Department of Energy

Bonneville Power Administration
P.O. Box 3621
Portland, Oregon 97208-3621

FREEDOM OF INFORMATION ACT/PRIVACY PROGRAM

September 8, 2016
In reply refer to: FOIA #BPA-2016-01355-F

Allan Lemley

Lemley Ranch LLC

9835 SW 25th Avenue
Portland, Oregon 97219
alemley@oneeightyfilms.com

Dear Mr. Lemley:

This communication serves as the Bonneville Power Administration’s (BPA) final response to
your Freedom of Information Act (FOIA) request BPA-2016-01355-F. Your request was
received in this office on August 23, 2016. Your request was acknowledged on August 30, 2016.

Request
“...any and all information, past and present, containing or concerning the Buckley Substation
geotechnical report. The Buckley Substation is on our land in Sherman County, Oregon...”

Response
In accord with the FOIA requirements and practices, BPA conducted electronic searches of
records associated with the following agency offices:

Civil Design
Transmission Engineering
Real Property Services

Records responsive to your request were located. In accord with the FOIA, BPA is herein
releasing 40 pages of responsive agency records to you with no redactions. Your FOIA request
BPA-2016-01355-F is closed, with all available agency records provided. Pursuant to 10 C.F.R.
§ 1004.7(b)(2), I am the individual responsible for the determination of the information
described above.

Fee
There are no FOIA fees applicable to the fulfillment of your request for BPA records.



Appeal
This decision, as well as the adequacy of the search, may be appealed within 90 calendar days
from your receipt of this letter pursuant to 10 C.F.R. § 1004.8. Appeals should be addressed to:

Director, Office of Hearings and Appeals,
HG-1, L’Enfant Plaza
U.S. Department of Energy
1000 Independence Avenue, S.W.
Washington, D.C. 20585-1615

The written appeal, including the envelope, must clearly indicate that a FOIA appeal is being
made. You may also submit your appeal to OHA filings@hq.doe.gov, including the phrase
“Freedom of Information Appeal” in the subject line. The appeal must contain all of the
elements required by 10 C.F.R. § 1004.8, including a copy of the determination letter.
Thereafter, judicial review will be available to you in the Federal District Court either: 1) in the
district where you reside; 2) where you have your principal place of business: 3) where DOE’s
records are situated; or 4) in the District of Columbia.

You may contact BPA's FOIA Public Liaison, Sarah Westenberg, at the address at the letter
header for any further assistance and to discuss any aspect of your request. Additionally, you
may contact the Office of Government Information Services (OGIS) at the National Archives
and Records Administration to inquire about the FOIA mediation services they offer. The contact
information for OGIS is as follows:

Office of Government Information Services
National Archives and Records Administration
8601 Adelphi Road-OGIS
College Park, Maryland 20740-6001
E-mail: ogis@nara.gov
Telephone: 202-741-5770; Toll free: 1-877-684-6448; Facsimile: 202-741-5769

If you have questions about this communication, you may contact James King (CorSource
Technology Group, Inc.), assigned to the BPA FOIA office, at 503-230-7621.

Sincerely,

="k Si\ :._\ =2
C NS

C. M. Frost
Freedom of Information/Privacy Act Officer

Responsive Records Attached
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SUMMARY:

On June 28, 1979, D. P. McCowan-EROC and I examined potential sites for the Buckley
Substation to be located at or newr the intersection of Santiam-MeNary 230-kV
Slatt-Marion 500-kV and John Day-Grizzly No. 1 and No. 2 S00-kV lines. Terrain

in the study area is gently rolling wheat land.

Silt soil, ranging from a fraction of a foot 1o over 5 feet thick, covers an
irregular basalt bedrock surface within that area. Isol:ated cemented zones and
inclusions of rock fragments can be expected in soil sections near the bedrock
contact. As evident from the recently completed Slatt-Marion footing installa-
tions, upper sections of the bedrock are seamy and broken. Rock footings were
used for the John Day~Grizzly No. 1 and No. 2 Structures 35/5, indicating firm
rock at about 2.5 foot depth. Two rock footings and two plate footings were

used in each of the %6/l structures, indicating firm rock at depths between
2.5 ft. and over 9,5 ft.

The following dataare recommended for preliminary estimates:

Grading can be accomplished with usual equipment. Rock, if encountered, is probably
rippable.

Earthwork can utilize the silty soil. Careful moisture control will be essential to
obtain suitable compaction.

Water Supply, if required for station service, will have to be from a well. Estimated
depth in basalt 300 feet.

DISTRIBUTION: Following final site selection, sufficient geologic
L. E. Bradshaw - ETJ and subsurface investigation should be done to define
N. R. Drulard - ENC engineering characteristics of site soils, bedrock

G. L. B:in - FENOC configuration, and potential water supply
F. 3. Worth - ETJD ‘ : . -
Official File - ETJ

CHPA 11890 JARL 1979



cc?

irecki - ENT

D. Johnson/S.
Circ File - N

Official File = ENOC

Memo to N. R, Drulard, Subj: Preliminary Site Reconnaissance for Summer
Lake and Buckley Substations -1/4/79

I have recormended to Ed Peterson we schedule site development work for
summer construction of 198l. The short construction period would not
allow ample time for 2 complete yard contract.

Photographs for this project are available on loan by request.

BUCKLEY SUBSTATION (See Attached Map)

This study area is located at the intersection of a major HPA transmission
line crossing. The site is within an existing wheat field., A line access
road was open through the field to the intersection for construction of the
Slatt-Marion line, We could not walk the area south on the John Day-Grizzly
lines because of the wheat crop. ‘

Geology of the area consists of silt deposits approximately seven to nine

feet over basalt rock. No particular problems are anticipated vhen grading these
soils. However, a conventional yard layout may encounter some rock excavation,
Terracing the yard would be beneficial.

The area around the crossing is essentially flat, However, the topography
glopes in all directions from the area. At the intersection using the G.I.S.,
minimal grading would be required. Transmission Engineering has recommended the
axea south of the line crossing for a conventional layout. Significant grading
wuld be needed here. Drainage of the area appears good. Soil erosion control
for slope protection and disturbed areas will be required.

Telephone service is available on the east side of the county road., ILocal
electric service is north on county road approximately 1.1 miles.

I have informed Ken Shank of the study area for communications.

To reach the site proceed south off of State Highway No. 216 on gravel surfaced
county road approximately 2% miles to our transmission lines. The name of the
country road could not be found., The county road should be adequate for our

use. A new entrance would be constructed from the county road within our
right-of-way to the substation.

Enclosures: ‘ M
Two maps
DPMcCowan: ddk

ec: {(w/encl,)

M. Klinger - EH J. Frick - OWE L. Bradshaw - ETJ
C. Hart/J, Jones - EN E. Fischer - FOFB vR. Vehrs - ETJA
B, Middleton - OWD V. Williams - BT D, Marihart/K, Shank - ENI
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TITLE: Date: { 7 Y{ Report No.:
@ . 5 & -
= = o Author: M E. Hioer Line Epmr.
5 ! TEC AL £ 7] ~ Iy i e
1B 51 REAL Lrrizes y S s 1602 fa . e
Assisted By:
Approved By:
L. R. No.: W. O. No.:
No. of Pages: Typed By:
SUMMARY::
) AT
e A 3LE HOLES INDILRTE t 3 CLENENSS I AR ~,
O TG OVEELIES BATALT BEhmacie, AT THE SITE
r"‘.:\ IS £ ) - — 4 7 o piamn £ e -] lr -- Q L= - Al
AT D EiE Lap Sy e dimna 1t 218 o) B4 . N e ;
Canidrienonni oF 77 SorL. M S ACRIEVED \WITH  THE BT ASISTLICE
e : fr HMAIEWE L IADISTLI Y O/ TES 3 SO _, 7 TOCES TO FECH
5o 7 / S5
9 > ‘ N 2n: L)t ’ o N g ; =
=l bt i 9L i L EAF TS oy . P e
: EE R it el FEIC.
= ) gl o = 2 ’
£ £ L AP ¢ g 4 yAny *.TP?/",/, v {/7‘
fgﬁc\w?, /< SHD 2E  AOED

DISTRIBUTION:

BPA 1189C JAN. -



e . . - ML e o v A . <7 7
e Y ins R RTEVOC SAS LT ICKEEY ¢ 11 ST dn)

| NTRODU CTIOAL = ) 2

e

(Dt Serrampee. €4 aun S5 193] M_Prooe ano H Ciage E1es

DER Er il A SUGSUCEILE IANNESTIGATION T CEZAR) SOLS  INEOCMATIN

~— - iy o o . iy ¥ f 4 - - T p—
E06  1DESIGed AND  CONSTOL LTI N O et Evr  ONIRETBTION), 1 -_)mm,,_.ﬁ:'?ﬁé;__‘_

Lor b5 wleoe  Manp  AUGERGD AT WE  ENGINE QENERATIR. AnD _

5
Depnldaiz  FrELd ST L OATIIAIS, ooies  WERE EFELD CLASSIEL ED |
I

ALOTI Ay DESTHE. _TD  SE0RGCK AND A LE RLnLOTon)  TEST. WA S ;Kf-‘gﬁ?’,,ﬁ

Trnicoemaron) ol LABOLATRRE 7 CLKSS 1 AT OMLS PRoCTDR. Com@AcTIoN) S, |

AL F VL U E OETER A UNATION) A5 OETHIMIELD FRlonan A7 Leevirous |
[PICrUEE 5 i

S(TE  NVESTIGATIO N A suesmoie  Lowamion mar A Bocina Lons

P o M = < e SV ELTES ARKE  BHECENJOEL L7 THE EnD Qs ) |
Rero T, —

St peracE  END SOUASUEEACE. ool NONS

<7l 2 ! 1 ~ / o o y Y g )
BLI(K! et ST GRS SSANIATEDS SN, 8 HiGH. LEYE AABTEAL

= laredu  APLRERRS TITD Ei PASALT AS EVIDENED S SueiocE

—

s Bl OUTLROPEINEG S . THE @ASAIT Apezacs TO 0O =LA A

—

CorPe e s WITH (ITTLE WEATHER ingly AR Fevw FeAlTUEES .

.-/ 4 | f P ] ' o '
[ue  sole is  peimmercy  AEOLian DECOSITS Awnpd 1S A DAcl

' o7 2 ) ;4 : ¢ 1
(R Y CLOvEyy ST, [DEDROLK wWAS Founl o (-F From 59 T

Ao TR VETER KNS EACCUnTEREL Diikisy TRE SWUE ';,f/eﬁ?‘cc (RIIE TG T O,
1 ' . i X _;
A3 Aeippr FHE SUBFBLE £ =are L N\ \/L(m HATon. AT THE  Si're ContSiSTE

. oA

OF_ O nuprED WHEAT [~ CELNS WL T SmnAll AREAS O0F SIATIEEEL

MGE  Are SCRUG.




FiiLn TESTING \wWis Ling/7€0 JO  So/L. CLa ssiE canoN - Ardp A

Pepcor@rion) TEDST s uiousi e , I Sl Ao STUL

-
=

CondTENITD AN T

IDEN S, TIES WELE /HEASURED WTH A ASUCLCAR DENSOMETER, |

Do Samstus  ClASSIIZCATIONS Benc TR, ComCACTION TESTES , Onib A4

O UNLUE  DETECANANATION  COMIPAISED THE [LAGesTRey TESTiné | |

% .

Comnn @ cTims TEETS  InOICATE  TRIE  Soile HAS A W40

ol DEAMSITS 5= [0, = i it 7 ol Ox‘“??’/)” Ly VIO STURE.  Con TEAT

\ ‘o & =S ) Tk ; . ; -
o 0B Tue OB poxmana  Ded  DENSITY is [0L2 Zd
700 STUIELE i ‘

fis A ) L L o ;- € 3

YA ) i TH e EOT RS A AT T A ORI TEN T ROANE 1nd & Fres 7 [ 2 d.,; e / A e |
‘\
7 i TR W ' ™ 3 Y o S o R |
_[r»f - DLACE DERS il OF T E S b NIRCIETD i LT £9.4 bs S e |
{
: (g /o g ! : i - ‘ 1
P Oy 2 AP T e isemid PR STLIRE,. EBAITEISL S UUALIED Flon {
: [
- y R |
~ & - , G > o e, P s ; = |
10,6 % wn Il 4 P (,, O I ) et nFE T £ F04S ’-'.Jr’../"/f LIS Tl e
l

¢

UOLUES  LTH  THOSE  OF e FROCTDE.  (Lor 0 CTI0MD 0O HTE

i

TOT THE. SITE Seii s CAn) B (Do A CTEL T OEnS)TIES

ey D

CEQRUILEL File  CONSTIEUC oy, / S AL AL E A CTOEs  OF Lo

e T
)
£ J .

C el o EXPECTED RASED  ord  Obanrd cTun)  TD s YRAK AT

% \ |_H - ’ W M=
D  COEpSITL. e  ar e Sugsgcs Sole 1S CIASSIFEL AS

' ' i —_— N
A CrLoder Finle SA0Y &SIl (/V/L Y. TJpe  Ctpw FEACTION) midicE S

-~ &)

U 2oh OF THE g B fe By 2R L) S TIE Pord TR /. wWiHicH 1S An/

—~

CelDL AT ON) Tual THE Soie  1NAY GeHAUDE IOLE e A SUseETLY

g ey e

i i oy '] o - e Y f
DLHSTIC LAYy THAN W Fesulrs oOF TESTING st THE

. f
DRALIAGE Freld ELDE] A pPeecolATIN .Q‘?IE",#QE'MZ.,S*@::!{{!}'L;F

| e

- 1f E : — N o
o 10 Reidodc LPAMGED FELL a9 g0 4-3 ind THE LEAAAGE

Ereln Asb  FRow Z'-97  T0 3" AT THE EMOING GENERATHC §ime




{
=
s
[
L.‘n
i
¥

o T

¢ 17

:’:, f//" Vol -

=N o) THE SITE.

EOL U LEA T

=

( ;Q/ LU S OMS

(L;’_ i

BT SM,K’ 777:)7?(191\/’ & I
7

'
-

L

5:',/ TR ABLHE

T,

Seius AT THE

i Apdl)

/‘”5?-.;,:

APTEL A, 9“/ L

—
=5

00 X ep D A Y]

se #Hs £

’—-n‘ ) & A __g‘,‘ _."),I'/“f"1'
REPDLIEEL Fol Coppsmzit c2oed _ ¥AY VA ® oy 7 i

o

/"/—‘—'/ JAAL s

Ui ST OB

Gadf '(a}ff’”)lf bt Ty (T Sad Tl o) L (DUL 5

SPEASLTS J'

o L

FYIONISTILRE, o0 TENT

QF

THE  LoriPACTED

Lor/TROLL I ndly  THE

L

- g B - e S/l 1S ACERDURTE
BEDCIIG  (APAUTY QF THE S0/t IS 2 i

NATELAL AL

_ AEX.  AOER VT P o).l ®

o h

[ = e

—

v ¥ "
Ot 00 S Volhod®

=l

L] =7

RE A Ll el

g e
/

g7

/(/0 i iny) IETEYC

THE _ SITE  SHOLILD

D NoT

2

=

ERCOLATI oAL

TEST S

DB Al EATE

Ees  THE St

H G OEVETIC

)
7

BN A D T
YOS T

A 00

[ A001 tATE

EEDRol i

LLESENILE o

e

X =
FZal¥; ZEE

ARELOy)  THE

_‘_/(‘fj///;'ﬂ }",'./? i) 77 ’

e

FIWIAL L M2

5 -~ 2 e i ,’ =) “f_"-,'
e B GERIEE s (e TEO T

And D

> ti L SUCERCE.

PsnfsioEZel Wi

Il TEREEETIN G T

e

ey

T HENEEDLE

SHpueLs  ARE

DES) GndindC, Efe. DRAINEDLIE,

/)/’. i

-~

i XCAVATIOALS

BEsias  ApJe

i _ e
LAXTT TIHE

(8

(REL OGS

ENTENDL G

[

L)/&\l (LAA } £y A rJ ‘.' e

Benlotle

owlie

LeDUL LE

LRAOAOEL T

3 = — e
A / 2 = T oy T —
L e 56 . N
L

. s e e R ey L D e eis L
_ Ans GUUTARLE Jee LA T S A L

. - i =Py i LAVE,

AbLBicd ST I et L






b MAP oF Bopedois u.cus.-nom.s
P Bm_u. SUBSTATION
To Macion i -1
\
\ \
ST?MHWB:

. \
\
STRULTUEE \
S3/3
%
\

ANoR T4/ ) x

SLATT - MARION 3 \
¢ ey ) N_/><v
NoTE? Mae NoT To Seaces \\\
To

SLATT




L£61 D30 S6ZlL vda

—t

NOILVHLISININGY HIMOd ITTIAINNOE Sg=L=dV -on 6o
sBuT33n0 TTTICx
"14/smojg 158 uollellauad piepueiS=N
‘lIlBA UIYL=ML "aqn | 1|dS=18 ‘Hoeg=)S :adAL (jdws) ajdwes (331 ON 'SYHVINIY
i 3 *UT  quUeTBAINDY ToABIH i
i Ti anTep-Y i
B i giTnsay onlep=y L
- - w21 03 41 uzdaq eTdweg i
5 %61 9% 2l aguex sxngsTow umuildQ i
I i Jodg* 00l £ Tsuep WMMTXBU %G6 i
B B %G9l qu8quU0d asamjsTow umutidg i
= — JodL- 9ol £3TSUSD UMUWTXBUW %00} -
i i (869-C WISY) SITASTY HOLOOHd i
I I W5 e Tesngey I
°l .m.m
- B N
i F / I0T0D MOTTeA -
L x 01 fead axe sjusuSexy ¢,§L 3B paIslunodue SquUsWFeIy 1
d | soox ¢,| IeqJe duep ST [IOS ‘pues UMTPSW 0} ISIBOD I
eorI} ‘£BTO 90z ‘3TTS YGY ‘pues ouly 9G¢ ‘umoaq
- 0T18®BTJ 10 o/ * . L L
FISSL 30N pebtol (LeGI)LT66 IS Iystheas ‘Arp ¢(T) $TIIS AQWVS ONIZ AGAVIO h§50 | |
(zW/NDI) $SL | % % % {gw/b3) yod N jdwsg w | 14
2 [0} 1d 11 m Ap L 1dS ydeq
AHVININNS SL1NS3IH 1831 NOILYDI4ISSY12 1314
.Hmm.ﬁw
T uemeTyo(Q -m AAPbbOT \\@@NHHNWJEmo|\.mw.,\,.mmﬂwwﬂw\mmmmmﬂmmmml tpoylaly uoneaedx3 T T paIsjunoousy 30N _; Bme._m%mmg o1 r_,%mo
g o oy~ s ooy /£ 30 AR (G SUTT w0 0% 1Bt WRMRIARES

40 133HS




L6l 7030 S6ZlL vda

NOILVHLSININGY H3IMOd 31TIAINNOE eg=2—d¥  -oN bo7
s5uT14N0 TTTI0x Sg-l~dy uBy3 IsMOT °3J ¢
‘14/sMm0|g 159 uolieIlauad piepuelg=nN ST pRoRciR O SHeell O TOETEAED BN
“JIBM UTYL=pL “2gn L 11dS=1§ ‘3oeg=3§ :adAL (1dws) 8dweg 153 ON 1S HVYINIY
L B i
i o L
i i &2 178 Tesnjal ‘SjUSUTeIJ YOOI POIL}UNOOUY i
-- _ ._| 5" oubmm
| i Lxepnod Lxp ¢ (TW) |
* ' fyrorgserd moT ‘umoxq fexf ETTIS AGNVS 2.% 0% O
—= — 0——0
(zw/mNd) 5L | % % % (gw/B) yod N |dws ‘w |y
2 0 1d 1 ™ Ap L 1ds yidag
AHVIWINNS S11NS3Y 1531 NOILYDI41SSY12 a13id
Jasny
~T WIS UG (AQ PeBbo ~ g /L[ /6ea MO FUSTTL SUONITFUOY (POWRIN uonereax3 T T DeTTUNOOU FON 1(21%Q) "irem 01 yidag
|||||||||||||| 158 X ¢ suosuewig xouddy T T T T T T T T T T T T T T tuonens3 nc:9mmmﬂl.w.mwmhﬁﬁm.m\m\\m\mlmlﬁdemmw1@@\%&%1.|O|O|NJ.co_usmﬁﬁmc._m%ou
HO“AeTTeL G9KT JO G888 *Tu G| fuouedon™ TR uoTgesqug Mey eimesd T T ) NOIIVISHAS XATiong  Polod
ST-2=7v 'ON DNIZ0g . 10 501

40 133HS




L4261 030 S6¢l vdE

NOILVHLSININAY H3IMOd 37 TIAINNOE ag=¢=J§  "ON B0l

sBUT3300 TTTI(x

‘14/sMO|g 1581 UODIlBIlIBUAd PIEPUBIS=N
B UIYL=M1 ‘Ban ] 1dS=18 3oeg=3g :adA] (|dws) sidwes (53 LON SYHVYINIY

1 ’ W9l 3® TESnyey

r L h_.HZV %.H.mu .-Ow.mr

L £q1oTgseTd MOT ‘umoxq Lexd {TTIS AUAVIO w9b=0 | oo

(zgW/NY) 5L | % % % (gw/By) jod N jdwg ‘w | 14
2 [ 1d 11 m Aap 4 1ds pdaq
AHVYWINNS SLINS3Y 1S31 NOILYDI41ISSY12 @13id
IaEny

T ueweTyo([ °*[ A9 PebEo] \\@@.MMMNWJSmn_\\\mmmmMIM@MWWMIWMMmmmwmmm“_uofms_ voneaeax3”— paIsyunoduy o[ H(21ea) umem o1 udeq
IIlI!\\LIIIIIﬂWHWu\m\H&IJmco_m:mE_D xouddy T mn”u:Ho;m>mWHHWWW\WNWWIMm\wﬁmmm.ﬁlHMIW\MWW@JWMIMW.WW\H@WMI_:o:m_,w\mwumc_,u._ooo
0°RSTTEA GOKL 3O 488F *TW Gpiuewesor i e T RaR ey HOTIVISANS Xamiong P

Si=¢=av_'ON ONIdog Willae 10 501

40 133HS




LL61 7230 S62L vdd

NOILYYLSININGY HIMOd 3TTIAINNOE _ Sd=p=J¥ -on bo7
"14/sMO|g 158 UOIIBIIBUad plepurIS=N Le1o W&ON ¢q1t8 &mm ‘pues oUIJ n\oo.v ¢pues unTpaum w&m**
IIBAM UIYL=pL ‘agn | U[dS=18 ‘3oes=3g adA| (|dws) ajdwes 133 ON SYYVIANIY
s L € = 0 uzdeq stdureg L
B | % 61 03 G°21 1U8qUuocs aanjstou unumtidp |
i | Jod z°L0L £9Tsuep wWnNWTXBW %Gh J
i i 9% G°91 1uaqu00 axnjstow wnwtadp i
" r Jod G°901l £1Tsusp UMWTXEW %001 i
1 o (869~0 WISV) SITASTY YOLO0Ud +
1 1 .1 1e Tesngey | |
OT3SBId 30N | 9°0F [(G6Gh)6" 86 S xxATOPAOd TURCIT | ¢ 0Lk
& ™ ysthead ‘Lap ¢(q) ITIS XQNVS ANLA “XGAVID $,1=0 | 00
(zW/NY) SL | % % % (gu/B>y) jod N |dwg ‘w14
) [} d 1 m Aip 1dS pdaq
AYYWWNS SLTINS3Y 1531 NOILYDI4ISSYI1D a131d
| Iasny
m.mﬁmmu.mmmmqun;s pabbo ||@@NMQ®JES||_mmmmw\mmm\wwm\mmmmmmwmmmi“uoﬁms_ uoneneox3— P: m.mmwmmmmmwﬂmhmugﬂme "181ep 01 Yidag
T e m o%@m>m£ﬁmﬂmumw G Jo 3ySTy ,Q % °UTT uo HoBg Y
up “LeTTen USLI Jo gs®By cTwm G ouomesonT T 0TqeISqNg May  emeed T NOTILVISENS ATIong  ‘0lod
Sg=P~av ON DONIHO9 e, 10 501

40 133HS




L461 030 S62lL vd8

NOILVYH1SININAY HIMOd 3TTIAINNOE

‘14/sMmo|g 159 ] UOIlRIlBUSd PIBPUBIS=N
“JIBM UIYL=ML 'agnl 1|dS=15 >oes=>S :adA| {jdwsg) sjdwes :S3LON

SPUTHINO TTTIx

SE-G-qy _ onooT

‘SAHVINIY

sl 1® Tesnjoy I

Lxspmod ‘L3T0Tg8®Td

{
— o e moT KLxp ‘umoxaq Leaf () ‘ITIS XFKVIO 241=0 | 0—-0
(zW/N) #SL | % % % (gw/B3)) yod N |dws w | a3
2 ¢ 1d 1 m AIp L 1ds o

AHVWWNS SLTNS3Y 1831

NOILVYII41SSY1D a13id

wemaTyo(Qq °4 :AdPebbo] O@\N—.\m 1e1eQ

suolsuawi g xouddy

1UONEA3|] p

oS TIBEITRTS

S mey

aunjea

-G~y ON ONIHO9 S 10 D071

40

133HS




Lo VA i SRl E
QAN U2
ASA VT ANL

i
R

}
i % %

I
[

e

/8

)
id 11 J:i_.._

e IR

<t

lily

;

/,‘:.

i

=

=

<

=

b

< hz\v ) w M mw LHOITR  LINM AHO JUNLSION LINA S 1VS AHQ N3IAQ ABO IV IWNLSION TVENLVN ﬁmou ALIAVYHO B
. 3 - e e e - (25
2 =1L b NOILIGNOD Q3BMNLSIONN |39 MNINHS|[318N10S SLINIT 9Y38Y¥3L1V 214i034d5S
g o r 3 & o of T . . SHAT TN T TIA I 1215 NIVHD - / =

o i S g & 8 & &8 ¥ s o n " . oo @ o 28 2 E 9 C s o= E

ol E: m {7 .- N A : FER E B __SEEE RIS ] X .

Aﬁ w .u.“uh_ 4 e e s e PRGN S B Hoes BSOS ISCSRIR| TN (R K| I | ) Y] (s e e E

R P ) » P S— P S P e o

C .L N k_..‘i £ B | =]

M ;a .? SR AP ) ] ESS o R ) S A 6 S ) I P, SR ) FPRR S ) [ [
-l 3 5 e —— S S s 2 St SR s e : 1 S, L e
== ] ‘ m (V7S IR
i e e = e B =] = B
@) ) M E e e 5 1 e v s e I
0 X - - —p R -
-£

Lp
S J
i

ov

s

qroy

APPROVED BY
Oragisty Cvow
(=]
w0
N
LAHIIM AHQ AB HANIA INIDH34

o
N

GEOLOGIC ORIGIN

W - Ueiy dartic

3 "Lu‘*f"

5

O
A
O -
2
i
i
T
|
111
i
T
}
i
i
| B8 |
| i
11
i
l
i
i
i
|
| i

2.5 DEPARTMENT OF ENERGY

IN{, REPORTIBONNEVILLE POWER ADMINISTRATION

P
Q] == 2 & 3 T 2 = 5 S e e s
- I - 08 e = = g i:
1) ,m S T, 252 It NS R i ! e e e e e
v e & = i 5 i il D Dl S W —=]
L€ L&) — — — s L S T i D) —— i
A o m 7] 06 ]
g @ phpu._ | - e ]
SR - T = R N 1 DR A e e g
Vm i | s < ti b - rH e W [T
N 3 anJ s 5 s W e g 1215 1A 1 “N
e ud w ol 7 s ©8 &2 =8 5 . T
) s 2 = o g} = o 5
- W ow.m. 4 = ‘ e z ® 3 Be 3 g ¢ s
= L U B T S 0 — . s
e . By 3 A . ua e STIAVHO SINIS
L & = N =) e T F S )
M..u G ﬂmwm MD m » na ad\«..k-«: : b2o'© o5, 2L90 pﬂ T g TSRS o
ERlE a0 @ ) ) S g q a g a
1O - a >
BRI | NOILNGIYLSIA 3ZIS NIVH9




e W WP

' 1
MATERIALS U5 DEPASTMENT OF ENEHGY § COMPACTION AND
TESTING REPORT{BONNEVILLE POWER ADMINISTRATION] PENETRATION KESISTANCE
PROJECT ana $I877 o 3 - i P
SucKley Suwstation
FIELD SAMPLE NO LOCATION ~ DEPTH ) ,7
AP-1- R3S 0.0 o LOFF
GEOLOGIC ORIGIN TESTED AT B, § & APPROVED BY / . , . JoOATE P
By K BN 0 S
o 2 v ;
CLASSIFICATION ML LL NP e NP | curve No. oF
MAX. PARTICLE SIZE INCLUDED IN TEST ). iY77 " | STD.(ASTM D-698) [, METHO: &~
MINUS NO. 4 2o 1 MOD.(ASTM D-1557)(]; METHOD
SPECIFIC GRAVITY (G,)
PLUS NO. 4 OTHER TEST [J (SEE REMARKS]
[ — 5 NSO N R SN EFV TS St v
[-% —4— —i»* - — '—-{--———4; - T st 3 s
] ~ fss 1 _— B |t e e Fey 1
W 2000} — B S ISP S AR i S B Nl s i WO
g - - sk o g SR S SRS (S - i,% ! 4 ' i I'
. - D pEESy o ! i
= T 1 B U S A S — ; et e e :
Y 1500 - -
0w —t ~4—t—1— = — 5 I R N e g e 1
w e . p- —g—ﬁk——} R
o T TV \mm— Ga— SRS B [—— ) IR SE SRR SRR = — y
L = = xS — ——t—t—1— 4,,7% 4 —
Zz 1000 + v + T
= 1 | . . - Joc e e S i*
o " . = W S s s Yo (PO 3 ”1 WG S
x soo0 » - = s e s 1 1
w - ] N S P (U *J,ﬂ“‘“}'_i— o
5 = : s RN S Tt el 3 )
! " G s (S N GO —t——1 S — 1Tt =
20 T
1 ; e 1Ol pe
] )"\ : _Z'_: Yo I IMAaxX Yy, ~ pcf
- — 3.1 = m| —+—1{ OPT. MOIST L. o,
= :
i O e e WS i [~ T IS 11 | NATURAL MOIST. %
b I S ] N i |
o - . W 7 i ot B T T 1 1
. 120 (\ﬁ | i 1 e
3 e et S ] G4 W S, Fss 100 SO, .
o SR S e 8 %‘ N S S S (R S 11
0 - ] ) F . . e E O (R - j 1
o 74 t
w il ¥ S S E— ﬂ P N CUEHPERS, EERSECI. - = j : pa—
G - . . 1 Sr= e — ) i 4
S (10— S S i “H:\\ == ] i §
E I | i | i
—4 - ; s t—- 44— | 4
] d ¥ e o = — ] . ) B I s
N 1o : NG
o # L , I W
- i A 7/ 2 2 ET LLH§)F ) .Y i 1
i, SN (- =l P SESF) R IR £t EARL (R [ —q - — o -, | £ + £
- - T T T TS =Nt G595 S I 1
zZ h_)u‘ raaEn =g ’ ":—\ H i j
w IR (N N B (S 0 . _;_i_ 10, 575 [ ST S I . . i
G (R - S SN W S SN S—— : 380 RS T SRS (N H 4 2
S — __.__ﬁ, — y i S B A 1 i
. & — . _ ! y f
i e HEES S 4 -1 = DA (I 1 i -
- : - N (R B WA 4 AV ]
S SN S, S| O o s o N SURE | S S SN R sl
= K] N S [ 1) i ,,,:P N e - j'i g _E L i
QG L= i : 1 L1 . ‘
A 1o ' 1oy L 20
MOISTURE CONTENT. PERCENT OF DRY WEIGHT ‘
REMARKS p

i

1880

BFFA 1354 JAn



P

AI7) g 207 ania %l

-

o
-4

|
w

53N

A

i.d H
< 3 .t L7ty e pata %g oo A SAUVAIY
[ g 1 : e s ket P —
T ik M e ke Yo %o Y% _ 2 L SO Loy _
A s Y i /b Id _ g 15| Pl _m Lo M id Bl co i) =
/ | i . —— ST VNN ONNESoOY.
Pl -l - g e - i : Z il
i & z LHDiam N [v] JENLSION d KIAD Aud div UNLSKON WUNLYN ~ st T
- = 30 sl L | suwe LR = { 9) AliAvag
H <t NOILIONOGD Q384N 1SITNN 39V HNIEHS|378N70S SLIWIT 94384311V J14i03ds
- ¢ “ & . o o . SHLINETTIA NI 3215 NIVHD . R P - 5 T
v A L5 535 & 5% 5 & SooomE S 3 2 § s ' B . 5
W Z . Pu_ F ’ SRS - T N S = = S . S SO I —
Aﬂ m\ ! ..”—..m,/awv,_ [ S | | T 0 NN ) OO e T RSSO DTN [
S8 EE S e
w ¢ = i 5 o e
a 0 pa - ] Gt -] M, SEERRAGH, i NSRS e
= 3 o9l ] I R oy 1)
@) ' 3 i s :
W g i = i e R s e
il O ot - =
-I.EN..S,. . 5 ; I (] ) —— R [0 . S . . . 1.1“
o B 2 AU U S S T ] i il .h.
m M | = ;M S S [ [ B A B i
il g 2 » S - I N R . ,“
M..,.nu - z W o — I S— - m
W it @ = N e ) =3
w = N et | e G
22| By BEeBmmEei
521 5|8 °E e e e e 2
P .92 D g * = e - i
=z - | w a0 s ] | ercienss s ]
W m e | @ = ey SN RSN ] A SO 0] PN 1 e N T
b= m qm e 4 \_ o
M & | < m. W () - S -
sul 9 off 37 e e =
- ) —id ey 08
“as v fla oF V8 L =
Ty - a m N
Sl kR |9 o
Q 5y W i b a e I R A O =
& 18 OF .
- v I N s | - . i B i s
v Uu e = e T . e TR AT 7
= J i~ 5 PO 4 ® 3 s 3 5 & 8¢ 2 E 8 3215 AATS GUVGNV LS 5N
¥ gl e M e - 2=
oo b 3 Y IMH = = 5 & = z S : - © a6 s & ¢
o o : 2 8 o N ; : Boow o om @ T 3 = BHOTITEE0 3AF1S
- e _"z i s B =i ol - c - - o
P Il ) 51807 FIIT _ T R
. ¥ G

$378800 [ e D Sy

STIAVYD

LA @

BPA 1357 JAN. 1380

a o~y
-
i

140
210 U . %

i

] a Sig

MATE

u:;:g_ ;..._.c.o
u.ll:l 11.1]. - .\.,.am;m& N

b} "3 e

SO0 ST R
%Eg

NOILNEIELSIO 3ZIS NIVYO

FIELD SAMPLE NO

PROJECT and
B
=
SYMBOL
|

TYPE OF SAMPLE | - Cag
"

TESTING |




Ty

N -
o L

o

H

| MATERIALS

SUNNEVILLE POWER ADMINISTRATION

US. DEPARTMENT OF ENEHRGY

COMPACTION AND

ITESTING REPORT

oy 2

s

B#ROJELT one LIRTE . " X " . ~
Buckiey Subitation
FIELD SAMPLE NO LOCATION DEPTH y
FP-4-15 0.0 fo 1.0 tf
GEOLOGIC ORIGIN TESTED a7 PB.F.A . APPRQVED 8%, Joe )
By Rowd - RS S oo ) Hig 16
7 L- = 5 o
CLASSIFICAT!ON N LL NP P2 CURVE NO. OF .
MAX. PARTICLE SIZE INCLUDED !N TEST 187 | sTD (ASTM D-698) [, METHOD A
MINUS NO. 4 .o MOD (ASTM D-1557)[]; METHOD
SPECIFIC GRAVITY (Gg)
PLUS NO. 4 OTHER TEST [J (SEE REMARKS)
— 2500 T T T
2 I i - ' e e e e [ e e e e
P . s 22 _— 3 __1 - .{ -
2 . e B S S I S S i s S — B
ig* 2000 —T 1 S B & (i —] i i N S s— . 1 1
— —t— T —fe— e S R - ) m— 1
bt = S i i RO A S N M 1- M . S i
“ 1800 . .
w — 4 —— — = i ._.“.{g, == - P ot i — 4 e — »
w - r—-i _—
e S R S I S O N i i S i UG 0 S I SO NS TR A SO N N I
Zz (000 -
o = 6 D S B B IS S A § S— ) i e
b ! ] ] . T S s Gk s A N A0 (AN
E 8soo—1T—r ns B g — T— N s = — e S _ _
w o - ” S| B S S ) IR S I N
o e S T M i i R G (5 0 § OIS Y G oo PSS I O ro
o o 1 i
2 S - T T 7 ] S S T
=1 e 1 e —] _IMax. Ty DO pet
NN [ s T b NS .. ¥ - 7. V1 A —
S S S SR S e e e ——1— OPT. MOIST. O.0 %
i \‘E e
N S S A N I - (S TS 111 |NATURAL MmoOIST. %
% T () R S N R R N e _
_ Jo 1] N7 30 | ) T 1 ]
= A it *
= e e — 11 "x\] 2AD, a1 [ 0 -
o ] - i ] o IS T o T -
o 11 / 4 B N N _ 1
y ]
o : = 711 S S TS S B A W
— 7 ] SN I E ] ]
O — A —1 R I e S ) S 1
§ ey —4 11 AD _I.._._J \\ ,Bf:q,u B S R S -
¥ | R, rd
= ] S T 4 ) P "f TN I — 1 1 1 ]
o == === IS o~ 3 e SRR . = TS i
ts ] o = e i \,4 § S B
. . S i l__%__ S S \ — N S - . A
e — ‘?v (I i SR ; WP = SO SR FRE X = | UCERE 2 5
¥ / J ] en'Y S S I AN ) g =T 1]
2 ool o e e e .33 B e N B
z 100 1 = R T
w ... . 4 — AL 5 NI - 4 -— —1— \ — 1 -1
O — - S j-— — ;7 et - e E— S— - — PR o . = : i
A | B ol S 1 0 S PR IR T N N | G I G A T . ) R
S . — T Zerdr Arrors] —
S ’ — § I SR SR S SN (S W s SR JAS BRSO [
B — S ...|‘. sy i, = S0 O = SR B — 4 - S )
Qo i = = e
= o \ (e Z2C 25
MOISTURE CONTENT. PERCENT OF DRY WEIGHT
REMARKS ¥
{
BEPA 1354 JAN. 198G



1A iYW AR

il A 4 T 1 IV AW

R N REFER TO
WATERIALS SECTIGH REPORT DATE 20717780
SOURCE NO.
PRUOJECT BUCKLEY SUBSTA SUBMITTED BY
ACCTo NO. 165-58- Q- 0- 0= 0 ADODRESS VANCOUVER WA
b SKRRPLED BY SEEMAN DATE SARPLED / 7/ ATE SHIPPE
! SAMPLE NO. MTSHBQ0322 NDe SACKS 1 SAMPLE OF SOIL
DEPTH 0-1° TYPE OF DEPOSIT
i LOCATION COUNTY o STATE OR
! OWNER OR MFGR QUARTITY REPRESENTED
‘ LGENCY BPA INTENDED USE
REMARKS
SIEVE ANALYSIS SCIL CLASSIFICATION
SIEVE PERCENT GESCRIPTION
SIZE PASSING AASHTO
3 IMe
2"‘1/21“&
2 Mo SCIL ANALYSIS
1-1721IN.
1 IN-"""" 100-0
37 INe——==- 29,8
172 INe===== 997
248 INg==——~- 996
NO. & -———— 993
NO. 10
NO. 40 COMPACTION AASHTD Y-99
NGOG 200
0.02 HH
0.005 HH
AASHTT FLEXIBLE PAVEMENT DESIGHN
R vaLUE
R VYALUE BY EXUCATION 300 PSI 44
R VALUE BY EQUILIBRIUM-c-e—- 4q
DENSITY AT R VALUE PCF====-- 10800
PCT MOISTURE AT R VALUE-=w=== 8
aasHTn-DssEaN ~
SERYVICEABILITY InNDEX (PT)~--- 200
R%GiﬁNAL FACTOR %R) ---------- 200
18 KIp EQUIVA&EN ------------ 15
TRAFFIC ANALYSIS PERIOD------ 20
STREMGTH COEF BASE------ A2--- 0.8
DESIGK R VALUE=-====— 44
SUPPORT VALUE=====~~ 6%
STRUCTURAL NURBER=-~ 1.83
GRAVEL EQUIVALENT=-- 12 INCHES
DISTRIBUTION
MATERIALS SECTION
DIVISIGN ENGR.
RESIDENY ENGR.
LAB FILES
% COUNTING
HER O eArs eseessA SRR e S
————————— - GUY E. MATTHEWS

TOTAL TEST CHARGBGES

$ 105,00

CHIEF MATERIALS LABORATORY



MAP OF BOREHOLE [ECA TIONS

ghl BOCKLEY SQBSTATION '
3:: 7-24 -3/ !
3 4 |
)
= 34
B Q.
) 30
2z \
\ W=

i\

s
& {2

N-S BASE LINE |

T

Yt BRE ST

%-‘h
/
¥ o

\2 . : L smray

\ —&— TD JDOMHN DAY —5

4 GRIzzLY Tz

P

$2524
/

\
\.
\\
r
; Jad - 5
A
S P 74 \LTN'
3 # o
a3t
. v ! ®
) A TS y
25| 25 \>
& %
Q
AINAGE - 2

. NOTE: MAP NoT TO SCALE




LLBLl O30 S6ZL vda

NOILVHLSININAY H3IMOd 3TTIAINNOE "oN 6o

‘14/smo|g 158] uoilellauad piepueiS=N
“IIBM UIYL=ML ‘8qnL H|dS=15 "39e§=HS :adA| (jdwg) sjdwes :SILON S HVAIY

[ I I A..N.wok_www. m,ri.\* S/ w\, m?u.q.%n\o . -

L - x;ﬂk Nw\,N\o\&uQ.M g ..L?.%%\,u ﬁqh\ wm\nwz ¥ [

o i , a P .AJ.__\\__ QQ.‘lﬁv L
B | _:_N\ , I i _..NV\IQMW e
= - mﬂsskk. o . ad -
L || xxnhmn\ - & i .m;«.hLQM}.IQ ||

- - (YD #L T | |

n )
, £ \‘Q \Mhhm\f F2R0l \

B e A A e .mfnv.\w EL G

Tl g pmaee gy 12|

i i \\ - .w%t\ W Lo = \_\Oﬂ, \.\.U\\wm?\n )
i B 4 % m - \@ \ { prere T ¥ —
L 2. wAL y 2P w\uz ﬁ.:&\ ¢ A8 B2 T e O | gLy
(zW/NA) $5L | % % % (gw/b3) yod N |dwsg ek tuﬁm»x_ —— PO | w |
2 ¢ 1d 11 m Aap L 1ds \.u\ = + : x» yidag
AYVININNS SLINS3H 1831 NOILVYII41SSY1D a13id
!
4]
FSP] I "W Aa petbon TR vm\mémot T T eCiv)[ tPOUlIN UONENeIX T i LGSR S B s i ydag
- \Nb 7 \qum,ﬂW.ﬂmco_m@mE_ .xQQQ(IIIIxIIMIﬁuI.WIMIIJﬂ__PQumI,I“cw_um>m_m_ puno.g \MWWMQ% QA&WUQQ&;M.QQ.VW ZaP ..QMI,IIWMWII%“:o_umum\mwymc%._ooo
||||| e NGBS s R SN il i ISR N SRR — — AN | Bl il e LA
7O P &ml\w FS L7 Py e T7F1T NITVIC omeed T O NOTIPIQTPOS AT Jong  ed

$7=7=77}7 "ON DNIH08 4O gl 40 501

- 40 \ 133HS




LBl "O30 S6¢l vda

NOILVHLSININGY H3IMOd 3TTIAINNOS _’ “oN 6o
'14/smo|g 1s8| uollRIlauad PIEPURIS=N
‘lIBM UIYL=ML ‘8qn] 11|dS=1§ "Joeg=)g :adA] (jdwsg) ajdwes :g31 ON SMYVINIY
8 i vy o Q9 —og -
i I %9 - -
'
- - o emaE —O -
B i Ni. NW J&\vaﬂw *m.i =) \Jq\mt »3) a
| | /i = |
i -4 5 -4
A - o eESp Yy Y |,
"vov) 2 o .mwfrwﬁx\.i A)é% =t M*Jm%gmiw.@- ;\
i ail \N\W 2 .\Gw«w%wﬁn.uﬂ.xm Jﬁé_vs_w Q, w.uuw )gaww .
L B N_\ 2, =4 74 A._s.\r < o< \ . I
2 \\\\@_\“\ m.%‘ww\ %\w v [T .m\v\.x S d —~a7
i i / o T : i
- P4 (T2 fThET . ol
| i i Her W\W?\U " LG A S E D F \W__\nv\ Q 0——0
(zW/NoI) 3L | % % % (gw/6) jod N | |dwg W\Ui.m L7770 —~— .wuq.uﬁ%ww w | g
2 [ 1d 11 m Aip L 1dS wdag
AHYWWNS SLTNS3Y 1S3L NOILYII4ISSY1D @314
; /)
IIIII H«U@W\IJM\W\;Q pabbo IN.\N\._WM\\NMMJmumallllllllf\\\MxMHWN IIQ@_JMW&N\EEEE co_um>muxm\\\\Jilll.WUﬂﬂMﬂﬁﬂg\\Munwﬂu T i(=18Q) “481Bp0 01 YldaQg
P : L.D\Mul & M.H\Imwlucm‘_mcm.t_n_ ‘xouddy P e 777 :Uuonead|3 punoig U.‘..,.\N %M\dﬂnﬁdﬁmzﬂb \INIQJN.MI, ’ @\.-MQIWI.NIHco_umuw.\mmumc_?ooo
s e ol i, N A - TR . S - - . A il i NGB
wuw\.\‘&\g Jmﬁ\{f\u (mc .NMY,N N.X\.Ww 1U011E907 7375 aﬂm\%q ‘ainiead INST L < gos Mﬁm\.wv\ Un\.n,.m :198l04g

57 == 7737 oN oniyos 4o Sl 10 00

40 133HS




“L46L D30 S6ZL Vda

NOILVHLSININGY H3IMOd IT1TIAINNOE "oN 607
‘14/5M0O|g 158 ] UO0IeI13Udd PIBPURIS=N
‘IIBM UIYL=M1 '8gn 1 11dS=1S "oeS=3§ adA] (jdws) sjdwes :SILON SMHVINTY
- - 0 "
- - o N o b—, = ._N.q\. \_.‘? n\ﬁ,u ‘osw..wiﬁ,c%lli:'uuil.ll! I
i i Q\ // / i
" \ w\vv.\\\‘mv\ s oy \k\ﬂMb\ __.ﬂ.K\U\\;M\m\\\ .nJ.JAM\
I 1 \..w 4 , Q \\ i R G X i
il I i o b i ?«N.\V OB EE -0 | oo
1 1
(zW/NY) SL | % % % (gwy/B3) yod N jdws Em‘wm *%943 — L _méwrwbmj ‘w34
0] [ d 1 m Aap 4 1dS yidaq
AHYWINNS SLINS3Y 1S3l NOILYDI4ISSY1D a13id
rél
v/
||||| MWNMW,JW\NW tAq pabboTy ||Nwww WM Wuﬁmol||||||||| 7 \m\a_w\ VI poyisiy co:msmuxw||||||||ﬁdﬂnm\\|u|ﬂﬂu‘wwﬁ\w\\\.\W.\\._\..\\“ABmo. “1a1ep 01 yidag
L ghS Y enkad ey STy a0 e e Sy IORSATYY ZEXT U ST o
[T P R J& S 7T ot 7T NTWIT emead T LY LCIE AT 7T woloud
ST/-T )/ "ON DNIHO0S HO Mgk 40 501

40 133HS




LLBL D30 S6el vdd

NOILVHLSINIWAY H3IMOd ITTIAINNOS ‘op Bo
'14/SMO|g 1581 UOIlBIIBUBH PIBPUBIS=]
‘llep UYL =ML ‘8gn] 11dg=1S "¥oeg=>3g :adA1 (|dwg) ajdweg :S310N SYYVYINIY
7 a0 Nivm _ 7
= L P O R — i

E = T~. } ﬂ.cx{QMf,\U L

B Ll ._ zm\: S][esoy P2l O F[7e] ]
Cazz) T FL ] |

L . ] B W TE FP vsnfay WUWO._P\ I
s

: L re ey e s ek S|
Sl {mapeat \?Ev TS RRRgT L€~ | o—to

(zW/N2) 5L | % % % {gw/6) sod N | |dws I V2V —_— P YO WM
) i) 1d 11 M Ap L 1dS Nv \ .I...\ + @ “ = yidag
AHVNINNS SLTNS3Y 1831 NOILYIIJISSY1D a13ld
I N /A
;&UMW\ wval i7; /1Aq pabbo \&\VN mU ta1e o c% N&M\\W\\”ﬁocﬂmé uolneaeaxy~ . Y%.%.Q.ﬂ\lﬁ@n:. .w.W , kﬁ\ﬂ\ T :(e1eQ) ‘481BAN O3 YadeQ
= ?»@'\ X, & tsuoisuauliq “xouddy T CO% F TO@L T -uoneas|3 punolg, %.‘.qWIAW\%wﬂl_,d\JMWW%MMWQOrV\ MM\ W.MwWAUIQWﬂIII.WI\WIIHW”co:mww\_wmpmc_?ooo
ST RR YO AT F T TS enee T 771T NIV omeed NETLHISFOS A 1A Hoelowd

57—+ -/ 7 _ON ONIH08 4O g 40 901

40 133HS




L16) D30 G621 Vda

NOILVHLSININGY HIMOd JTTIAINNOE \_ ‘op Ao
‘14/$MO|g 359 UOnENaUsd PJEPUBIS=N
‘lIEM UIYL=ML ‘BgnL n|dg=18 "oeS=3S tadA) (dwig) ejdwes :S3LON 1S YVINIY
] il + SR = ki -
" R i |
| | B N\ 1 1 1 O m = O L
L — > sT7o0 TSI v] o2 D, B
T T m.@\ \;w\ o=y £2L C b1 |
- - i) L.
- - N - T S I
- - . \\ \ \, \ \ x\ -
i b <g, / ry L\N e ..L\U & oS _\_\.,K.\ i \;\QN 7 Q\ I
1 / 1 i
M e 244 4 w\»@ \ Y pws ’ - \fll!Q
-1 i o %r \D / Jﬂw\ﬂ\\ K = Nv PR — & 0——0
{zW/NX) 5L | % % % (gw/63) yod N |dws \r.\\ NQ \:e.\_.&f Y ————— Nu.@@.ﬁ fu w
2 [0 1d 1 m A1p L 1dS | wdea
AHVIAWNS SLT Nns3y 1S3l NOI1LYDI41SSY12 A131d
. Fi]
iy \ww“w\uﬂm\Jw.\ﬂl;n pabbo |MN~!\W.N| 5 \"Bmo|\L|||\x|||uwwL._m|mA__ﬂ ||wu1ﬂw\w\|”oo£m_>_ uoneaeox3~ R, KVCIES (V7 A i(21ea) LRIEm ol yidag
= e halim R - Lovanbs punors o777 SSVET IV, AETS TR e eapoe
th :m\N.v\\u %WN.N.\.....Q «Nﬂ% .‘yvxuﬂwuco_wmuoq %m.mn%\l\ \v\x m\lwﬂ 1ainjead \,N.ﬁwwkl U‘lhu.t“wm S AT iM\ﬂﬂ :10aloid
S =S=/7 ON DNIY0g HO T Flekaley - 4

10 133HS



L£61 'D3A S6ZL vVdE

NOILYHLSININAY HIMOd 3TTIAINNOG "oN 6o
‘14/SMo|g 158 | UOIIBIIBUA PiePURIS=N
‘JleM UlYL=pM1 ‘8qn ] NdS=1S "}oes=Xg :adAl (jdws) 3|dwes :SILON S HVINIY
- L L
- - L.
D
L L G e 2| 2.1..\..{\\ s 5 L
== Zy s b lal B
I il N \.\ ¢ L
L L St \\&,& 4 | ogelp b \S mjweﬁ uﬁ \x\\: \\ -\
gt NV sy ”\ ’
- ot O O 5 fos TAs S :t\é \.Giwq ¢ ey L
L) \ /. \ . i i
= s \W\U mq W) ' [is hPOPS o KA S\MV W\M\ 0—0
(zW/NA) 5L 5 % % % _mE\_mv_- jod N jdwg \m...n_l,\u,hl\\ \_~, & VN.A_( .,...w ———___ o u?\,.b Ledy rV T ‘4
) [ 1d R} m Aip i 1dS ; r pdeg
AHVININNS SLTINS3Y 1531 NOILYIIZISSY12 aT3id
../
m\.nnﬂ\h\ vw 1Aq vmmmoj_ w.m 7 ml sl \.Qw, 374 L\. .,\H\ 1poylaly co:méuxmllllllllll MULA.QNNMN&WIIMMQNL\ (21eQ) ‘1810 01 YidaQ
- N\Mv & Tsuorsuawliq xouddy T T T T T MM.IW.JMM.II :uoI1eA8|3 punc) &AHIuIUUH\.IfINk!\WUdMMJAN\ w == NQ /50 5 uonelg/ssieu|pioo)
Jw\.mﬂwx.lrm Ill HWM\MW WG] uoneoon T T S LV I2L u@ﬂl\ﬂﬂb A7 N‘G\M‘ E:Ewu\\\\\llllll\.l{anVMHHT.N\J%N.,\\.vIIVMN%MU\...M@\ 110801y
$¥—2/—}/;7 'ON DNIH0g 4O (il 40 901

40 133HS



LL6L D30 S6Z1 vdE

NOILVHLSININGY H3IMOd ITTIAINNOE oN BoT
Fu:_mgo_m 153 uOlell8Uad plepuBRIS=N
'||EM UIUL=ML ‘8GN L U|dS=15 ‘3oes=3§ :adAL (1dwg) 8|dweg :SILON ($MHVINIY
. v # SO wu.mmo
B B ” W / £ w \ %&n\ v\ r
" o e s ol S
\,.J m /
r 5 1./ S \ .UN B
I a \m t\ Jim{\u\um\ W«R.«QPN\ \ D o4 YD .wx |
w\ |
i Lpo"bop ooy oy ! e ol
ANE\Zv: 51 o % % % _ME\mv; "_.UQ N jdwsg ..‘um..-_\.ﬁ..\\l,\ “rr. .l‘ «\ (WN \ e — - “FH w!.u\ﬂ\.. //u ‘w 34
2 [ 1d 1 m Aap 4 1dS ¢ o/ = [ wdeg
AHYININNS SLINS3H 1S3l NOILVYDIdISSY1D a13id
i
0
~TT ISR g,/ A9 peten 7 de\% ele@ TR TS llMﬂh VI T iPowaw uoneaedx3 T P9 *\uﬂlﬂﬂm\@.@llﬂ&ﬂ :(21eQ) “sa1eM 03 YadaQ
Ty 7 .!IIIIvNW\Milmcc_ usung ‘xouddy ™ L vepesd v::n:umu\qﬂwlwﬂm _ﬂ@ﬁNﬂx M ~ /o= EIN .PHWHIWI\W UOIIRIG/S31BUIPI0GD
l%ﬂ\v \NV\\XM“\W IIN@HN@UWI\JQ cc:mOOJIIIM\IH..vH\mWiIWmIQIquvn\lﬂl\H\UI \.WI?MM&MNQLV caumead I\M1 MIM\WHWMHWW.II\)IMJ\\I“U.IN,I& 1108l0ud

T =7 =77 ON ONIH08 HO A 40 901

]

40 133HS



L1686\ "D3Q G6Zl vdE

NOILVHISININGY B3MOd 3TTIAINNOE ; ‘o 607
u.n:m_so_m 159 ] UOlleIIBUad piepuBIS=N
J1eM UtyL=pL ‘egn L 11dS=18 "A2BS=4S ;adA ) (jdws) ajdwes (310N 1S HVYINIH
- - \ . L
-1 24 i ) Q& rU..‘\& @ \ I
i \m\v@ua\w.k nn__ﬂ {44 (/ ~ 3(\_\:\\ \\ \ \\ L
m, L
i 4\\ fE\\ B w Qtw % 2|1 x“i\q v\,\&:\ F A
i i \ T w.\a 1o EX Lf i
L =Ji e r\O‘\..n\.\“.ﬁ)_\i\ S ‘ JP\ .
.\uaoﬂﬂ + m 2 ‘ f
: A ] D s
i | 5wl 5 P4 wnq. \.u._Vﬂ..vLM @_U._ug«x do |
i £ P sz b L
B L Uﬁ% \\ 2 & \ M\ v o =~ | 172145 \h v L
' Vi
i S ﬁ \;m \/\\\m \.\v . r\V\w\\\W Ao 1, b7 = Q| 040
(zW/NA) 5L o % % % {gw/B) yod N |dwg n,x...L e = U.HVN.R\ w34
2 [ 1d 1 m Aap L 1dS \ & = : 2 pdag
AHVWIANS SLINS3Y 1S3L NOILYDI41SSY12 41314
IIIII 55 mﬂ IIIW :Aq pabbon IW\WI% .Wanl\l EDII\IIIWL!IWN“W? m IWA 5 m\rh. rpoyis|ny r_o:m..,muxm_I\IIIlﬂUI\\%..NWHﬂJOUAW\MVI MNQ.\Q.. (a1eq) '1218M O3 yidaqQ
||||||||| \UNWQW =t 4 ..w‘co_ uaw xoan_qwklllwlllwlwumv 27 iuonena|3 u;: ldﬂﬁ|@ﬂ1®|®@ﬂﬁﬂ\ﬂﬂﬁﬂ?@h \ﬁ\/\]\n% SUGIYETS RAIRLIRISOTY
N@N NV ° * 7T weneo1” S e U TR T sinmead ™ NI IVICING AT 1T 7O wolos
Ty =T F 7 "ON DNIHOE HO s 40 507 B

40

133HS



L1661 °030 S6ZL Vd8

NOILYHLSINIWAVY HIMOd 3TTIAINNOE "oN 6o
14/SMo|g 159 UOIIBIIBUAd PIEPUBIS=N
“llep utyl=pML ‘'8gn L 11dS=1S "%28S=3S :adA) (|dws) ajdweg :S3LON SHYVYINTY
)
— = B s 8! a2 bl —
- - LI R T -
- i Caf .\\1 \% ‘2 & Q~ 5 B I
W) i 5 v ! haan -4
| I Pty i e v e el I
t 5Uw‘w\. 7 m A | "
uE o > 77 (W) I His AHfris8-0| oo
(zW/NA) 5L | % % % (gw/B) jod N | jdws Kw\me\w \ PIgrt e 2 .Gim w3
{ -
) [} d 1 m Aap L 1dS { pdaq
AHYWWNS SLINS3Y 1S3L NOILYOI41SSY1D a13id
. )] : . :
= ?ﬂu\\u\v Ty A pabbo] INN:WINI\.NIJIHSND IIIIIIIIII MULMQN MW.I\ M%ﬂwww.l;uor:ms_ _..._.o_E_.,moxmIIlIW\IIIWﬂW@Wdﬂ?@U&@IH@E\J?;mn: *191Ep) 01 Yadag
IIIIIW\MI\MMM.\MHNMM\G: .mCmE.D(.xo._Qad \\\\\\\\\\ ||N.W.NML 1uo11en3|j t::u;@&ﬁ.ﬂﬂ@ﬂd@&”&ulﬂOAﬂ@qﬁ%.@. M.@WM/WJH!W\.W‘I%“:o_umpm\_mﬁmc.‘vhoou
f———— T = s e — = — — = o = . Mg— L ————— Sl — - = — ————— e —— 3
S R R G VIR oot T LT FRTYITIVES FINTONT e NI LYLETOS AT TAS0g  wolod
<7 ~T ~H7 'ON 9N1H08 4O gyl 40 901

40 133HS




SE/SMOQRACKH Lirles

Bua,zce'-y 5-4-:357?:770;-/ ] i _

WY 1007 Back ol LNE  Anp 15T 70 THE RUAT oF
sTeasrucs 53/ SCATT maried Bz,

9 — /7 8O ' !

TI_ME
Cmillisec)

it s

-
&

N TEE PO TATION,

2k HHHH — : H ] =5
RTH s Lo g e s T (sag $7%)
Ho #1260 - ‘
Sote 70 & bepTH OF S FI anlbemedind Sy SOACTuRES Aok,
(usAGLy BAsAcT) 7o AN UNKNOWN bz07H,

AoTE ! DATA. LoiNTS (G 357 Awsd Go! WERE ASSdnltd 7o Be o
ERROL, TS INTELPRETATION Ay w;asw;e Fe S
S5 Tl ANGE CRUZZ7BA SHAled BE XSES  #y  ESTindaziAl L
COMAETEAN Yy OF — THE Kook AT SEFTHS BELOW 1O FT~ pyiat
s Sersnisls LpAmd. '

ERaaRan i Deste enssin] ;
BEDTRL 7O A Tr/esA  EDO A &e,egﬁm_»a&;s. (ers 7E Mezc, |
IO T Beenll AmiE A7 rades  Loddrid. (& fisac @ féi/)






Y e
Buckley Sub




DOE F 1325.8e  Electronic Form Approved by Forms Mgmt. 04/19/2006
(08-89)

United States Government Department of Energy

m em O ran d u m Bonneville Power Administration

paTE:  7/8/09

REPLY TO R . .. . .
attnor: - Jessica Hamilton, Civil Engineering Student (SCEP)

sussect:  Buckley Substation Microwave Tower Investigation

to:  Amy Freel, Project Manager

This memorandum provides the results of a foundation investigation for a proposed microwave
tower at the Buckley Substation. Two alternative locations were explored, one site at the storage
yard and one site site east of the existing parking lot. The purpose of this memorandum is to
present the results of the explorations and provide recommendations for tower foundation
design.

Buckley Substation is located in central Oregon on a basalt terrace covered with a layer of fine
sandy silt soil. The area around the Substation is essentially flat, though the surrounding
topography is gently sloped.

The investigation consisted of excavating two test pits at locations shown on the attached site
plan. Test pits were excavated with a rubber tire, 580 Super L backhoe. Test pits extended to
refusal on hard basalt rock which was encountered at depths ranging from 4 to 4.5 feet below
existing grade, as shown on the attached Site Plan. Material overlying rock generally consists of
loose to medium dense brown sandy silt. The site in the existing storage yard also contained
some gravel to cobble-sized angular basalt fragments within the silty soils, likely a result of the
substation grading. Representative photos of test pits are attached.

Foundation support for the proposed tower can be provided by slab or spread footings bearing
on the underlying rock encountered at depths of 4 to 4.5 feet. Foundations constructed on the
basalt bedrock may be designed to impose bearing pressures up to a recommended maximum
value of 8,000 pounds per square foot. This value applies to the total of dead plus permanently
and/or frequently applied live loads and may be increased by 1/3 to include seismic and/or edge
pressures due to overturning moments.

Attachments: Site Plan showing test pit locations, depth to rock, and photo locations
Test Pit Photos (1 page)

CC:

Nancy Jacobsen: TFDB- THE DALLES
Amanda Williams: TELD-TPP-3

Kerry Cook: TELF-TPP-3

Eric Matteld: TECT-CSB-1

Mason Tabata: TECT-CSB-1
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SUMMARY:

Soil resistivity measurements were completed on the Buckley Substation Site on
April 17, 1981, and the test results, based on equal probe spacing data,

indicate that the deep resistivity value is 160 ohm-meters,

1f it is desirable to lower the grid resistance, the most economical method
would be to expand the area enclosed by the pe:imeter conductor of the
grounding grid., " ' '
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Discussion

Soil resistivity measurements were completed on the Buckley Substation Site on
April 17, 1981, and the test results, based on equal probe spacing data,
indicate that the deep resistivity value is 160 ohm-meters.

Data obtained is shown in Table I. The test locations are shown in Figure 1,
The equal probe spacing data is plotted on Figure 2 and indicates that the
deep resistivity value is 160 ochm-meters.

The excessive voltage pickup on the instrument test leads laying under and
parallel to the transmission lines allowed only tests of 30 meters and less in

spacing to be conducted on the substation grid site area. These are tests 4,
5, 7, 8, 9, and 10.

Tests 1, 2, 3, and 6 were conducted completely outside the proposed grid area,
but did cover areas adjacent to three of the four sides to the substation site,

From 30 meter to 90 meter equal test spacings, there was no indication that
the resistivity would either increase or decrease in value.

If it is desirable to lower the grid resistance, the most economical method
would be to expand the area enclosed by the perimeter conductor of the
grounding grid.

No unusal conditions were noted on the site which might affect either the data
or the conclusion drawn, : ' '



p AT %C'0¢ 267C¢
£ "ON 3s9l | ¢ "ON 383l 1. *ON s3isel
yadsqg w ¢*Q 2anisIoK ¥
§183] 21nISTOW 1108
61 61 ¢61 .
261 961 Z61
w61 L0OZ 0871
961 80¢ 781
261 8671 €81
161 261 061
TLT 091 61 SL1 261
£91 091 69T
VA 191 LET 8971 061
[ A1 VAR 081
L1 991 981 291 6971
8L1 ®61 961 081 LLT 691 {61 VAR LGT
8L1 91¢ 902 161 9971 L1 L81 [ARI €91
[N £1¢ 0ZZ 081 %91 £91 611 £€C1 tel
{51 012 112 991 [A% 16T 891 S01 111
€71 81 981 wZ1 0¢eT L8 301 £8 98
%01 LS1 091 601 911 Vel 8L L 87
s3891l JO 01 *oN 6 "ON *ON <oN g "ON g ‘ot~ ¥ *oN € *ON 7 ‘ON T *ON-
o2ra1oAY 183l 188l 1891 3sal 3sal 3sal 1sel 1sal’ 1881 389l
§I938W — WHO
PSR PN &1-3 -0
118H *H *¥
ss0y [ *MA
TI2U23TH "M ¥ :4g 3sal L9076-Y1 1861
elB( £2A1Ing LJTATISISSY 3ITS UOTIRISQNS £31yong
I a1gvl
¥ Jo 7z afeg

¢l=-i8-rouy

06
09
7S,
BY
v
9t
(013
Lz
e
17
81
¢t

N DOy N
. —

sxe3a)

mcﬂummm.
?qoad 1enb3

‘L1 11ady¥ - ieneq



. ERGJ~81~12
Page 3 of 4

'QQ Soil moisture tests

‘Scale: 1" = 200

Figure 1: Buckley Substation Site
.. -resistivity survey test
Locations, 4-17-81, LR-92067
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