Custer 47£C-
TRANSFER LINE AND C FARM crecket: 447 o
Location: TANK 241-C-108, 200E . Revised: By:

OBJECTIVE:
The objective of this calculation is to determine the flow rates and design flow paths, as required to resolve fiooding and
erosion problems occurring at the InterfarmTransfer line berm and along the north fence of Tank 241-C-~106. Recent
rainfall has resulted in a breach in the berm of the InterfarmTransfer line and flooding of underground electncai vauits/
handholds and local erosion adjacent to and inside the north fence line in C farm.
CRITERIA:
1. WHC-SD-W320-FDC-001, Revision 2
DATA:
1. Battelle’s Report of atmospheric data for the Hanford site.
ASSUMPTIONS:
1. Refer to the Design/ Analysis section of the calculation.
METHODS:
1. The Rational method for calculating runoff for drainage areas under 160 acres.
REFERENCES:
Drawing H-2-818424, Sh 1, Rev 0
Drawing H-2-818426, Sh 1, Rev 0
Drawing H-2-818428, Sh 1, Rev 0
Drawing H-2-818431, Sh 1, Rev 0

Seelye’s Design Handbook for Engineers
Battelle’s Atmospheric Data Report

DN BN
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DESIGN ANALYSIS
clent:  NUMATEC HANFORD CORPORATION

subject; W-320 SITE DRAINAGE AT THE INTERFARM
TRANSFER LINE AND C FARM

Location: TANK 241-C-106, 200E

Cale. No.:W320-21-002
Revision;0
Page No.. 2of 6

WOob No. £34262/ W-320

Date:  03/18/86 By: Miju)ster MERC

Checked: 4{«}0,] By:

Revised: By.

CALCULATIONS:
Refer to the DESIGN/ ANAYSIS SECTION.

CONCLUSIONS:

OBJECTIVE section of the calculation.

The preceding evaluation provides design changes which satisfies the project design requirements and when
implemented, will adequately address the flooding and erosion problems occurring at the locations described in the

KEH 0037.00 (06/92) KEF055
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Cale. No. W320-21-002

Revision 0
DESIGN ANALYSIS PageNo. 3 of 6
client:  NUMATEC HANFORD CORPORATION WO/Job No. E34262/ W-320
Subject: W320 SITE DRAINAGE AT THE INTERFARM Date:  03/18/97 - By: M,R Custer /7,@6
TRANSFER LINE AND C FARMS Checked: 4 Moﬂ By:
Location: 241-C-106, 200E AREA Revised: 3
DESIGNIANALYSIS:'

This calculation is provided to evaluate the drainage areas contributing to the flooding and erosion occurring at the
Inter-farm Transfer Line and the area along the north fence line of C Farm, The evaluahon will be developed in two
parts, (1) the Inter-farm Transfer Line area and, (2) C Farm area.
INTER-FARM TRANSFER LINE AREA:
The drainage area south of Seventh Avenue and west of Buffalo Avenue is currently contributing runoff to the
drainage system located on the east side of Buffalo Avenue. This runoff in combination with the existing flow on the
east side, results in flooding conditions during occasional periods of heavy rainfall. The total runoff on the east side
of Buffalo Avenue, flows into a low area southeast of intersection of Seventh and Buffalo Avenues, adjacent to the
Inter-farmTransfer line berm. After ponding develops, the runoff overflows (north) across Seventh Avenue, along
the berm to ‘another low area at a 90 degree turn in the berm. Depending on the duration of the rainfall, portions of
the berm at this location are eroded, as the flow continues through the berm and into the natural drainage route.
Resolution of this condition consists of (1) providing drainage flow paths for the isolated (low) areas along the
berm and, (2) determine the drainage area and flow rate originating on the west side of Buffalo Avenue and
designing an independent drainage system for this flow. The drainage system on the east side of Buffalo Avenue
currently consists of a watershed area of approximately, 3 acres (Reference to calculation W320-21-001, Rev 0).
1) Determine the approximate drainage area southwest of the intersection of Seventh and Buffalo Avenue:

« Width of the drainage area along Seventh Avenue = 500 ft

« Length of the drainage area along Buffalo Avenue = 1000 ft

AREA = 0.5 (500 ft X 1000 ft) = 250000 sq ft = 5.7 acres
2) Determine the slope and drainage routes for the area, based on the high and low points of the drainage area:

« Highest point in the drainage area along Buffalo Avenue = 685.78 ft.

«+ Highest point in the drainage area along Seventh Avenue = 674.54 t.

« Lowest point in the drainage area = 660.90 ft, (located at the south and west side of the intersection)
FLOW PATH (1):

Slope overland to ditch line along Buffalo Avenue = (678.23 ft - 671.60 ft)/ 250 ft = 0,027 ft/ foot
Slope along Buffalo Avenue = (671.60 ft - 660.90 f)/ 400 ft = 10.70/400 = 0.027 = 0.027 ft/ foot

FLOW PATH (2):

Slope overland to ditch line along Seventh Avenue = (678.23 ft - 668.53 ft)/ 275t = 0.035 ft/ foot
Slope along Seventh Avenue = (674.54 ft - 660.90 ft)/ 500 ft = 13.64/ 500 = 0.027 = 0.027 ft/ foot

FLOW PATH (3): .
Slope along Buffalo Avenue = (685.78 ft - 660.90 fiy/ 1000 ft = 24.88/1000 = 0.025 = 0.025 ftifoot

B85 °
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Cale. No. W320-21-002

Revision 0
DESIGN ANALYSIS Page No. 4 of 6
Cient:  NUMATEC HANFORD CORPORATION WOJob No. E34262/ W-320
subject: W320 SITE DRAINAGE AT THE INTERFARM Date:  03/18/97 By: MR Custer ££2C
TRANSFER LINE AND C FARMS creckes: |0 o »{éj}
Location: 241-C-106, 200E AREA Revised: By:

FLOW PATH (4):
Slope along Seventh Avenue = (674.75 ft - 660.90 ft)/ 500 ft = 13.85/ 500 = 0.027 = 0.027 ft/ foot
3) Determine the rainfall intensity (inches / hour) for a 25 year storm = 0.62" / hour
4) Determine the Inlet Time of Concentration (based on Seelye’s Overland flow time chart, Ref. Attachment A, page
2 and calculated ditch time to the inlet), based on the following:
» Character of Ground : Bare Soil
+ Percent of Slope = Use the calculated values or a minimum of 0.50 %
« Ditch type: D-6 (Isosceles Triangle) , typ., (n= 0.040 for ave. jagged and irregular ditch bed)
% Y% %
Velocity, vb (ditch @ Buffalo) = 1.486/n (R) (S) = 1.486/0.040 (0.584)(0.027) =
vb = 3.56 ft/sec, Ditch time = 400 t/ 3.6 ft/ sec (60) = 1.85 minutes
% Y %
Velocity, v7 (ditch @ Seventh) = 1.486/n (R) (S) = 1.486/0.040 (0.584)(0.027) =

v7 = 3.56 ft/sec, Ditch time = 500 ft/ 3.6 fi/sec (60) = 2.3 minutes

Time of Concentration:

a) Overland to Buffalo Avenue, Tof C = 10.3 minutes (Attachment A, page 2)
b) Ditch along Buffalo Avenue to infet, TofC = 1.9 minutes (Attachment A, page 3)
c) Overland to Seventh Avenue, Tof C = 10.5 minutes (Attachment A, page 2)
d) Ditch along Seventh Avenue to inlet, T of C = 2.3 minutes (Attachment A, page 3)

TCi=a+b=122min.
TC2= c_+d =12.8 min.

5) Determine the rainfall intensity, (Ir) for TC = 12.8, say 13 min:

| = 0.62 inches per hour (25 year storm for a 1 hour rainfall), Use | = 0.60

Ir = 2.0 inches/ hour (Attachment A , page 3)
6) Determine the total flow from the south west area, Q:

Q=AxCxlr, where A = 5.7 acres, Ir= 2.0
S . € =0.50 (Runoff coefficient)

. Q=57 cuft/sec .

B6 i
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Cale. No. W320-21-002

Revision 0
A DESIGN ANALYSIS PageNo. 5 of 6
Client: NUMATEC HANFORD CORPORATION WO/Job No. E34262/ W-320
subject: W320 SITE DRAINAGE AT THE INTERFARM Date:  03/18/97 By: R Custer /4/1/
TRANSFER LINE AND C FARMS Checked: A L\ Pﬂ By:
Location: 241-C-106, 200E AREA Revised: By:

7) Design culvert(s) required to drain area, based on: Q = 5.7 cu fi/sec, v = 2.5 fi/sec (assures clean out of culvert)
A=Q/v=57/25=228sqft, Areaof (1)=228/2=114sqft
Y%
Dia. Culvert=[4(2.28sq ft) /I]] = 1.70ft = 20 inches (providing 1 culvert)

» 12"dia. cmp (A=0.79sq ft),
15" dia. cmp (A = 1.23 sq fi),
18" dia. cmp (A= 1.76 sq ft)
21" dia. cmp (A = 2.41 sq ft)
24" dia. cmp (A = 2.52 sq ft)

2- 15" culvert = 2.46 sq ft > 2.28,

« Use 2-15" dia culverts ( A = 2.45 sq ft) > 2.28 sq ft, (use, 2 culverts to reduce the depth requirements
under the road crossings and provide a minimum of 12" cover over the pipe with a soil compaction of 85%)

8) Design the drainage system from the inlet at the intersection of Buffalo and Seventh Avenues to the outlet:

The cross-section of the ditch lines along Seventh and Buffalo Avenues is designed based on an isosceles triangle
configuration (Attachment A, ditch type, D-6A) w/ 1.0 ft depth and 4.0 ft width channel, w/ side slopes of 2 to 1,
typical. The beginning point the of 2 - 15" dia CMP discharge culverts starts at the southwest side of the intersection
of Buffalo and Seventh Avenues at a catch (T.0.B), EL. 660.90 and routes under Seventh Avenue to the north side
of the road to ground level, discharging into a stone lined ditch. The flow proceeds along the stone lined ditch to the
corner of the berm and into 2-15" dia. PVC culverts thru the berm and discharges on the north side of the berm into
a new ditch line. The flow proceeds down the ditch line to the discharge outlet. Modifications to the existing ground
contours are required to establish the new stone lined ditch from the north side of Seventh Avenue to the south side
of the berm and from the north side of the berm to the discharge outlet. (Refer to Attachment B for required
modifications).

9) Design a ditch line from the inlet of the ditch at the north side of Seventh at Buffalo to the berm and from the
berm to the discharge outlet:
Maximum Q (total ) = 5.7 cu ft/ sec + 2.2 cu ft/ sec = 7.9 cu ft/ sec (Required flow by design)
) % % %
v =1.486/n (R) (S),where n = 0.050 (riprapped ditch), R = 0.584, S = 19.1 ft/322.0 ft = 0.059
v=422ft/sec., A(ditchtype,D-6A)=20sqft

Per Attachment A, slope = 0.059 and TYPE D-6A ditch, velocity = 7.0 ft/ sec
Q (provided) = 14.3 cu ft/ sec > Q (required) = 7.9 cu ft/ sec .... ok

PROVIDE Ditch Type D-6A. ) (Attachment A, page 4)

10) Design outlet discharge.culvert: (size and number)
Q (design) = 14.3 cu ft/ sec, v=7.0 ﬁ_/sep (based on capacity of the ditch to be provided)

A (req’d) = Q/ v = (14.3 cu ft/ sec) / (7.0 ft/sec) = 2.04 sq ft.

B-7 d
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Cale. No. W320-21-002

Revision 0
DESIGN ANALYSIS Page No. 6 or 6
client: NUMATEC HANFORD CORPORATION WO/Job No. E34262/ W-320
sSubject: W320 SITE DRAINAGE AT THE INTERFARM pate:  03/18/97 sy: M.RCuster M/(C'/
" TRANSFER LINE AND C FARMS ’ Checked: 41‘(0‘7 By: QJ)
Location: 241-C-106, 200E AREA Revised: .

Considering the infrequent nature of heavy rainfall for the area at the non-critical location of the outlet, the culvert
will be designed for 75% of the miaximum 25 year storm (0.62"/ hour).

A=0.75x2.04sqft=153sqt, A(2-12"dia,) = 0.79sq ft (2) = 1.58 sq ft> 1.53sq ft ... ok
Use 2 - 12" dia. culverts at the outlet discharge (at the existing 4" dia. pipe)
C FARM AREA:
Excessive flooding into existing electrical vaults and handholds and the initial stages of erosion has occurred in the
area adjacent to and along the north fence line in C Farm. A berm line is to be constructed, parallel to the fence
line to provide a controlled route for the runoff. The runoff originates from Tank 241-C-106 in C Farm, and flows
northeast down the tank embankment, through the fence line, where the flooding and erosion occurs. The runoff
then continues downhill to an unused area north of the tank farm. An estimated 20% to 30% of the tank farm area
runoff drains over this route. The slope of the ground across the top of the tank is approximately 0.0039. The slope
from the top to the base of the embankment is 0.40.
1) Determine the estimated drainage area contributing to the flow:
A =300 ft x 300 ft = 90000 sq ft/ 43560 sq ft or approximately 2.1 acres
2) Overland flow time,
Across the top of the tank:
« Estimated distance = 400 ft
« Time of Concentration, Tc = 17 min. (Attachment A, page 2 )
Down the tank embankment): _
« Estimated distance = 32 ft
« Time of Concentration, Tc = 2 min.
4) Concentration Time (total), 17 min + 2 min = 19 min
5) Rainfall intenstty, Ir = 1.5 in/ hour - ’ (Aftachment A, page 3)
6) Determine the total flow from the area, Q:

Q=AxCxlIr, where A=2.1 acres, Ir = 1.5 in/ hr, C = 0.65 (runoff coefficient)
Q=2.1cuft/sec

7) Determine the ditch cross-section required:

« The segmental ditch, D-1 will accommodate the required flow . (Attachment A, page 4)
with the flexibility to increase the height of the channel to address concerns
due to the velocity of the runoff entering the ditch area. .

Provide a built-up berm adjacent t(; the north fence line, approximately 15" to 18" high, beginning
at the foot of the slope of the embankment turning an arc w/ radius of 20 ft and continuing
parallel 15 ft off the fence line to within approximately 40 ft of the northwest corner of the

fence line. _

B-8 .




"DRAINAGE — RUNOFF — 2| 52 Sors

(Aci RATIONAL FORMULA (Logical approach). MN241Rev.0

G RUNOFF = Peck dIscharge of waltershed ir cubic feet per second fc.fs.) dve fo.
OXIMIYTT SOy ossSomed . See F7gs.Ato 5 Py. 18-0/ ( Uswolly 10-25 yeors). ™

A =Arca of wotersted j» ccres. . .

C =Coelficient of remn off, Toble B lebw(Mevsvre of /osses due fo /'nﬁ'/fraf/‘on, efe.).

L =/nfensity of rainfoll jn'inches perrour bosed on Concern trotios tirre, See Po./8-01,

Concentrotion tirmes=fime reguired forrain 7olling of most remote paint to recch os chorge

Lo/t Corcemtrotion firme may /fncluvde Overtand Fflow Yime, Fig. H, Py. 18-0t sorid Channe/

rTow Firre, Pg: 18-05, y 18-06, 78-69 and /8-71.

TABLE A-COMPUTATION FORM FOR RATIONAL FORMULA.,

LOCATION | A oG . DESIGN PROFILE
ICHAN - sose] | [CAPA f\-{ R INV. | IV
. . N [Tme. NEL cryY|it. ELEV. JELEV.
STRERT rrom| o [N toa ¢ | TO forme| oF | 1 | @ lon f"oﬁ n |Fuw|per “f'ff‘"‘ ';";" OSBESypoER [Lowe r)
€ INET e leone] o [e£3. pipe per it cfsisec,| I | T f;’ END [END
- 128

FIRsT S| A | B j1.8 | 1.844]/65|03]85|38|z0 15°Loosl.o15| 4.6 |3.9-] 60l0.48] o le2es 8152

MAIN RO.| B | ¢ |19 )3.7].50 251/68|3.7168| p-zl.o11 |.030}12.0]| 2.8 | 420ld¢2] o 1.52(76.90)
“ v | | D |20]57]50 1823135100y 21" L.oorlois| 1.1 | 4.5 | 480 3.36]2.20(7470]70.34

*Note thot the Sequence of design os in e xample, Fig.Jd, Pa. [8-0lirveNes #rio/l

ossumptiors in delerrmiining £,
F i i mrenkhaole.

- _ _RunNvoFrm YALUE. VAaLLE By
[T\BLE B~ VALUES OF c-Zgzezz_  [aavi. SIS
e SURFACES MIN. | Max] Min, [ ax.
ROOCFS |, slag to metarl. ©:2011.00 |o. 70| 0.o5 o]
Corcrete or Asphajr. . : o.20[1.00 [02s [T.00 |®
(PAVEMENTS| Bifuvmiirmoas Mococorrs, Opern orne closed Fype. o.7010.90 | 0.70|0.90 ®
Grovel, from cleon ond /eose 7o Cloyey ornd compoch 0.-25]0.70 1015 | 0.30 [©)
R.R. YARDS : 0101035} 0101035 |(D
SBAND, 170777 errriforsm Sroin size,no fines, | Bare 0.15 [d.50 | 0.0t [0.58 @
Yo well groded, some cloy orsilt Light VeoeIafion [o.lo |o-ao|cnl (o35 | @
) Dense Vegetatiar | ©.05] ©.30] 6.01 | 6.55 @
LoAn, From sondy or grovelly fo Bore o-20]c.6o
: c/aye - Lioht Vegerotion | 0.10 | 0.5
EARTH . Dense Veoelotion) 0.05 | .35
SurFACES G RAVEL, rrom cleor grovel one’ grovel |Bare ©-25 K0.65)]
. Sond mixfures, ro si/t or cloy Jo bigh |Light Vegetopion | 0.5 | o.50
cloy _or si/t conterrst Lernse Yegetetion] 0-10 | 0.40
CLAY; from coorse Sondly or silty fo |Dore o.30lo7s5[S 016576 |
pure colloicdsl clogs. Light Yecelotion] 0.20] 0.60 | ©.10]1 0.70 ®
Pense Vecel/otion] ©15 | ©.50] 6.161 0.95 @
Cily, business orecs. 0.60]0.75 | 0.60} 0.95 | ®
11y, dense resicentiol oreos, Yory s fo soif ond vegefoiiors. | 0.50 | 6.65 | 6.50] 6.¢6
c'a;fz::i/;g Svdurbeon resicentiol oreas, ° i o ©.35 055 ] 0.25] c.40 g
. Ryrol D/stricss, - “ . o210 {0.25]| o.10] 025 |
Larks, Go/f Covrses, ete., w - . S.i0 |e.35] 0.05]6.25 | D

NOTE: Varves of & “ror corth surfoces ore further voried by degree of sofurotion,
compacrron, surroce //reg.f//af('lz_‘y andg s/ope, by chorocier of svbsoil, ond by
presence of frost or Flozed 3pow. op jce. :

A sant Kuichling, Report, Bock Bpy Sewen ege Disfrict, Bostory, 1909,
JmefColf and £ddy, Americorn Se werage pLroctice, /1928. MS Graw-Hill,
@ Used by City of Boston, reported by Metcolf £ £ddy. :
Q@ Useo by City of Derroit repotted by Mertcolr £ £y, . .
@ L.C. Yrgatrort, Crvi/ £ﬂy/’f7ee//’/79 Horobook, /1940. M= Graw-}ill.
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| D.RAINAG E- DITCHES-COMMON SECTIONS-|

ATTACHMENT A
r & . <aLl. w3zo-ZI-00, REV.O
1. BHT. QoFs .

1A TRI A;\: G\U L;’;\ R doiyi bedm/’n.)
D- - . g
Unegqual side slopes COBBLED GUTTER

S5

Bose required same as for concrete

T ) pavement:

U-1B BITUMINOUS GUTTER |- CONCRETE GUTTER
20° - |TABLE A — PROPERTIES OF DITCHES
] DIMENSION YDRAULICS

HIW Jalp|R |RB]
6% 5:07) 1.84] 5.16l0.356l0.502
2:782:] ~ 16° | 7:°0°0 1.75] 7.7410.245/0.392
2:182:1) - 1521 720" 1.64| 7.0810.2320.377
5 to 10 — 14.57 10°0" 1.68]10.38l0.162]0. 297}
1%:7° 0%l Fo7| 5°0°| 3.50| 5.670.624]0.730
2: 0*17°0°) 6°0°]| 2.00{ 6.470.6/8]0.726
: =07 120°]_8 0’|l 5.00] 8.3210.607]0.712
20°| 126°] 72 67] 7.88] 8.4110.937]0.958
3-0°1/26°]_9-0}§ 9.00] 9.7/ 0.927|o.95/
320" 1267} 122 07| 11.25] 12.4910.90110.933
3:0%12:0°| 9-0"||s2.00(10.2111.1751. 174
3-0°1220°%] 11-0"||14.00{11.94]1.77311.112
07| 15°0°[/8.00175.6511.75011.097
*173:07||25.50)14.8211. 72111.436
16:071130.00\17.42]1. 7221/, 437
22°0"39.00[22.9717.69811.423
4:0°ll 2.00] 4.47]0.447(0.584
6:0°ll 3.00| 6.32]0.4750.609
8:0°1 8.00] 8.94[0.895/0.929
72°0°112.00112.6510.949|0.965|
12-0°1118.00113.421.341(1.216
18:0°1127.001/8.97 |1.42311.265
140"\ 7.00|/4. 14 10.49510.626
280"1128.00126, 2810.99010.993
42:0°]163.00\42.43]1.425]1. 302
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KAISER ENGINEERS ___Page i of iii
FANEORD CALCULATION ::gﬁ)r(mcmlon AND [—
11/17/93

This sheet shows the status and description of the attached Design Analysis sheets.

pisciptine STRUCTURAL wo/dob No. ER4289 - EQUIPMENT Caleulation No. W320-24-001
REMOVAL SYSTEM (ERS)

Project No. & Name PROJECT W-320; TANK 241-C-106 - REMOVAL OF IN-TANK EQUIPMENT
caleutation 1tem COLD TEST FACILITY MOCK-UPS

These calculations apply to:

pug. No. H-6-13294 1/1, H-6-13295 1/1, H-6-13296 1/1 Rev. No. O
Dug. No. Rev. No.
Other (Study, CDR) Rev. No.

The status of these calculations is:

[] Preliminary Calcutations

[X] Final Calculations .

[] Check Calculations (On Calculation Dated )

[] Void Calculation (Reason Voided )

incorporated in Final Drawings? [X] Yes [1 No
This catculation verified by ‘independent “check" calculations? {1 Yes [X] No

original and Revised Calculation Approvais:

Rev. O Rev. 1 Rev. 2
Signature/Date Signature/Date Signature/Date

omen A Rpent 25| Sinears, Repud™ o et
Checked by e ) N

" \_Z}:f& { Pl a)//‘ . (/,I,rl cf(/%ﬁq W[’ M 6&?&
Approved b ~ |
S ?WMM PRIL Qw@wﬂuamm

‘originator

ot S bte Bl one poin 118
INDEX /
Design Analysis Description
Page No. .
1,2 OBJECTIVES; CRITERIA; DATA; ASSUMPTIONS; METHODS; REFERENCES;

]CALC_ULATION; CONCLUSIONS.
&1 3-1zo | Body of Calculation 2 SumsmARY SkeTedes (Cer® MEC &R9[a)

App. A

A-1 DSI (12/6/93) stating "Cold Test Facility Input Loads"
A-2,3 Waste tank vapor space negative pressure design criteria
A-4 Crosby "Heavy Duty Swivel Hoist Rings"

SUMMARYV OF REV 1 CHANGES: \
Page i, Revised Index & Added PE Stamp " QGAL
Page 1, Revised Objective & References
Page 9, Added HDI Interaction Formula
Page 13, Modified Adapter Plate Design

KEH 0378.00 (06/92) KEFOT2

C-1
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Calc. No. W-320-24-001 wev.e
p. iii of iii

DESIGN VERIFICATION SCREENING CRITERIA  1NF-2461, Rev. 0

Project/Document No. v 220 .

PEZ MoP ES 13N

CALCVLATION ND. W-H2o-z24 -0l

When the design or design change affects hardware, formal design verification must be performed if one or more

of the following questions must be answered affirmatively (YES}.

YES NO
X 1. Does the design or design change involved meet the established criteria to be
considered Safety Class 1 or 27

X 2. Does this design or design change cause or permit changes to Safety Class 1
or 2 instrument or alarm setpoints outside of previously approved
operational limits?

X 3. Does this design or design change significantly affect the nuclear safety
consequences of a malfunction or failure of the structure, system, or
component?

X 4. Does this design or design change involve or change desxgn that has

previously undergone formal design venfucatnon?

oo

2. /0. 94

Assigned Lead Engineer Date
?w,w“x 2 ~L1-Gg
” Responsible Discipline Manager. Date

Original Design Package Distribution:
Project Manager ' _
Design Verification Officer

Engineering Document Controf

Design Change Distribution:
Attach to Engineering Change Notice

KEH-1981.00 (06791)
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KAISER ENGINEERS catc. No. W320-24-001
HANFORD -
Rev1s1on,g/ {

DESIGN ANALYSIS Page No. 1 of 20
client WHC " Wo/dob No. ER4289 ’
subject COLD TEST FACILITY: MOCK-UPS FOR TANK pste 11/17/93 By J.G. RUPERT <{AM(

PITS 241-CR-06A,B AND 241-AY-02B. checked 8 7/94 By MEC

Location CAISSON W-106, N40587.4, W59513.2 Revised (/22/#4 gy {/J. ?W
OBJECTIVE

Using the existing Cold Test Facility (Project W-106), design an adjustable
steel platform to support mock pumps and risers and transition-spools to

the flexible receiver. The designs shall be based on existing tank pits
241-CR-06A,B and 241-AY-02B. Detail three mock risers to match appropriate
parameters of the existing risers installed in the tank pits. The mock-up

o facility will be used for training personnel in removal of existing

W [q'i equipment from underground storage tanks 241-C-106 and 241-AY-102. The necessity

bﬁk of a seismic analysis was considered. Because the 1/2" platform is not attached
to the ledger angle support (it rests on a neoprene gasket), the support would
not be affected by lateral seismic activity so no seismic analysis was performed.
CRITERIA

DOE ORDER 6430.1A, 04/06/89

FUNCTIONAL DESIGN CRITERIA: WHC-SD-W320-FDC-001 REV. 2

LETTERS OF INSTRUCTION: LOI 9357428 (9/8/93), LOI 9358855 (10/20/93), LOI

9360642 (1/5/94)

DATA

SEE APPENDIX A OF CALCULATION:

1. Mock pump and transition spool weights

2. Vacuum load in vapor space of tank
241-C-106: -5.9 in. wg (See 0SD-T-151-00013, Rev. D-1, p. 12)
241-AY-102: -4.0 in. wg (See WHC-SD-WM-OSR-004. Rev 0, p. 3-17)

3. Heavy Duty Swivel Hoist Rings

ASSUMPTIONS

The maximum. operating vacuum load allowed in these tanks is -5.9 in. wg. A
maximum vacuum of -8.0 in. wg is assumed for the Cold Test Facility.

METHODS: Hand Calculations -
REFERENCES

L& AISC MANUAL OF STEEL CONSTRUCTION; 9th ed., 1989

M rﬂ ICBO EVALUATION REPORT No. 2895, 1/91

b;ﬂ DESIGN OF WELDED STRUCTURES, BLODGETT, 0.; 14th ed., 1991.
0N SDC 4.1, REV. 11 . :

AWS D1.1-92, STRUCTURAL STEEL WELDING CODE

DWG. H-6-10602 REV. 2; CAISSON VAULT

TUBE TURN CATALOG, NO. 311

ROARK'S FORMULAS FOR STRESS AND STRAIN; 6th ed.

O~ OVOI = LI N =
e v e e e e s

KEH 0037.00 (06/92) KEF055 ' T Cc4
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KAISER ENGINEERS . calc. No. W320-24-001
FHANFORD P
Revision 0
DESIGN ANALYSIS page No. 2 of 20

client WHC wo/Job No. ER4289
subject COLD TEST FACILITY: MOCK-UPS FOR TANK pate 11/17/93 By J.G. RUPERT

PITS 241-CR-06A,B AND 241-AY-02B. Checked By
Location CAISSON W-106, N40587.4, W59513.2 Revised By
CALCULATION

SEE ATTACHED CALCULATION
_CONCLUSTONS

The mock-up platform represents the "floor" of the existing pits from which
equipment will be removed. These calculations provide for a 1/2" plate platform
which is supported by a frame made of L 6X4X1/2 which is designed to accept the
full design load. No load carrying capability is credited to the plate (ie., not
a composite structure). The 1/2" plate platform is to be supported by a L 5X3X3/8
ledger attached with 5/8" HDIs to the inside perimeter of the CTF concrete pit.

To allow for the negative pressure maintained in the vapor space of the actual
waste tanks, the platform is designed to resist a vacuum load of -8.0 inches of
water (gage). This is approximately 33% greater than the maximum negative
pressure allowed in the tank. Vacuum seal is maintained by using 1/8" neoprene
gaskets and polyethylene tape with an acrylic adhesive.

A 43-1/2" diameter hole in the center of the platform allows installation of the
various mock riser assemblies. These risers are complete with dowels and studs to
Tocate and secure (if necessary) the mock pumps. In addition to the vacuum
loading, the platform is designed to support the weight of a three part assembly
composed of the mock riser, a transition spool piece (used to adapt the flexible
receiver to the riser flange), and a mock pump.

Note: At this time, training is scheduled to be performed using the mock
assemblies for the 241-CR-06A and -06B pits. Since equipment must be removed from
the 241-AY-02B pit also, and due to the changing decisions on which pits should
receive simulation training, mock-up assemblies are designed and drawn for this
pit also. Preliminary calculations show the mock-up assembly for this pit is the
heaviest of the three and if not considered could cause significant
rework/recalculation of the CTF platform structure.

KEH 0037.00 (06/92) KEFO5S ' Y
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KAISER ENGINEERS Cale. No. =320 - 24- oo
HANFORO o Revision

DESIGN ANALYSIS Page No. 5 of zo
Client WHC WO/Job No. ER 4284 X
SubjeCt cob TEST FacunTY : Mot upe For _ Date /4[4 By Rupeat
TAMK PITS  zl- CR-vLa B qud 2aAl-Ay-pep  Checked @A/7/d4 By M/LC/
Location , a\460 1o -1l Revised By

DESG AN ABTUSTARLE PLAT Folm/SupPoeTs AUD DETML Mot ZISENS For
L ALTEST TRAN 0S4 FACILITY (CTF) . TANIC PIT Motk-up.
CZ4-CR - oLA, 241-Cu-owl ) 24l AY-02BR:

=

—

ST

= e

: P ) |
*-54:4300-057 KEF-003700 (06/32)
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KAISER ENGINEERS Cale. No. |y-%2p - 244- o0
HANFORD : Revision 2

DESIGN ANALYSIS Page No. 4 of 25
Client  \ e . WO/Job No. ¢ 42 24
Subject coun vE4T FACILITY ; Mock-ups For D38 i/4/g4 By L. Rupend”
TALE PiTs 2dl- CR-0L AB Avo 24]-Av-pep Checked =/9/54 BY AspC
Location (415500 LU-i00 Revised By

. DETERMULE PLATERI LOADISY

L THE Following WEIGHTS FolR THE Mok PUMPs Awubd THE TRAwsiTIoN SPeel PIECES
WERE TRADSMITTES BY KEH ME GRUP o8 A DT (19/6]23 ). SEE APPEMdIX A .
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KAISER ENGINEERS Cale. No. W-320-24- oo\
HANFORD Revision 2]
DESIGN ANALYSIS Page No. <~ of 2o

WO/Job No. sz dzgq
Date /4 /a4 _ BY £, Rupet
Checked 2 /2 /64 By "atlC

Client Lo e
Subject £ 1h TEST FACIATY : Motk-ups Folt

TARK PATS 241~ CR-DlL A B AD Z4L-AY-D2R
Location ¢ 4146503 -0l Revised By
- . . - . L - L \ .
ZH- LR-pb B | ks 2!
7
4 2" R Fukge (ReE 1) - 2 ' . &
% en x '-u' T ) ’I | .
LR ) feT koLl ped 7 43 v f
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KAISER ENGINEERS Cale. No. y-»20-24- ol
HANFORDO Revision __ o =
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A DON’ f SAY IT --- Hrite It! DATE: December 6, 1993

/)
TO: James G Rupert FROM: Rodney C. Campbell M
Telephone: 376-7364

cc:  Dean Jones, Don MacIsaac, Mark Manderbach

SUBJECT: Cold Test Facility Input Loads

These items are in reference to the CC:Mail message that you sent Dean Jones.
For item 1:

1. The weight of the Transfer Pump in 241-CR-06A is 1530 1bs as calculated
in W320-25-006.

2. The weight of the Heel Jet in 241-CR-06B is 3152 1bs as calculated in
W320-25-004.

3. The weight of the Agitator Pump in 241-AY-02B is 2780 1bs as calculated
in W320-25-005.

4. The 241-AY-02B spool piece weight is 1633 Tbs as calculated in
W320-25-008.

5. The 241-CR-06A spool piece weight is 1276 1bs as calculated in
W320-25-009.

6. The 241-CR-06B spool piece weight is 886 1bs as calculated in
W320-25-010.

For item 2:
The drawings that you listed and are designing to are correct.
For item 3:

Please keep us updated so that we can keep our cross index up to date. The
oveﬁ”referenced numbers are so that you can create your cross index.

54-3000-101 (9/59) (EF) GEFOl4 .
DSI C24 .
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Detection/Control: Active ventilation systems are equipped with continuous
air monitors (CAMs) and record samplers.” CAMs are interlocked to shutdown the
ventilation fan when radionuclides exceed the high level setpoint. Record
samp]eshare collected continuously and analyzed weekly for gross beta/gamma
and alpha.

Recovery Action: If the specification limits are violated, the Tank Farm
shift manager shall notify the managers of Tank Farm Operations, SSTPE, Tank
Farm Plant Engineering (TFPE), and Health Physics. If the required monitoring
and sampling is inoperable for more than 24 hours, the exhauster shall be
shutdown and all risers to the affected tanks sealed according to 13.2.2.D.1.

C. Ventilation Operating Pressures

Variable Specification Limit
Ventilation Operating Pressure - Maximum: -0.1 in wg

Minimum: -5.9 in wg

Technical Basis: See SD-RE-TI-035, Jechnical Basis for Single-Shell Tank

Operating Specifications, p. 18. Filter failure will be indicated by alarm on
the continuous air monitor.

Detection/Control: The active ventilation systems are equipped with pressure
sensors. Pressures in some tanks are measured periodically during
psychrometric measurements of each ventilation system.

Limiting Control Setting Recovery Action: If this specification limit is
violated, the system shall be restored within one shift to within the
requirement. The Tank Farm shift manager shall contact the managers of Tank
Farm Operations and SSTPE. Immediate recovery actions may include an
adjustment of the air-inleakage to actively ventilated tanks under the
direction of the shift manager where provisions have been made for variable
inflow.

e
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WHC-SD-WM-0SR-004 Section 3
REV O Primary Tank Minimum
Vapor Space Pressure

LCO 3.3.2

3.3  PRESSURE MONITORING SYSTEMS
3.3.2 Primary Tank Vapor Space Pressure

LC0 3.3.2

APPLICABILITY:

The pressure in each primary tank vapor space, re]ativé to
atmospheric pressure, shall be maintained > -4 and < 0
inches water gauge.

OPERATION, STANDBY, REPAIR and RESTRICTED tank MODES.
ACTIONS
CONDITION . REQUIRED ACTION COMPLETION
TIME
A. Primary tank vapor Al 3¢

space pressure
outside limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.2.1

VERIFY primary tank vapor space pressure is
> -4 and < 0 inches water gauge. .

/v/'\,\,%
: Calc. No. W-320-24-001 &
Rev. 0 o
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nemrarer-canr , CATALeg #a4 , , .
Lifting Eyes, Nuts, & Swivels

Heavy-Duty Safety iloist Rings

440

Lif

Use these pad

Pivot 180° and swivel 360° to compensate for pitch, Avallable: Load limits to 75,000 fbs.; long-lmln? bt machinery, 01“'#’
roll, and sway when [lfting unbalanced loads. Reduce models; ll-caddplatln ; and metric sizes. Specily n Eye Shou
fisks in lifting, moving, and turning heavy equipment. quirements and 30527999, Prices on request, 9. 0.0, b
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KAISER ENGINEERS CALCULATION IDENTIFICATION AND

INDEX

Page iof iii

Date

06/15/94

This sheet shows the status and description of the attached Desig

Discipline STRUCTURAL wo/Job No. ER5735

These calculations apply to:

n Analysi's sheets.

(:gl_culation No. W320-24-005

Project No. & Name PROJECT W-320; EQUIPMENT REMOVAL SYSTEM
cateutation 1tem. DESIGN TWO ELECTRICAL EQUIPMENT SKIDS AND ONE CONCRETE SLAB

CONCLUSIONS.

Owg. No. H—2—820756 SHT 2/2 Rev. No. O

pug. No. H-2-820755 SHT 1/1 Rev. No. O

other (study, cor) N/A Rev. No. N/A
The status of these calculations is:

[] © Preliminary Calculations

[X] Final Calculations

[1 Check Calculations (On Calculation Dated )

[1 Void Calculation (Reason Voided )

Incorporated in Final Drawings? [X] Yes [1 No

This calculation verified by independent “check" calculations? [1 Yes [X] o
original and Revised Calculation Approvals:

Rev. 0 Rev. 1 Rev. 2
Signature/Date Signature/Date Signature/Date
originator J bvt‘ Dl»/zé/q‘i.
Checked by Q M ulxol%,
Approved by Q
¥£2(1J4;)chjkzﬁid (ol
hecked i
e Y bata Wmﬁ/ﬁ
[§
INDEX

Design Analysis Description

Page No.

1 " | OBJECTIVES; CRITERIA; DATA; ASSUMPTIONS; METHODS; REFERENCES; CALCULATION;

2-19 Body of Calculation

App. A Copy of H-2-820756 sht 2/2, showing equipment loads and dimensions.
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DESIGN VERIFICATION SCREENING CRITERIA HNF-2461, Rev. 0
Project/Document No. Calculation No. W320<24-005-Rev. 0, p. iii of iii
When the design or design change affects hardware, formal design verification must be performed if one or more
of the following questions must be answered affirmatively {YES).
YES NO

X 1. Does the design or design change involved meet the established criteria to be
considered Safety Class 1?

X 2. Does this design or design change cause or permit changes to Safety Class 1
instrument or alarm setpoints outside of previously approved
operational limits?

X 3. Does this design or design change significantly affect the nuclear or
environmental safety consequences of a malfunction or failure of the
structure, system, or component?

X 4. Does this design or design change involve or change design that has
previously undergone formal design verification?

Yoo o
Doty Cef30]%
Assigned Lead Engineer Date
A
\ = (0’ Idl 84
Responsible Discipline Manager \ Didte
Original Design Package Distribution: .Design Change Distribution:
Project Manager . Attach to Engineering Change Notice
Design Verification Officer

Engineering Document C6ntrol
[

KEH-1981.00 (09/92)
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KAISER ENGINEERS ' * calc. No. W320-24-005
HANFORD . ’ Revision 0
DESIGN ANALYSIS Page No. 1 of 19

client WHC wo/dob No.- ER5735 ] ot ok
subject W320 EQUIPMENT REMOVAL SYSTEM : pate 06/15/94 ByJ.G. RUPE out”

: v checked ({30704 - BYM
Location 241—C, 241-AY TANK FARMS Revised By
OBJECTIVE

Design a Transformer/Breaker Skid (Skid #1) and a Transfer Switches/Breakers Skid
(Skid #2). Design a slab and anchors to support Skid #1.

CRITERIA

DOE ORDER 6430.1A, 04/06/89 :
FUNCTIONAL DESIGN CRITERIA: WHC-SD-W320-FDC-001 REV. 2

DATA
See copy of Dwg. H-2-820756 Sht 2/2, showing equipment weights and materials.
ASSUMPTIONS

Weights and depths of equipment shall not exceed those shown on the marked-up
drawing referenced under "DATA".

METHODS :
Hand Calculations
REFERENCES

AISC MANUAL OF STEEL CONSTRUCTION; 9th ed., 1989
UNISTRUT - GENERAL ENGINEERING CATALOG, NO. 12, 1992
SDC 4.1, REV. 11

ANSI/ASCE 7-88

UBC-91

SDC 4.2, REV. 0

ACI 318-89

ROARK'S FORMULAS FOR STRESS & STRAIN, YOUNG, W., 5th ED.

00~y P WS =

CALCULATION
See attached calculation
CONCLUSIONS

Build two skids as shown in attached summary sketches. To support the electrical
Transformer/Breaker Skid (Skid #1) use a concrete slab 4'W X 12'L X 6"T with one
mat of #4 temperature steel @ 9" 0/C, E.W. Use 4 ea. 1/2" HKB II concrete anchors
(min. embedment) to attach Skid #1 to the slab. Skid #2 is to be supported on
soil due to the temporary use of the electrical equipment. Fill the two cavities
in the base of Skid #2 with concrete to provide overturning stability.

KEH 0037.00 (06/92) KEFO55
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étuh #] X/F}/)R/Bl?&»? P

*'544300:037 ' KEH-0037.00 (06792)

D-5



FINTT=£4010, NOV. V
KAISER ENGINEERS : . Calc. No. 1o %2p-24- 009
A HANFDRD

Revision o
DESIGN ANALYSIS Page No. 3 of 19
Client i WOQ/Job No. gp —;’7%’
SubjeCt | %20 EQUIPMEST vl Sy Date_av/j/94

Chacked U,Bdlu m
Location z41-¢ , 241-AY TANK FARMS Revised -~ - * By

L b _CHEQK STRESS 0B W XIS SEVD. ASOME ALL EQUIPMEST LaADS ARE L
TARES. BY. ORE Lk 15 X 120" (CopSERVATWE). .

;.,_&Afe\g : E&\J\P = .Je(> l—b e B el
L L UMSTRIT = Rloos e ) ,»24 N\ ReE. 2, p.?); RS I
il Pleel @ 3.8 R T
| S (2.:4' )5,5 pLE. +(a¥|%’)m pH "'"5..”_"’:

A fté ?ACV- L. EQWP /l"’D ik ll,o)l—‘7 ’ ’;lb Lb

f _UNIST Fu:r -.Jau}m BRI ,>4{ +. (zu V3. 5,,,@;_ e

'5&9\ \_L

| U e WIS L

LIE a0 mt (pER 1 p. g-5)

,@' P’\x =?x /4 = 5).1,?'_"1_';' £ 2p' 4 = 2aL4 Pl .b . o
'. . Sx e Sk : ‘,1-"7—.1:..»3 . . - .

~ NDTE wbx \s.«ls NopcaMMc" (,2;; p T L

S ﬂ%ﬁv_tg_@ KU g BRACED, & 4'-8Y MAR. (74" ¢ Qo by = L (£.99%) =94 q"

e MR Hme

= 0.t % 3k voo ps\ = 2h e Pﬁ' o%

. $4-4300-037  KEH- 0037 00’ (06792)
' D-8



FINIT=£2%0 3, INOV. V

KAISER ENGINEERS : . Calc. No. 1320-24-005
| HANFOROD Revision o
. DESIGN ANALYSIS . Page No. ﬂ of 19
Client 4, WO/Job No. £p 5%~

SubjeCt 1,270 EPUIPMEST REMOVAL SYSTEM Date wu/i5/94 BY ~frg. Cupent”
- Checked U—Ba[@& By Vo) oo te

Location 241-C , 24|~ AY TADK FARMS Revised - By

LgEg: gg bggf.gc-rm-! AGSVME AL LodD. 15 TAKED €@ MID-SPAL oF ONE WbX 15,

%zu. B N 0. ok ¢ X = ,,f-a,.:s"‘,"? o
4% (24K = DA lmd). e

Adi) SEID -””é

X _\b.;.EMME_'
s&qu MIOVED... ‘pﬂi
._u__Hom %m-\TAL szrwna Mhm»)wb Lo&bsm
| REGUGIBLE . STRESS. 1) U THE | WEAK. AX. zeauuzm_o.g _bg
§ ‘ ‘__z>F Tm—: wloxw F?Awa,_vaz-nwr(. SEBMIC. LoA—o 15 -rmcw eav, THRE_ .

,.?c.raiél}fﬁf%«;s#%"' I ff',f_, B

-‘% GileAe
= o, m>2'7" ke A('.[\/)..,.,‘.
oSl (o 5)(;101; 70) r

0,60 (REF A /mw;tp) e

< LS pad

(rer . CBeewd.
\/Artms %Y s\'rwtnwl COMPPREST ..

Vi.,,i:...:..H-"’—,—P}v,‘(;(_"B.Z)(Jvz)zv.=,' 18,2 psf ¥ Ag

b e e 54 43000377 KER:0037.00 106192



FINE =280 1, IRV T =

KAISER ENGINEERS : . " Cale. No. 12%20-24 - 0o
HANFORD ) Revision o

DESIGN ANALYSIS PageNo. _ 4 of _ 14
Client e WO0O/Job No. g 51my

Subject |%2p EQUIPMENT REMovAL SYsTEr D38 ob/ysia4 By oA Pwn%z"
Checked U.{;o[OL4 Bv ,V_wxl),‘“ N

Location 14,[-.(,l 241 - AY TANK PARMS Revised
- 651$Mlc LoAd  (5¢-3)

LT = L2t (REFB, 5.4) .
i Lt 028 (t?F" A TARLE 2% I\

__._..,.;...,,.__,Ag.__w? _VARIES %Y ‘.QITV&wal/CcOWP"MEH' .

O X 0I5 = 1o (BEF. S, TARE 25®
: £ sEeT 2330

90 4 et led = o L (Mzwl?,w‘r) R e

L (DuisTRUT m,eaa P 35 e

A TV Fﬂ-‘ﬁ*
Mo 7ol g 21 s s F

o M = 3 w& x ,l;"} (3254 92 + <o 757”1'%-4' Ve gsggd

40 s D me Autwons (pe 4, L)

54:4300°037 ~ KEH-0037.00 (06192}




FTIUNIT LT 8, TR T W

KAISER ENGINEERS' : . Cale. No. 1320 ~24- o5
| HANFORDO Revision o

DESIGN ANALYSIS PageNo. _ _ of 4 _
Client Lo ¢ WO/Job No. gy, 5954
Subject 1320 EQUIPMENT Pemoydt <eTEY 0318 ou/ivja4  BY 4 0 Rupety

Checked U’JL:}IOM— By "PAizp

12

Location 241- ¢ z4|- AY TAPK FARNS Revised By
L SEISMNG T - o ;‘_ _ -
. 1 :zf}.,!lzf,,.gse;_,;. 5 N
L = omt (feewd= B

R e N o

= o 1%Que i

: N

: ,,111&-., N

i ! i . I & L

J(I&&i— ) 30" L
3t 14 t19. s

e i e ey ._,-, e e 1
SRR NSRS 4 15 5 2\ 3 4114
LoADS swqw»-!

4 besu,p Apcmg,; Fop: Sy i - el
Au_ow Arp/)Jm?.C Tl RES ST, Fuu, mm- Ot - CCDHSE?—VA"’I\/,E)

N SO

slo”

I S U WLX 15 FRAME. PLAN

VAN SN YRR u;,/gm
il 4,P>.<,>'f—‘l' 2 ,ffﬁoq's : _

TAI.LO\» ;- 1200 u,/gpm’ z'/4" Emwb »424 u, Tok :
-VAu.ouu = 14ze Ua/ﬁm:r 2/4" EVIP;ED > 2ot g O (]’Z;r (,, |A15q;‘3)

i (Fer M EDGE T For HKmf SEE REF.L., TABLE 1o

' 54:4300°037 EHAODSf.ob'(O"6792i

D-9.



FANF-<401, nev. U

KAISER ENGINEER.S' : : Caic. No. 320~ 24- o0

| HaNFORD Revision __ o

DESIGN ANALYSIS PageNo. _ =5 of 4
Client | 4/ WO/Job No. gr 5159

Subject yy7p ERUIP MEWT [REMOVAL syoTEsy Date wousis/ad BY Lo Rupents
Checked U-BOID& By ‘¥ L.

Location 24\-¢, 24V-AY TAOK FARMS Revised By
: N+ —r' L e on.‘-;' .(... 42@ L Z LI e
_ ILV/ W T,(..ww— ‘ 42w 12002 : .
o '; P R Lk N —
u;a /1 }m f/wﬁc.mn- SR E) T SLAR

L SRR URISTRUT douvmieos BeAms Uten Eoik_ofl-g" m;gé ERUIPMEDT BAC

3_4 ( MEMPBER "»l’kE’LA[Zf. ALGD. éufFlcll.y_':Eforl THE M=% WwibE RACKY . -

%Elewc LoAD ok mu

W = T PARE. + W‘E_UIJFEW{Y._\‘ wt_w«smur,. (SEE P D

tp= 2ZClp 1,)4)”,“— 0T A3

Mp S 1580 (4= 98) = 37pL" - # ~(WP TAKED € AT AROVE BASE.
: ‘ : \J,opq-;zms L CopsprvATIVE

Wish LoAD & RACK : .

ey MHH Yotk

£ D40 U (24 LBeowo TR (F TAKED @ Colomu | b H'r)

e - SO A : e e e - _bl‘._"
T TYmy Pieer UMISTRUT Fol cotvsms. : "

LT MEREL Cotvrn A FLAGPOLE. “iwzv CREEN, poss o
o EFFECTWE_LEQGTH of Cotvmd = KL = 2.1 (42" 14 “) = S s«w o' . z;g -

. (LoM SERVAT WE) —
L MA AMLoWABLE LoAb. €. ST FALE = 5090 e € (o” W / vy

R [ (REF. 2, pa2l)
TRPUTE Mg, Ao mw;m—
M, = saptlx 3295% = 4ade T ‘*/ Plest Cplomp
T

Céminés LAbS (D + Wep 2, REF 4,2.3)

My = k'i:a+|vv\LLx L, 7+ mzb“ 4 = gL ¥ B
¥ < az4u‘"‘ AwaED er

| TedEck s en -Ao},»n_ ‘,,'3“ Fqﬁis‘\lé. ke, z,"P 2, 20) L

e A® Ma = 7ra> - # BB P < ok (om)= (Ao i ]

& e [ P -

Sox .12 l'—’3 c L :

e e e T B p

54-4300°037 7 'KEH-0037.00 (06791)
D-1q



FINT =28V 5, IAsr-

KAISER ENGINEERS’ : : Calc. No. w»zp - 2&-«»», ’
. HANFORD . Revision o
DESIGN ANALYSIS PageNo. _ 2 of 14
Client (oHe WO/Job No. ges1%5
Subiect 1320 - EQUIPMENT. REMOVAL SYSTEN) Date vv/i/94 Bv%ﬁslﬂi—» Pugp
Checked (_qjggiﬂm By Y{y Yres
Location zJ;\-(, zA- A TANE FARMS Revised = By

’I‘IZ\.’ Plevs UVISTRYT Fo Racie BEAMS ~ ASSUME AL GRAVITY LoAd .
o 1% TAKEN C_CTR.. 9?%* AS A SIMPLE BEA—M = Two. Pleve: (copsqzwwwr,)_

g,..P/wr:L £ w:nw&y
illen ke 152 =; LIES

L MLEM_.L_OAML% S5 p. ok inie ]
R W’/au lpé_e od 71‘7 o ? 14D Ua - (EF 2, p. 24) e -
. . : ! \ww.eww{ ok . o
- i j ). FoR.. A'-an LEuc,-rH oF le -
pe2d T SEE. FomTRoTE ! 3.)
NN R ;ppz‘p‘,l‘,,g_w:x gw"/%-' i ohediie > \?ﬁréo«-e ISP

ODHMEC‘FmpJ 'TZ> Lt XI5 s;cm BASE

240 L v 3"+ jplo ¥ 2
N CANE BTN S R

. Bo‘l"ﬂ Andqug T
—— o “CLpb CTY?\ s 2
35" . L GECTION X=X i

Cnera

D-1t

T SA4300°037 T KER-0037 .00 (06792



TN TETEVE, NSV U

KAISER ENGINEERS : . Cale. No. “2520 - 24 -o0
| HANFORD Revision
, : DESIGN ANALYSIS Page No. ———Qof 19
Client ¢ WO/ab No. g 5734

Subject 1,225 - EQUIPWMENT BEMouAL SV STEM D3t vi/ii/44 By f X_Ruped
Checked uha/an By Ao Ny salio

Location 241.(,, 241- AY  TAMI FARM S Revised - - By

| _CAPALTY of 2x 3" L' of Yp" 'F'Lw%'wé#o BT
M_F;, %2 1267 £.0,7070 # .0, % 20270 psig GFE NASE L, 2> Rfer uo+u-. -

.__,._‘M,J_.MV%’- '/6 erl FH.LET' wub a( (." '-rohA’fT/rQ{“.l lw\“\/_ﬁ{\s'rjz - o.oLS, ’ra M&IE

3‘1“7 ¥ ‘-,l’_uu.,

?'sfrv/f fat_Auz,a.z aufs onE €. Fhil CopaoEn or XEME, cops arp
f 45 Fol muum:c, UNISTRYT. (',ol.vmuj 1,>,Je._>_, e mu:rwews

__,LW__%hou S
; »or LALﬁS 'c,

L »usa + g, CaPS (1 2 x Wax Yax DN (,wﬁ,)
.. q.n) b»b& 5/{» FILET mos ¥ 3 ilorG.:

I PSS I T S 7
AMISC, ACL\P$/§T1FFE)J£F-S 5 Wy i . o
PAVELS 4 L1resn x by doli b 1% 5ok ) = 3otk | .

(570 + 40374 Ad 4 Gl + 15+ ‘-rw)Lh = lb‘iv th Ay 14‘”“

. buzcor TE»JS\O»—' LoAD (VSE 4 werm,r@} ,4m>u, = 25 Ly, ,59{_-,—i

R ,,m:;[ﬁféwffi:o}lf)i f/;.‘f fr;.s. .Evzeoéfa,é',,'fiuﬁ,te » 5o U

| USE ARMSTROMG # Muz». A urrwc, a.,\(i o, (D[Z EquAL) |
LAPAarrY zLvo # $T1'LA‘£;NT WFT ("), 11»# e 20° (Zom VERTICAL

S SV S L e i e O O SO |
1

544300:037~ KEH-0037 00 108792}

D12



TINE=£4901, REV. U

KAISER ENGINEERS ' : Calc. No. -24- 05

| HANFORO Revision o
_ DESIGN ANALYSIS Page No. 1o of 1q__
Client 1y ¢ WO/Job No. R 5934~
Subject 1) 320 - EQUIPMENT PevovAL SYSTEM D318 bujiw/44  BY £ Rupedty
Checked a 30 By J

Location z4| L, zdl- AY TANK FARMS Revised © By

_EE,ZL szragam@_zﬂzur Fvﬂébé__ ..._,*_;,ww_ S S

TR o TR xA-bJ’L)éTABl«E*_BM_EG PN P2BIS. (REE. 2y L) TS 1
.______Aégﬁm_bw_ugas_,ap._ﬂymnﬁms THE.. &;w,»zzégﬁ hzs HEM_)}E-L_W__’

_’_ﬁu . i
/“" PIWI (/o_(_uuu
' i . (h- : . t
BTN SNy A O 1 I S i

A== {Tlore STRUT

’.v-.f}5l”

_LESGTH oF Plme STROT = AT pamrt = e N uv”‘(ki/n 25)_
__._MEN\B Lo DTION AssuME PPN =2 K=o L,l"'
e e DAD 10 APPLIED O L. G.  BY DESIGM oF A/bwr%uz BRACES

,.__A/Lboy)ﬁ A MA)‘ MVM,J/DL umuﬁ,uo/u; L oF ¢ = ﬁawu; ‘
Lo PLEEe Column . VG  THE.. ABOVE. L,oAb\uél ——
—LoPBTIRS K . .

“ ',‘i*>'é (it 4152 e = 2

. MDTE To ,"LALE 'er: s-rw"s 1v~' th«PPﬁSSwn
e —mg LARD_LoAN. MUST ALWAYS. oPPOSE. TTHE . .

- DEAD_LoAD. oF THE ERVIPMENT. ASSUME. ... %
s Bl T O ((aSERVATIVE.) & STRVTS . TAKE ®
VL CAWP RESSUIVE  EoRCE oF WinD,

Fr 2 2pst ¥ 4610% 4/ 2oLl (562 p,4)

- SMy T 0 = 2ol g 24" - Re il = O (PoTE: 14" 45 ConsgrvaATIvVE ) )
e . RE 20 24 =290 Lh/gTROT . et
I 4 % Z4TRVT e o
] o= R = 281 Vo = (oo L/ 4TRuT 40320 Lh k —

gz TS (u) B

DA% ' 544300037~ REH-0037.60 [06/92)



HNF-2461, Rev. 0

KAISER ENGINEERS : : Calc. No. W220- 24 -ops -
; HANFDRD Revision 2
o DESIGN ANALYSIS Page No. 1 of |9
Client WHC WO/Job No. ERs5129

Subject 1,220 - ERuIPMENT REMoVAL SYSTEM D38 bu/15/94  BY ~of. 5 Pus
Checked u-l&.:l% By ‘ﬂwﬂb, s

Location g4\-¢ . 24 - AY TALK FARMS Revised By
R P S e
L TEJswd . BIFF,cuw—\ CE_Lod._% b-l- MO MEST ARE- SAME _TeTAL__
_ LoAD tdkes By Twe Plvew STRUTS. . '
I EM b T btk L' & ndo bzt = R4 e0
i i | . )

. i R! ‘-‘"S\ox—b-r’s‘l-oaé'z‘i- = 3531-(= ! —_
NN ,, L4 ¥ 2oruTs , ; : ;
e i P : : o N :

P '17=; R' | = »aBick = g ity ¢ q;z» e

m(@) o 1) S o S

V\Anmm, \)rJlQ'RV/JS...ASTM A~7'> GR 2%, 12 GA: Fu v
Azl (REF 2 pa2E) SRR

___‘%W,ALLDwAM msu_a Fv;zoc AT z,:—:As-r EJ.Qv‘ LS.A
i FOR-CE SANLE. . ALLOWAPLE, CommPRESSIVE. FoRCE.. wvvt,vas pawc—»oa_m. e

E.uau_\uq AOHCH DoBS poT occuR. !N.,T£V->$Lbb4-j, Ll - -

i

Tﬂi - Yih P>0LTS USEB T MBUNT T‘HL ADJV%'\"*‘HSUE- BRACES Tb. ,—"I'{E.«_.f
M__WAbk-\b.Mgz,.AuS To._THE. UMISTIRVT. ARE. CopSIDERED. SVEFICIENT
mmm,_ﬁ_ﬁr@wsﬂ@w_m& Arove LoADS. X

A___w,_,_m/kx PULOUT £ SUP_LoAbS FoR cRAr-‘UF—b.bJ.U_TS (ReE 2, - wﬁ e
S RIS _Fep. [iewo R e

PylL- ouT. er’s‘wqrﬁ Leoee l—\:,__ e e e -
[ RESGWTARCE  ISep o6 - S [
B —— %WT'oIZQ\)E. SOET=Me e e O

54-3306¢ O 037 ) KEH-0037.00 (OGISZi

D14



HNF-2461, Rev. 0
KAISER ENGWEERS' : Cale. No. W20 -24- 205~
HANFORD Revision [

DESIGN ANALYSIS PageNo. 1. of 4

Client ;¢ WO/Job No. gp 5127

Subject ) %20~ EQUIPMENT BEmovAL svSTEM Date ob/iv /44 BV vl Rupendn
‘ Checked ¢ [30144 V01800 X oo
Locatlon Z'—H C 24[ A‘-/ T’A»—‘K pArzy]; Revnsed N Bv

! i 3 ! [ ﬁ : P H i . . T ;

?\zSJ(ﬂJ § tB_ Oti~

i

;to-‘

'. _g_ T2 SuPPo(LT' SED d: |

IJ 1{: = 4101» PQ':/} A #"F 7‘1;;:14’3 '

H A S S : . 5
N SR N S S N A A i R A

e L a4 e q o, Eao.

A R T
;,;:-\: -

d-of

r_u e R

_ S

e ek

, TT:MP $TE£L 1‘-4 = b0 07> ?&\ ) - . ok L
.= £ _DTowh 7 00031 > 0,00l (REF L, Taz.2.1)
_I_Z‘L_._______ )

s Lt e 2t

e L ToTAL SKaD wT. 15 140 Lk, =D VERY SMe STRESS o0 SLAR

e st"w CoRCRETE @6,4«»»» pei 3 swsf. W A4 e E W, - Ay ALIS, G0

o5 : 54-4300°037 " KER- ooaﬂso‘mm



FINF-2461, Rev. 0.
I(AISER ENG'WEERS : : Calc. No. _1,) %20 - 24 -t0%
HANFOR -

Revision Iz
DESIGN ANALYSIS PageNo. _1»  of _jg
Client .y 14 WO/Job No. g 57»4
Subject 1320 - EQUIPMEMT BEmovAL 2YsTer Da®_ou /15 (94 BYd 0. Rugedt

Checked (s /3010,4 Bv M 7N
Location 2 41— £ 241-AY ThAuk TARMS Revised -
TR ] TG0 T, T

!

!

9'4"3 "‘L T‘zme;aa -;u) er.R_sk\b .(CnZVJPME,JT,WguPP,D(zL BALK\

H i

v E 51‘1:1_ l‘)/ /,oﬁb?p'ﬂi'v

a

¢

—»l_ L—'.f.'iei‘,(m)m o B ’,.l_’_wi)éL.ej:

# 179 # UgiEoRMLy BISTRIBVTED Lokd ovER 46" Més@%v’).

6(c\1> #2 V\vs-r ]tEmA—»J Pormm—ﬁ__ r—m‘\' T P>E Mcmrzﬁb ‘ro A—_.swa bfZ
S0 MUUST RE FREE - STAODANG.

54-4300:037 " KER-0037-00{08/52]
D-1§



HNF-2461, Rev. 0

I(AISER ENGWEERS' Caic. No. %00 - 24- o0
HANFORLD , Revision 24

DESIGN ANALYSIS Page No. _ ;4 of _19
Client ¢ WO/Job No. gr 5725

Subject \yxpp - EQU\PMEDT REMmovAL <Y §TEV|

Date o /15 ja4 BY £ Ruped

Checked 'Ulsaf%{ By R0 Yo Moo

Location z4|~c, M\—A\{ TA)—‘\C P‘A‘zme

i ‘

Rev:sed By

‘I_ﬁlif&p ‘:T?k—éé en. bets s»cn> BASE,

' 2 rsz wbxv—: PBQE_;,R'I‘IF,S

(SEL P2 _FcAz.cs 7

or_,CaPOREu L HER SV—\D bAg;—. c,wrr»zs L '

Lo@s L SEE_SRETOH AJPP A _bE CALcS. j
; Pwaé/lsmé SCNENL I RE wA\( L '
| \)N\‘»T?u“r' P ool - 5 xS P s -
; . PIOT"’ 4o qip! : ; ‘ : -

fTaIAL.AF:Q.v_LEMT;LoA.b = L2lte

NP e

e SEAF WENG HT;DE BrAMms .

My >L_4

S n e -

o MIDSPAR GF ORE bylS £ (D] 45 A c:wa&pwrww-: Lodd. WEGLECT
- (Lo MSEVATIVE)

e MSE L WX AT AS. Sied BASE

R FATE RS

',( $ean)

L«Jwb wo&b Vle LIHEN PF{ZFEMB\!—ULA/R To. PQNE.L FroMT . -
S -1 - A oF CALLS . . B .
N o Feampdd ¥ A= 8.2 psd (ex@)=asrie
_ SESMIL LoD\ MAX. EFFECT WHEW TAKEWD PERPEXDICULAR To PANEL FRoOT
SFE P % OF CALLS. FOR _SEISMIC COEFFICIEDTS .
. Fremswe =
: “""5lf43'007037“'KEH30'037:1m"[0’6”'I§2)3

D17



HINF-2407, REV. U
KAISER ENGINEER.S : : Calc. No. (w320 ~24 -o05”
| HANFORD

Revision o
DESIGN ANALYSIS Page No. _ i~ of g
Client | 54 WO/Job No. ER 51295

Subject 1u%25 - EQUIPMEMNT REMovAL SYSTEr Date ou/17/d4 BY Wl b Rlepets

Chacked, uholcw By WMIADmollon >
Location z4i-¢, 24i-AY TAWK FARMS Revised = = By

R

T

i

RTUJZ»-J\HA STARLITY, afF Skid #

oo H L T

bug s ‘Ti—ff( e H:nurv OF_PosIbLE
ELELTRICAL. PA—!JF—L -rv £S5 & WEIG H'rs usz

wtzf o THE.. EQVJ_MEHIA?ACL wzlqzh:.__
c—om-rzww-rop T, THE RIGHTING MoMEST,

182 osf ¥ Az : L i / e
15 Ps( ( ! M )iﬁm ug_m_wi- A

. A P Ui

T + e e

: w w_&( + w + w AR

: ' K T T emon
.:W_f_;_,,.,, Wy = M L - 2ol Gpr 4»*4 of w,ce\
. . : ! "L

i

Wa T (,ms s\m) M:EE_.__ 2‘_26.(’0 v 2xn) wp&f A

L ) LW Q'Q(S )40“!%(50;:@-(‘7;\77—"’“4 R

sy TF T T

,M:\'—v.'_:,mE.&}k.‘f.:r_lé,zysi,( a'y ',c» DIV R i

o Myp 2 BBl PR Ly < e F O

o Zéni‘ih]'(:"i” A + {ﬁ ' ,,* '
o SEE t4,_9,F,,.,Q%_(—Ci.f:’az_-‘LoAdSS_-__w:-_M, N I 2 PIREWAY

,MM— = 0,515 [ 150 wx ¥ 54" 4 471 emal g 225 251 | ] ,1,7?34°ﬂ+ 13F
TASELS £omisTRuT

‘;/_(JII
q"

=1zzo4 "F < Lown Mor = 37380

B

> -
"5 W IS 3 (/eu‘rl?obé - . .
e - o [ R
_ I . A

S SKID A1 16 STARE AS DESIGUES, FiL Skib BASE TH ConCRETE.

e

D-18



FUINF=£2501, IREV. YV

KAISER ENG'WEERS : : Cale. No. 1) %2p ~24-027
MANFORD . Revision __ o©
DESIGN ANALYSIS Page No. 1. of (4 14
Client )4 WO/Job No. gr 57135
Subject a7 EQUIPMENT REMovAL 5YSTEM Date_owys/q4 By A u _J?WM/)
: Checked L@ISO/OLIP By A)W
Location 24,-¢ , z4|- &Y -mmg F4F-M$ Revnsed : By

iE:’$l

T !
% zsrgz uuw'rrzwr ool,umps g2 ﬁsEAMs VSED ol EQUIPMELT | |2Aa<

‘ ;':W‘v_éopmqalw:?
Py ’ S T SR TR UNISTRUT i WIREWAY ;
: ’ o T l> L2 LocATION, Pless 1 L ) !
: . Cip. 4 — LI et .* i
[ : 5T : R (T‘YP) s . 4 = :
L P R RS TS T o s !

T T A rve) IR '
T - e : rzo¥

‘W__,,_\)A)SU?PO{?@ ot &n R AEN SN X S X : et

g e
1

T o \Lpdrig -~ om0 e m%;_»_m_;ﬁ_:‘ L B G kD

‘ : : > 5 % WT_WIREWAY. 4. 10T UMISTRVT
b +(m/a3u> = 5o U (Aéemf. %km.a W&DwQ o0 BTt
HALVES oF BALK « Consepv.).

e ¥ 20" = Live

_ . wwb uu.muc, = ;;m"/i’é@k o U
F =985 W Totary A Te. o cou. = 4az Lk

A2 (3t -2at) s Aot I ~

e T!Z‘-( Plovl uruxerrwr Fv’), c»«.umps —

e o MIODEL CoMWMN &S FLAGPOLE. => k=2l (REFR 1 p. «7-«;‘1\ -
— EFFECTIVE LERGTH oF Columi! = KL = 20 (bo' - 24" - 6") = 3"

VAR, ALLoWLpe GLoT. FACE = (Lo/u3)5qbo = sLaLlh e —

TMPUTE MAL. ALOWABLE MAMENT & 16 % 16?7 = 9224 "7 / P et column

- LomfBvE Loans (D« Wore  REF 4, 2.3) s - e

_______ My T (Mo+z4(>)u4x (p“-\— ww," ¥ = 54%' <224 1" N ) _{

,chwsu RPN IANLIE AR SORSY <12£F 2, poro, i)
\ SR Bdde " * - ppsnt* cour., 1HBov po. |

U 5 059203 o .

: More, -rms 5 \/pkv CotSERVATIVE SINCE AU By 15 (A SIDERED TO BE

et LUATED € ook ABDJE. SpID _RBASE . ¢

D-19

. Ll
T 754/4300-037 " KEH-0037.00 (06/92)



HNF-2461, Rev. U
KAISER ENGINEERS

: ) : Cale. No. [y>2p ~24-005
HANFORD Revision 2
. DESIGN ANALYSIS Page No. _ |9 of 14
Client e WO/Job No. gr 5954”
Subject \y320 - EQUIPWEST REmpvAL SYsTEs D3 pp/r5/94  BY of. 0 Rupets)
j Checked  (yf: By | »
Location 24\ e, 24,[ A\{ ARk t—AFmS Revised vV By

TfZY Plooo VrJl‘)‘rKUT— FoR PACK P)EA*M‘) L ABSVIME Mk C,}ZA'V)TY LD&D .
15 TALED & mm sP/ep 45 4 s:wzpu: szm._rsy__l we ?)M. (aopsmu,mwﬁ
P i

':5?-‘_P‘f4auu‘;=-mgu,;§;; S S - | :
"ZM“MQXPJM : Co

/ . fIZEf 2, 2. 243 : : S
: 1,,0/&,4*‘ lgo W = 7% L.L, > l'v_j.k \/NLFO[ZMNLO&D of wuziw»w

;vmx /14,1,:7\,\/4451,}: -LoAd Fazz?v ,z,w,-rl-(»f le

__( REF.2 |>7.-«L - SEE. r—’n:rv,m_'r_; 3y R
_ N " = o 2o ¥ le_o 3‘4" = "rne, LA \ 228 Ly O e
M4 :

L VBE  Plowol oouvmus g-P lm BF-kMS FoiZ PQWPMNT 1‘046)4 erL SK\D m—

ﬁc;\E&lL cAM(A 'r\{ oF. co@#égétou ;Trzm
T CTRYT 16 MAVRTED To FRAWE. usluc. Aa;fusrm

i3 R—Aoe VRASTRIT.. PN Pzwv
TJZM’..,PIW" s‘n‘c\)' A
_ LEpGTH 2= 2W¥. W/l

L SIMAK ALOWAAE CompRESaE AD
e E e s (REF. 2, oy, 2H

) -'LET' C. 1 ’)m LJ:: e L
e iMA,. 7m¥ %’Z il ,“Equx..,*l._..%"‘_\(:_,,..'i?w

= 253 L!s-.,/}mz'_@v_"t, > sEsmic eziz‘_.w}&b;;._?'t
[ R _AMD BL,_(swPu,)

t
1
'

—

.

; . o
54-3300-037 " KER-0037.00 06/52)
D-20.



HNF-2401, Rev. U
KAISER ENGIIVEER.S' : : Calc. No. wi2o-z4 -4

HANFORDO Revision 2
DESIGN ANALYSIS Page No. _ ) of 14

Client )¢ WO/Job No. ER 5154

Subject | y520 - EpuibmesT REMoVAL SYoTEM D38 puypja4 By of »
T Checked u_[;alcm By

Locauon 241 N Z4I-A\{ T'ANK FAFMS Revnsed ) 8y

b Pl ' P Lo
)
i

o i LdEcic ur-nuc, MMIfV/éﬂ_ZESC) «n:?@_@b MBS oF wlxvi ¢ /ol EVE sot.T
: H

f
i i N i

\ f ‘ H 1 SO

| ’rDT’Ad,n$k|D”DUT _i SN SN SO SN SO0 AP S S o
‘ pAng S/ BRER. e U o NI g '
YR XS RASE dsp Ll L L .' S A S ’
LOT. ’m,eimi oz Llb, . - o .

194 L. §4V 6'1—0'» L A

vty

i [ i

: i H I
| H i

R
; "
i

pmml)a

Y

.VZM -S : ; . e s : ;
L pveeolT e ! R e :
T N [ IV : : Y T :

/AR

[T —
Y8 R witsler
2% SR | ;
~,_ 44 . . ‘ i %:&5: :j

ELE\/,

CMODEL Wb x 15 T’oP ruwc,;: AS (E, = 7;:, Ksi) “ S
. ,,.._._J, AP v EDGES FIXED, SIMPLE | Sumplis, FREE- .. . ...
e AR W }zbfﬂzs SIMPLE | SInPLE | SimPLE, FREL ,

S Fwgd»
:pA 4}:} C&SL o (ComSERVATIVED NEIR ITNIVY/
. Bovu, 2 (2B.psi (cwsezv)

CELD o I
S whodER Si2E o=4*
s ... FRER. ...

. \) 2ZF

n
be!

T s 1o ()3 = 16 deT pay < m»j—_a )
T iHpiaLYF .o | - .

i(Oe2te) | %

54-3300:037 REH- 0037 UOTUWTI

D-21



FINF-£401, Rev. -

KAISER ENG'WEERS : . Calc. No. (w220 ~-24-op5
HANFORDO Revision 24
DESIGN ANALYSIS Page No. _1q_ of 14
Client (¢ WO/Job No. gp 5754
Subject 1y 2p ~ £ puI PMEST REMDUAL SYsTEM  Date o 5 /44 By A g Emzﬂ'
' Checked Lef3o/4s Bv N GTTX\ TV /TN
Location 74\-¢ _241-Ay TAWe FARIS Revised v

Bt = owid ms)m = Nl osi £ 097 Fy
r‘rtgf_i(o,u)

'2 ) znr ,9,_? 41.1,5455 za. S

VSE VAT rs TYESOLT @ Enb of. ‘,-Til"?k—f-’F—t) wiox 1T s)m) BASE

| 9 9\2E F%. EYEPOLTS Fop LIFTING cinoc £ 2 . e R
| - 1:v‘r/¥u szk\rb w:l:_‘ 5&» L (SFE P 153 e

"»\‘r'boursu R

u'”éé"’h&iﬁ'é”%ré;ﬁé V' F4, FYEReLT 4 24027 (of ERuAL)

CAPALATY & , o
20D L STRAGUT. LIFT (0’ Fromt VERTICAL) .
~ _Jreolb . @ 3o’ FiRom VERTICAL . - e e

B COoPMVECTIo S FoR  Plool & ADTUSTATLE RRACE. TD WL X 15 SKid BASE

U%E 3o’ FILET WELDS To. F42TEX L 272x U £ 4 AwqLE cLiPsx 3™ Long.
,,,,, TO Wb XI5 BASE. . (SEE . &.8Q oF CALLS.) APD T0 _Pieel (ol evds,

VSE Yo' FILLET WELDS To ATTACR AVGLE cLiPs To Plovt vmisTRuT (1244.).

CWELD _CAPACATY /L CoMpECTION (6 1} 1%l Lh. 2> Wi, SEISMIC, D.L, CoMA .

7LJ?AC,\¢U~!4‘ (GHEAR) oF THE_UDISTROT FRAMES 16 Cond SIDERED. TD. Ba_suéﬁuv#""ﬁ’,, L
_RESHTED By, THE_A” CoPUECTOR PLATES AL THE DAPRRAGH ACTON of
| TRE | SHEET pETAL PASELS. . B e e

54°4360°037 ~KEH-0037 .60 106/52)
D-22



8 | 7 s s i . 3 | 2 1 AR
S g /R S, W%s W HINF-2481, Re
£1001 UNISTRUT ,
o’ BEAMS (TYP) COLUMNS (FYP) \v
— _ 1 O —
-~ DETAIL 1 UNISTRYT (TYP}
GENERATOR_POWER_WIREWAY ___ 150_LBS P1000 OR P100Y GENERATOR POWER WIREWAY 150 LBS
¥ - & = > S A —— " —— ~~ ] OETAIL 1 R
_ e continous weEe
| TRANSEORMER BRKR BRKR BRER BRKR UNISTRUY ! = !
IPRU | I PNL | 1PN PPN : BN P1726 UNISTRUT —r Tt =t =t
A ‘ |40 LBS| (40 L8S| 40 18S| 40 LBS| PN P1950 NORMAL 1 ] 1) noruaL Q1 [ w
) 1l () 1l (. ! HPET e U1 e P e A S
00 tes e e N | SWITeH f6 SWITCH T-re n_U
| I . ot
. , oo cen &
DETAIL 2 DETAIL 1 wowss |l 4oss| L rcowes [ 11 swuest |30 es <
o - . CONNECTIONS (TYP) R e S
SCALE: 1-1/2" = 1-0" it bt fert ) =
T L A WO | A J WM R N .
I DETAIL 2 : o
I avP) =
) ELEVATIO — % fBaT
N | 1Y =L
SCALE: 1" = 10" =52
. oo 3 - 38
dJo—
ELEVATION Sz
1 e 10" Ol
W6X15 {TYP) } SCALE: 1" = 1-0 Suw
2-2" 2-2" DETAIL 4 (TYP), M M Mn..
— = SEE NOTE 7 EYEBOLT (TYP) —
EYEBOLT (FYP) L 2-1/2 X 1-1/2 X 174 W6/WE CONNECTIONS
_ SEE NOTE 4 _ & PLACES ANGLE LIPS (TYP) \A 4 PLACES
4
Y e e — e e ——————— PLAN e e et o
.y B
UNISTRUT COLUMN
I-;W‘ml' —_— - - — - — - — - —-—{| [} . WeX15 (TYP)
] BOTH_ ANGLE
o Y 1 CLIPS (TP o
LV, T o A e e e e e = = o} BOTH ANGLE
£ E i ID./A . £ LIPS (TYP) _ o . _ ] o
=1 , - — pigf —-—-—- i
o DETAIL 4 {TYP) . _
a3 W6/W6 CONNECTIONS
19 1T||...|..||..||..|||..|..|..||..|..||||..|..|||| =
4-10" -
96" g
— 0o DETAIL 3 =
SCALE: 1-172" = ¥-0" 96"
PLAN VIEW . 100
XFMR/BRKR SKID ’
SCALE: 1" = 10" PLAN VIEW
(TOTAL WT: 1400 L8S) Jor & BoTIOM TRANSF SW/BRKR SKID
¢ SCALE: 1" = 10" ¢
10 W6 (TYP) . (TOTAL WI: 3200 LES}
(¥YP} W6 COFED (TYP) V-0
- NOTES:
~ 1. ALL WORK TO BE PERFORMED PER SPECIFICATION W320-Ct {ER-4269).
m \ 2. ALL STRUT AND CONNECTORS TO BE ELECTRO-GALVANIZEO.
. BOLTS SHALL BE 1,27-13 AND SMALL MEET OR EXCEED
] %l 1 trvey ASTM A307 REOUIREMENTS. FLAT WASHERS SHALL 8€ USED .
s 3 71 ;! AT ALLSTRUT/STRUT CONNECTIONS.
. -
| 3. PRODUCT BRANDS OF EQUIVALENT OR GREATER CAPACITY
T e V| DETAIL 4 . ¥ WY BE SUBSTITUTED FOR "UNISTRUT".
BEAM CONNECTIONS . 4. POSITION XPMR ON SKID, THEN WELD ANGLE CLIPS TO
&7 HOLE BOT. FLG. oA 1T 1 SKID AND XFMR BASE SIMILAR TO DETAIL 3.
B : . THIS ACCOMMODATES SLIGHTLY DIFFERENT XFMR BASE
F$ EYEBOLT FOR F" HKS 1T e CONFIGURATIONS. ALLOW £1" ON ANGLE CLIP LOCATION.
ki 5. TOUCH-UP WELD AREAS ON GALYANIZED MATERIAL WITH
8 PLAN © ! | 7' ZINC-RICH PAINT PER SPECIFICATION. 8
P1000 STRUT AS REQ'D (TYP) | 6. FIELD TO LOCATE & INSTALL 4-3"9 HKB II ANCHOR BOLYS.
B 172" ARMSTRONG #8025 174" END PLATE 7. FILL THE TWO SKID BASE CAVITIES WITH CONCRETE {{'c=4000 PSI).
2|9 LIFTING EYE, CAPACITY OF ADJUSTABLE BRACE INSTALL %4 © 9" O/C EW AT 3" NIN CLR FROM BOTION OF SLAB.
ol = 120015 © 30 CONCRETE T0 BE FLUSH WITH T&B FLANGES OF W6X1S. FORM BOTTOM
| 2" (4P} 971670 CLR HOLE 174" PL STIFFENER i SURFACE. TOP SURFACE TO RECEIVE A DOUBLE TROWEL FINISH.
3/8" PL_WASHER (P}
271/27'SQ WITH I,
. $/16"8 HOLE @ CTR
] ) ) i -
~ 1
(1) A
1 \ 1 4" (TYP) < we UNISTRUT ADJUSTABLE BRACE R.W. O><HOMOZV P.E.
7
NER
UNISTRUT ADJUSTABLE BRACE SRR W by WELD MAP DETAIL 5 SECTION [ PRELIMINARY
g geed SCALE: 1-1/2" & 10" pror I Ccoeas JG_RUPERT B [y oms 3 Tor
A e > (Y U.S. DEPARTMENT OF ENERGY A
oo N/ RIGHLAND OPERATIONS OFFICE
e AR LT ICF KAISER_HANFORD_COMPANY,
DETAIL 2 SEE_OR/AT FORM STRUCTURAL
SCALE: 1-1/2" = 1 ooSEE_ORZAT FORM: ELECTRICAL SKIDS
o PLANS/ELEVS., SECTS. & DETS.
RAW] N -3 vite 5 48" oo W-320 EQUIPMENT REMOVAL SYSTEM
, s I e [ hi2-820756 |
- o il 7o H-2-820756 |0
= FR5735 leen 2 w 2
Ty




HNF-2461, Rev. 0

W320-24-006

Distribution Panel Skid & Pad Design



S PN . _ HNF-2461, Rev. 0

KAISER ENGINEERS Page [ of LLC
[KAISER CALCULATION IDENTIFICATION AND INDEX {5"==""=

This sheet shows the status and description of the attached Design Analysis shopts, .
Discipline . Struchiral woreb No. ER4289 /W-320  Coloulati W320-24- 0006

Project No. & Name _&%&&M_Q_;__Eﬁ;u\DV\AEV\'(’ Eemo\/a[ 6%_¢‘+€VV\
Calculation Item D!«"*(‘M SKld 4 Pod Demovx

These calculations apply to:

Dwg. No. H" 2= 9 20 75 6 Rev. No. 0
Dwyg. No. Jiﬂ 07506 Rev. No. (9]
Other {Study, CDR) N/A

The status of these calculations is:
D Preliminary Calculations
Final Calculations

[ check Calculations (On Calculation Dated
[ void Calcutation (R Voided
porated in Final Drawings? I Yes OIno [ermes 3]0, |
This lation verified by ind dent "check” lations? D Yes E No U
Original and Revised Cal ion App
Rev. 0 Rev. 1 Rev. 2
Signature/Date Signature/Date - Signature/Date

Originator RRendh / 4020
Checked by ‘ }5/ 575/94
Approved by \JwD Snjey
Checked Against

Approved Vendor Data MM4/7/76

Design Analysis
Page No. Description

[—2 Ob,gci_\ie, CY‘)}; ﬁ) > T\ﬁ‘\”a. Asﬁum:+n¢ms MLX(\AQA& chefemceﬁ

I\AO\A’T O\\I\l‘l C(’)\AL\\A‘\\Q\’\

’5’\4 C,o\\c.u\u\’\o»\s

race o] SKG Dywewee  (4-2-870756 ol ))
NTTACY, 12 Popl  Drmwivie * (H-2-82076c els. 1]
AIJAQB_Z‘i Eleckeical Imou'g ; (W-2-820749 oh. 5 )
< 2" LN (4-2-820782 .3

E-1 KEH 0378.00 (06/92)



(88/71) 00'SL61 HIN

w
ﬁ
]
4

E-2

.’

. = 7.4 - O [T 9SLOCG-CH| [0 BLRZF Al W Q
rguls LRI | W 7 [0 [T BT O [N PO V/V | Q
. .

“oN

t \/
U oN $9A

on *ON JuaWINIOgIUOREINIIRD

SN “ON Judwnioguonenle)
.Ouﬂ—QEOU uoisAYY UOISIAdY . ﬁ.ﬂO_uU_a —-OA_N-ﬂUN
uonen|erd Bunedpul nep LpasIA LUOISIADS . -uonendjed 1PIAGNS Yy uo!
pue aimeubisssabeuew audpsig | ussgsvawnsop | annbai ssuswnlop SIUIULINIOP J0/put suoheInd) 10 uOISIARS 2.1nbBJ ARW) POSIADI ) pue Aq

JuanelnIe> 2aepau! | juoneinaes adepauy |  DUIPCHOIUI ISIUL UL PN A€ UORRINIRY | o 0indien 15alqns ays 01 indur apiaoad | PRP92I8ANS

B ndano ayz sey 1ndino ayy s30q 13(qns Y3 §O SUOINPUO? pue |NSIY RUIWNIOPUONERIN3IL) BuIdR}IRIUN 353Y L,
YV ,. }0 T VT abeg Ye'e) xj% *ON uoiiejnde) Palqns

(jlendA1) X3ANI $SOYI NOILVINDIVD




>

FINF=-£80 1, RNCV. U

DESIGN VERIFICATION SCREENING CRITERIA

/oi_. Lilof ic

Project/Document No. \/\/-7)2'0// \/\/320 —24 -O06

When the design or design change affects hardware, formai design verification must be performed if one or more

of the following questions must be answered affirmatively (YES).

YES NO

considered Safety Class 1 or 27

operational limits?

component?
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/
/

Dk

2. Does this design or design change cause or permit changes to Safety Class 1
or 2 instrument or alarm setpoints outside of previously approved

3. Does this design or design change significantly affect the nuclear safety

C 1. Does the design or design change involved meet the established criteria to be
consequences of a malfunction or failure of the structure, system, or

4. Does this design or design change involve or change design that has
previously undergone formal design verification?
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DESIGN VERIFICATION SCREENING CRITERIA

.

Project/Document No. CALL. No. Wh2d - 2d-op7 REV. &
) p. Wi oF Iy

When the design or design change affects hardware, formal design verification must be performed if one or more
of the following questions must be answered affirmatively (YES).

YES NO

X 1. Does the design or design change involved meet the established criteria to be
considered Safety Class 1?

X 2. Does this design or design change cause or permit changes to Safety Class 1
instrument or alarm setpoints outside of previously approved
operational limits?

)( 3. Does this design or design change significantly affect the nuclear or
environmental safety consequences of a malfunction or failure of the
structure, system, or component?

X 4, Doas this design or design change involve or change design that has
previously undergone formal design verification?

Q&Bw@w 7/itja4

- Assigned Lead Engineer Date

M\/ N Jwlay

Responsible Discipline Manager " Date

Original Design Package Distribution: Design Change Distribution:
Project Manager Attach to Engineering Chahge Notice
Design Verificatiod Officer
Engineering Document Control
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DESIGN ANALYSIS page No. 1 of 4
ctient WHC Wo/lob No.- ER6735 ) <f)/0‘ﬂ'
subject W320 EQUIPMENT REMOVAL SYSTEM : pate 06/27/94 sy J.G. RUPERT unﬂﬁ*
: Checked 7:-19 * " By folugf C Complitl]
Location 241-C, 241-AY TANK FARMS Revised By
OBJECTIVE

Design a clamp and bracket to mount a camera pan/tilt to a crane boom.
CRITERIA

DOE ORDER 6430.1A, 04/06/89
FUNCTIONAL DESIGN CRITERIA: WHC-SD-W320-FDC-001 REV. 2

DATA

See marked-up sketch of PELCO drawing from Bob Skamser (WHC) showing 15 1b total
equipment weight (Appendix A).

METHODS :

Hand Caliculations

REFERENCES
1. AISC MANUAL OF STEEL CONSTRUCTION; 9th ed., 1989
2. SDC 4.1, REV. 11
3. ANSI/ASCE 7-88
4. UBC-91
5. DESIGN OF WELDED STRUCTURES; Blodgett, 0., 03/82
6. INTERNAL TECHNICAL REPORT: DESIGN AID - FASTENERS

EG&G IDAHO, INC., REPORT NO. ED-E4-82-009, 09/21/82
CALCULATION
See attached calculation
CONCLUSIONS
Fabricate the clamp from a pair of angle irons and mount the pan/tilt to a

structural channel bracket welded to the clamp. Drill clearance holes in the
bracket to match the bolt pattern of the pan/tilt.
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A well accepted equation for computing torque-tension relationship in

bolted joints is:

T = KW
12

Where torque (1b-ft)

= friction factor

bolt tension (1b)

bolt diameter (in.) -

Typical values of K are:

j Material K
Lubricated Steel 0.1
Cadmium Plated Steel” 0.15
Unplated Steel 0.20
Stainless Steel 0.30

for average conditions (represented by unp]ated
alloy steel bolts and nuts with dry threads) a

friction factor of K = 0.20 is generally used.
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