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GEOTECHNICAL BORING LOG 

6MACTEC 
. 3 OF 3 

L NO.' 25352 I eND.' I ; '. TX I 
SJTE I : Exelon Texas I I ; I I GROUND WATER (ft) 

I G NO.' 6-3288 I ), Mud Rot,,, I HPT OHR. NO 

. 80.2 ft I . ' US ft 24HR. NO 

151.0 ft DRILL ,OX I (, R. I I ), 140 lb. A",o IMEC 22) 

317/09 , 318/09 I CASING DEPTH, NlA I BITS usm I 

ELEV. ID~;) BlDWCOU", BLOWS PER FOOT 

I~ H 1ft) I 0.5ft I 0.5ft I 0.5ft 1 9 'i' 'i' 'P 'P '9' 
SOil AND ROCK DESCRIPTION 

NO. 

I ~2.0 " 0'0' 

;;;;;;.; '~I":;;;,',i'~ 
=:: noduies' 

, 
·39' r 1198 · , " " · rm. 

~" e--

· 

~" . '''' rm. , , '" ~" · 129.5 It: s\rtlng HCllU9Clion. o;ak:Um carbo:n!to 

· e-- nodules not observed 

· · 
. : ~M·~_Pi5C:iRLYGRADE:OSANO(SP),v;.y-p;iii~ __ l~! . 1':\' (10YR 7/4), very cIeose, ""3t ftnelo medium grainod, . . . : trace fines. strong HCI reaction 

-59.3 ~ '39.5 rmr I 
" " "' .. 

~" e--
I ." 

I ! 
" ". '~_7-''''! 

" •. , 
0'0 

-69.3 , 149.5 i'<" 5 , " 1;, '" "" 
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6 MACTEC 

" 
NORTHING: 

GEOTECHNICAL BORING LOG 
_ .... B'~ Do" 13-(0 -09 

GROUNDWATER(ft) 
o HR. NO 

24HR. NO 

SOIL ANO ROCK DESCRIPTION 

8A II: browriIIh ~(IOYR 616) mDI!led II(;C 'P11 
(2.SY 71'1) 

18.511: d,na CIIIcUn cartJonaIe nocIlAe. abMrved 

33.S II: herd. no HCI reactlcn. no caIclJm c:arbonaIe --
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I'MACTEC 
I I .EC~ 

"'TEl I I UHS 

8-3289 II 
'ELEV.' 80.4 ft 

• DEPTH, 150.0 ft I' 
DATE 3/610<> 
El EV. DEPTH BLOW COUNT 

1ft) 1ft) 0.511 I 0.511 0.511 ! 

24.3 

,,, ' "" " 0, " 

'" . ".' 
0 , 

" M.' 
• , , 

" . ".' 

c. "mm 

I . . 

. ':": . .. . 
· · 
· · · · 

~,i .. 

""'" 

r" . . . 

. . 
· . 
· 
· 

I 
USI 

I' 

I"mo 
i--

,..-
-

-..v 
-

rIB : .... ... ...... . 

1.9 . 78.5 ... .. . 
I--"'-+-""'-+-O,ri"ri.".-I ...; ..... . . ~ .... . . 

·31 83.5 , 9 1J L. · . . ... . . . .w . . 

~. 1 88.5 
10 16 23 . : : : LC..C.l.~ : : 

. .. . ... ~~ .. 
~ 
~ ·13.1 93.5 

~ . 18.1 98.5 . .. . . . §r '"-t ...... t-...-t~...,orlo-.rl49 ..... . .. .. . . . 

17 ... 15002 

",-".",.".1'-1"-"'" '''''''''''t-o..,--t",+-',-I ... . . . . . HI ~~., ..... .. . 

: : :" •• : : : I"mo 
. . '1'" ... i--

II 

GEOTECHNICAL BORING LOG 

I , R. CI ... 
2 OF 3 

GROUND WATER (ft) 

o HR. No 
24 HR. ND 

, 1401 • . 

7/8" "'" .It 

SOIL AND ROCK DESCRIPTION 

73.5 It: ligIt bnlwnishgray(1OYR 612) I'I'ICJItIed 
IltoWRsh ydIow(1OYR 6'6). Vf!rI5IiIf 

96.511: NgIi)'8llowish brown(2.5Y6I3), IWBkHCI 
reac:IIon. (;IIk:t.om esbonal(! ncxI!Jo!I8IId ~ IlDI --
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OTE I, "".Ion T.", 
'NO::- 8-3289 I DIILL 

~ 
,,50.0 I DRILL 

3/6/09 

'LEV. 
(ft) (ft) I 0.511 0.511 I 0." 1 Q 

I -31 .' 

I -36.1 r '''.' 
5 10 

~, r "" 9 , 

6 21 30 

I 
NG: 13,413,160 """"USf1 

I " CME 45 C T ... ,k I 
, 317109 I 

'I' "'-~S '¥' '¥' 1~ 

•• 
r----~ •• 

L · 1" . 

,TX 
, UHS 

:sPT 
fASTING: 

:, D. 'hod .. 
0.0 ft 

NO I/.; I ~ 

. r--... 
I-

: r-... 
f------

GEOTECHNICAL BORING LOG 

, OF , 

GROUND WATER (tt) 

o HR. NO 
, US ii(NADi3) 24 HR NO 

R (10), 14010. '",0 (MEe 12\ 

SOIL AND ROCK DESCRIPTION 

128.511: pale yoIk:Jw (2.5Y 713) I11OI!Ied 
yelloN (10VR MI). vury stiff, weak HCI ~ 

''' . 

,~. 
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PMACTEC 
I, 

8·3290 

SO.5 

GEOTECHNICAL BORING thG 
Prepartld By fJA) .. Dale I O( bl\ • 

i· O· 

GROUND WATER (ftl 

EASTING: 2,601,256 

OHR. 

24 HR. 

SOIL AND ROCK DESCRIPTION 

NO 
NO 

r 
_J 

18.5 1\: v.,;y still, feN fioo grained sand, callch9 001 ........... 

23.5 II: stiff. \/o'Oak HCI reaclioo 

28.5 It: yary stiff, trace calcium carbonate nodules 

38.5 ft: no calcium carbonate nodules observed 

-pOORLy GAADeD SAND ~h cIiY (Si:>:SC1 ~ht
IP'8Y (10YR 712). n.>:IdI.$h yelkMr(7.5YR 616). very 
firm, moist, fine to medium grained, fsw lines, weak 
Hel reaction, 0IlIIlgII stalnlrlg 

48.5 II: very p;ile bmwn(1OYR 713). dense, WIll, fino 
QIlIlnad. 00 HCl reactloo 

.... 
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6MACTEC 
I I 

I SlTE , Exeloo • P'o)eol I I I 
; ,TJ( I 

"SPT ; NO.' 8-3290 I DRILL 

"LEV.' SO.5 ft US ft, 

, JOO.O ft I DRILL I ,eME550 I , L 

I DATE: 2121/09 '. 2124109 I ",EPTH, 5.0 ft 

'P .L~S PER ;007 'P '\" NO. ~I g E1.EV. 

(ft) (0) 0.511 0.511 I o.sll Y 

24.4 . ,.". 
p""",2 .. '0+""'"""5'--t--,.,---t,,--hirl • • • • • • . 1 • • • • • • • • • . . . ""'" " " ·· ··r-

. , 

GEOTECHNICAL BORING LOG 

2 OF 6 
, B. M,ble 

GROUND WATER (ft) 

o HR. NO 
US ft 24 HR. ND 

L) I I I "40lb. A",o, 

I BITS USED' '" IX,. Bit 

SOL AND ROCK DESCRIPTION 

M.' .... " 
f-m",1.0,+,,,,,,,3""'+-rl--..rl---,,rl . . . . . . . . . . . . . . . . . . . . . ~L _______________ _ " .. 

12.0 68.' 

7.0 73.' 

, " " .... ',; .... . : .. :: ..... 
o 0 .. :. ,; .. 

, 

. . . . . . . . . .. r-=-
.. f---

1--"><""-+-"783 ...... ' +-rl---.-+.",.--1 .... ........ ........ 
1 " •••. ;1 • : ...•••••••••• 

.".11 . '''''' 

. L..:.':""'-'.'':''' .. .. .. .. . 

... 1 . 

· ................... . 
· ... ' , ,"' .. 
· ... . r~ . .. 

L ':"':"-'-;" ... ....... . 

· ...... • : r' : . • • • • • • • 

....... ~ 

........ 1 
." .. 

FAT ClAY (Q1~ IIgI1 py(lOYR 712). vvtY iliff. 
1IDIl1ew .. grained &a"Id. weak HCI t..:Uon, 
~ c:.IcUn C8Ibonata noxUes, tJIedt 8I'ICI or-ve -
88.5 It: gray (lOYR 51n strong He! reaction 

73.5 II: light gray (lOYR 712). some cak:tlm _ ...... 
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GEOTECHNICAL BORING LOG 

6MACTEC 
GROUND WATER (ft) 

o HR. NO 

13,413,567 24 HR. NO 

ELEV. DEPTH 
SOL AND ROCK DESCRiPTION 

I. 

128.5 It: caIicha nat aturved 
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I 
~ 

GEOTECHNICAL BORING LOG 

P MACTEC 
SHEET 4 OF 6 

BECHTEL NO.: 25352 I MACTEC NO.: 6468-<17-1777 I COUNTY: Victoria, TX I GEOLOGIST: B. Mabie 

SITE DESCRIPTION: Ex.lon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft) 

BORING NO.: 8-3290 I DRIll METHOD: Mud Rotary I SAMPLE METHODS: SPT 0 HR. NO 

GROUND SURFACE ELEV.: 80.5 ft (NAYD8811 NORTHING: 13,413,567 US ft (NA083) 1 EASTING: 2,601 ,256 US ft (NAD83) 24 HR. NO 

TOTAl DEPTH: 300.0 ft I DRill. MACHINE: eME 550 I DRILLER: L C3rter(MACTEC An) I HAMMER (10): 140 lb. Auto (CME-08) 

DATE STARTED: 2121{09 COMPLETED: 2124109 I CASING 0EPl'H: 5.0 ft I BITS USED: 4N Drag Bit 

ElEV. DEPTH BLOW COUNT BLOWS PER FOOT SMF. ~ l 
0.511 

0 20 80 0 SOIL AND ROCK DESCRIPTION 
(tI) (tI) O.5fI O.5ft 40 60 100 NO. I G 

-87.8 
23 

-98.0 178.5 
25 

·108.0 188.5 
37 

.118.0 198.5 
100.1 

33 58 

52 5-W.S 

Continued from previous page 

n 

'L. ' ~ .r' .r--

......" 
· I~.-

:, " 
'.:' 

':, '" .... 

'.' 

' .. 
" " 

-.-
'. 

" · " 

" ':', 
· --· --':', 
',', 

'. " 

. .-

~ -128.0 208.5 
19 21 35 " :' ... 208.5 It: Yf/IotI (11JYR 718), ...... weak HCI ree:tion, -_ ...... 

§ 

" ~ 
I 
~~-~'~~.0+"2~"~.5"t'3",-+'~o-+'5~2-1 

8 
•. ,. 1_ ,.,. - r--

. ' 
'.' .... 
'.:' 

'. 

" " 

'" 

218.5 ft: 1IgH:!J1IY (10YR 711). no Hel ruaction. no 
calcium ca1lonaIe nodIAes observed 

~ L-...l-----'----'------'------'--'--'-'--'-'-'--'-'-'-'-'--'--'-'-'--'-'--'-'-'-'--'------1---,---•••• •• .. L--_____ ---' 
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GEOTECHNICAL BORING LOG 

~MACTEC 
5 OF 6 

, 25352 

I SITE .. GROUND WATER (ft) 

I ; NO., 6-3290 I OHR. NO 
• SO.5 ft 13,413,567 US ft (NAD83) I , U5I 24 HR. ND 

TOTAL OEPTH, 300.0 ft I I , eME "0 I' I .. c.rt" I :ATL) I , (ID), 140 lb. 

, 2121/09 2124/09 I', 5.0 ft Drag Bil 
'lEV. BLOW COUNT 

(ft) (ft) I 0.511 Mil 0." I 9 'i' BL";" 'I' ep -"I' NO.' ~ g SOIL AND ROCK DESCRIPTION 

·1".9 'from , p". 
I · 
. . 

. I 

1" .: . ,~.o 

·158.0 I 23B.5 

·168.0 r 248.5 
20 41 47 

. "" r ""5 

" " 

.......... ~ 

.. ...... , ... J 

. .... .. .. .... .. ... "'" ···· .. ··· ····· rr·-
. ... .. .. " ,...,... f' ·····:····· -

.. . . ..... 
~ .. ....... .......-

... r--

. . . . . . . . .. .... I":.: 
I ' 'c 

"""""" .198.0+' 2",,76' .. ~5..-+..,.--t~ ...... . 
~' ~~~' ..... : .. .. ..... . . . . .. i'<" 

. .. . . I--

-"" 
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I'MACTEC 
. NO.: 25352 

I SITE : I 

; NO-::- "'290 I ' 
" .5 ft 

I TOTAL DEPTH: 300.0 ft I DRILL 

U: 2121109 
<LEV. SlOW' 

'ff) (ft) I O.Oft Mn ro:;;t I 9 

" 23 

: NO. 

13 • 

r. 

T 

• TX I , 
,UHS 

. . 

GEOTECHNICAL BORING LOG 

" OF 6 

GROUND WATER (tt) 
PT o HR. NO 

• USI NO 

OAn.i 

SOil AND ROCK DESCRIPTION 

288.511: ~ fPrI (1OYR 712), ~ HCI r&IIdIon 

"""'~ 

-

-
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IiMACTEC 
I , TX 

I sm 
I 

us fl 
. ,5<>." I DRILL I .eME I . T. H.hn 

I DATE 311/09 '. 3/9/09 I , DEPTH'1s:, fl 
ELEV. 

(ft) (ft) I 0." I 0.511 ]O:5ft j 9 'P BL";S 'P 'l' ,~ I ":' I~ I ~ 

"" . ".' , 

".S '33.' : . --, 
~ i 41 .S . 38.' 

6 

~ 

!·I 36.5 • "'.' 
5 5 --.-

I ... ~. , 

I _ • 
. ". 

~ 
5 9 

. . "( . 

. :\ 
,;, ' . 
T' · . 

·L· · r~ . 
• ••• • · r "· 
[,.' . 
" ' .. 

·l: .. · . 
· T·I ~ .. 

· .:.' . . 
· ' I'. . . 

. 

'." : t::: 
":' : t::: 

. . . 
.. 

I" ~ . . 
. 

. . 

GEOTECHNICAL BORING I,QG 
""",""'By PrV<.. "". hllOloq 

)"'.. "",. g. )o ·oT 
1 OF 3 

R. I 
GROUNOWATER(ft) 
o HR. NO 

; us 
:RALI 

24 HR. 

SOIL AND ROCK DESCRIPTION 

NO 

~!.!8y1sh brcmn (25Y &2). vw;y stiff, moist, lew 
~e notUes, strong HCll'1!9CIion 

18.1 II: mcttIed paleyelow(25Y 812) 

23.7 ft: still 

-43.7 It; atiIf 

- -,., 
- -,. 
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IfMACTEC 
SITE II 

GEOTECHNICAL BORING LOG 

GROUND WATER (ft) 
o HR. NO 

24 HR NO 

SOil AND ROCK DESCRIPTION 

&8.e a: IIgtt browrish~(2.5Y6I2). sIjII, ncellne 
~aInad undo -..k HCI reaction andBy, ~ 
caIcLm ~ ~, s!rtrG HCI mactk:In an 
e.Ieium (;IIfbollil\6 nocUes 

73.611: JIIIIo yeIkJw (2.5Y 7/3) 

-



Volume 1, Revision 0 Page 509 of 751 DCN# EXE1436

GEOTECHNICAL BORING LOG 

IIMACTEC 
3 OF 3 

_ NO.' 25352 'NO. ,T)( R . ... ~" 
I SI'IE , E,,'oo Te, .. , UHS GROUND WATER (ft) 

; NO.' 8-3291 I DRJll. I , SPT o HI<. ND 

,"LEV., 80.2 ft US ft I US ft' 24 HI<. ND 

, 1SO.1 ft I DRJll. , CME 55 Tmo' I " 140 lb ..... (MEC 21) 

317109 , Y9I09 I I I BITS USED, ," 
ElEV. BLOWCQUNT '~OOT "C Is:" k .~ (') 1ft) 0." 0." I 0." I? 'i' "P ''/' 

SOIL AND ROCK DESCRIPTION G 

-32.0 ;"'" 
. . 

•••••••• 

.•... ' .. l-
.". -"'.' •• , ~ r--r- ..... 

~. _m.' r....,.-, , " ~~ . 
12lUI I: ~ yeIaw (2.5Y 812). very still, weal! HCI 

r-- ~ on day, __ caIci.m awboniII8 ..n-. 
IIrorCI HCI ~ on caIcUn arbonioIe ro:xUeI. - -- -- - -- - - - - -- - - - - -- - -

-58.4 - 136.6 

~ 
... 
-=~ 

" ... 
" " 26 r' 

•••••••• 

. . .. • " .. • ....... 
-- -

I 

~ -

~ 
-68.4 - 148.6 - r-- ,~. 

~ 
17 15 14 .0'; - ; ,..."." 

! I-
~ , 

I-
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P MACTEC 
, 25352 I • TX I 

SITE I . p'o;." . , I , I i 

B-3292 I DRILL , M,d Rot"y I' "SPT 

'ELEV.' B'.5 ft I US I 

TOTAL DEPTH, 174.9 ft I' , CME 550 X I' "It 
DATE , ~5109 316109 I C~DEPTH' 9.' ft 

'l' BL~SI 'I' 'I' 1~ NO. ~ I g ELEV. DEPTH BLOW I :otJNT 

(ft' (ft' ' .511 I •• ft ' .511 ? 

eo.5 

-78.' 2.5 
, 8 8 ......,... 

7;.5 5.' , , , -
--=--73.' 7.' 

, 8 9 ~ 
10.5 . 1M , , , ....... 
68.' . 12.' -

, 8 9 ....... 
-

AI.n '" . , , :" : 
5ft""- · ".S 

~ • , , ;, . . . 

51.' · 29' , , , :,. ~ 

! ~. · 34.' :::: '" ,. r . . 

41 .' 39.' 

F ~ , , 9 r--
~ 
i 36.' 44.' 

~ J , 7 ,i, .. . 

31.' 49.' 

~ 
, 8 9 "' : 

26.' 54.' 
~ , 10 ~i' . 

GEOTECHNICAL BORING LOG 
Prepared By ~ Datet/ ... /tp -09 

Chookod By flA;... 00.. q /1 0 l 0 9 
1. OF 4 

I 5.' 

GROUND WATER (ft) 
OHR NO 

24HR. ND 

:ATLI I I I ,1401'. A",o (MEC 221 
I BITS USED, 2 . " 'CO"" Bit 

SOL AND ROCK DESCRIPTION 

19.511: still 

34.51: ancI bruwnishyelDw(lDYR MI) 

.9.5 R: ooHCI r-=tiDnooday. Ir80I t*Un 
e.rbonoM. nr.>duIe5, $In.rQ HCI reaction on a*;:k.m _.-

~.O _________________ .~., 
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PMACTEC 
Investigation, Including UHS 

'lEV. 

24.4 Continued 

GEOTECHNICAL BORING LOG 

GROUND WATER (ft) 

o HR. NO 
24 HR. NO 

SOL AND ROCK DESCRIPTION 

eQ.l\ It: light ~ gray (5'( en), tracIo CIIcaJm 
carbonaIe nodules, strong HCI rwction 

74.iHt: IIghl~(2.5Y1/2) . .....-y5lil!. /ewfi,.. ."""' .... 

811.5 II: dIru. 1M calcium earbon;,JIe nodIM$. 
.~ HCI rwo;:tion 

.~.Q.. - -- - - - - - -- - - -----f>OClRL Y GRACED SAND with sit (SP-SM). pel • 
.,..Iow (2.5'( 713). ve')' dense. wei, ~ .... to rnecIaJm 
gninld, r.w fires. no He! reaction on unci. few 
~m ~If rakIes, sIrcnII HCI reaeIion on 
cak::lum Cl<t>r>n.te ~ 

_."''-- ----------------
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GEOTECHNICAL BORING LOG 

I'MACTEC 
Exeloo " GROUND WATER (ft) 

o HR. NO 

24 HR. NO 

SOIL AND ROCK DESCRIPTION 
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GEOTECHNICAL BORING LOG 

I'MACTEC 
SHEET 4 OF 4 

BECHTEL NO.: 25352 1 MACTEC NO.: 646&-07·1777 COUNTY: Victoria, 1)( GEOLOGIST: S. Woodham 

SITE DESCRIPTION: Exelon Texas COL Project· Supplemental Investigation, Including UHS GROUNDWATER (ft) 

BORING NO.: 8-3292 I DRILL MElHOD: Mud Rotary I SAMPLE METHODS: SPT OHR. NO 
GROUND SURFACE ELEV.: SO.S ft (NAVD88)1 NORTHING: 13,413,352 US ft (NAD83) I EASTING: 2,601,080 US ft (NAD83) 24HR. NO 
TOTAL DEPTH: 174.9 ft I DRILL MACHINE: CME 550 X I DRILLER: R. Landeros (MACTEC AlL) I HAMMER (10): 140 lb. Auto (MEC 22) 

DATE STARTED: 315109 COMPLETED: 3/6109 I CASING DEPTH: 9.0 ft I BITS USED: 2 15116" Roller Cone Bit 

ElEV. DEPTH BLOWCQUNT BLOWS PER FOOT SAMP. 

~I ~ 0 20 40 60 eo 100 SOIL AND ROCK DESCRIPTION 
(ft) (ft) O.Sft C.SIt O.Sf! NO. 

-87.8 Continued from previous page 

-89.0 169.5 \ "= 
SILTY SAND (SM). pale yellow (2.5Y 7/4), very 

27 .., 45 
dense, wet, medium IT<Iined, lillie fines, strong Hel 
reac:Iicn (I%lf!iif>ued) 

r-- 169.5 II: verypalot bra.m{10YR8I2). medi,mto 
coarse grained 

-93.0 173.5 "= 40 65 50/0 .4 . 173.511: tracecarbJnale oodUes 
~. 174.9 

Boring T ermloaled at Elevatloo -94.411 

l-

I 
b 
'l 
0 
U 
% 
0 
" • 
~ 

" u -• • < • • 
S 
" 
~ 
> 
~ 
0 • " 8 
z g 
u 
~ 
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Test Pit Logs 
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Section Not Used 
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SPT Energy Reports 
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II MACTEC 
Engineering and constructing a better tomorrow 

May 4, 2009 

Memorandum to File 

From: Jon Honeycutt, Staff Professional ~)Jf.1 

Reviewed By: Steve Kiser, Principal Professional C2u..c 
Subject: Report of SPT Energy - MACTEC CME SSLC Track 

Hammer Ser ial No. MEC~02 Automatic Hammer 
WORK INSTRUCTION No. 311 (DeN, EXE-917) 
Exelon Texas COL Project - Supplemental Investigation, Including UHS 
Victoria, Texas 
MACTEC Project No. 6468-07-1777 

Jonathan Honeycutt, ofMACTEC Engineering and Consulting, Inc. (MACTEC). performed energy 
measurements on the above referenced drill rig at the subject sile per the referenced Work 
Instructions. This memorandum summarizes the fie ld testing activities and presents the results of 
the energy measurements. 

SPT Energy Field Measurements 

SPT energy measurements were made on January 24, 2009, during dri lling of Boring B3204 at 
the referenced site. The testing was perfonned by Jonathan Honeycutt from approx.imately 12:24 
PM to 4:08 PM (ET) under cloudy skies with a temperature of about 60 degrees Fahrenheit. The 
boring was drilled with personnel and equipment from the MACTEC Raleigh office. The drilling 
equipment consisted of aCME 55LC model track-mounted drill rig with an SPT automatic 
hammer. The drilling tools consisted of NW-J·sized drilling rods and a 2-foot long split tube 
sampler. Mud rotary dri ll ing techniques were used to advance the boring. The drill rig operator 
during sampling was Mr. David White. Energy measurements were recorded during sampling at 
the depth intervals shown in Table I. 

The energy measurements were perfonned with a Pi le Driving Analyzer (PDA) model PAX 
(Serial No. 3622L), and calibrated accelerometers (Serial Nos. K990 and K1050) and strain gages 
(Serial Nos. NW#146JI and NW# I 4612). A steel dri ll rod, 2-feet long and instrumented with 
dedicated strain gages, was inserted at the lap of the dri ll rod string immediately below the SPT 
hammer. The inserted rod was also instrumented with two piezoresistive accelerometers that 
were bolted to the outside of the rod. The instrumented rod insert had a cross-sectional area of 
approximately 1.43 square inches and an outside diameter of approximately 2.625 inches at the 
gage location. The drill rods included in the drill rod string were hollow rods in 5 to 10 foot long 
sections, with an outside and inside diameter of approximately 2.625 and 2.25 inches. 
respectively. The recommended operation rate of the hammer is not known. Due to the closed 
hammer system, the hammer lubrication condition and anvil dimensions could not be observed. 

16 Pages Total 

MACTEC Engineering and Consuttlng, Inc. 
2801 Yorkmont Road, Suite 100 • Charlotte, NC 28208 • Phone: 704.357.8600 
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SPT Energy Measurements - Exelon Texas COL Projecl 
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Calibration Records 

The calibration records for all the above are filed in DCN EXE-9IS. 

Calculations for EFV 

May 4. 2009 

Page 2 

The work was done in general accordance with ASTM D 4633-05. The strain and acceleration 
signals were converted to force and velocity by the PDA, and the data was interpreted by the 
PDA according to the Case Method equation. The maximum energy transmitted to the drill rod 
string (as measured at the location of the strain gages and accelerometers) was calculated by the 
PDA using the EFV method equation, as shown below: 

EFV ~ I F(t) , V(t) , dt 

Where: EFV = Transferred energy (EFV equation), or Energy of FV 
F(t) = Calculated force at time t 
Vet) = Calculated velocity at time t 

The EFV method of energy calculation is recommended in ASTM Standard D4633-05. The EFV 
equation, integrated over the complete wavc event, measures the total energy content of the evcnt 
using both force and velocity measurements. The EFV values associated with each blow analyzed 
are tabulated in the attached PDIPLOT tables and are also shown graphically in the PDIPLOT 
charts. 

Calculations for ETR 

The ratio of the measured transferred energy (EFV) to the theoretical potential energy of the SPT 
system (140 lb weight with the specificd 30 inch fall) is the ETR. The ETR values (as percent of 
the theoretical value) are shown in Table I. 

Comparison of ETR to Typical Energy Transfer Ratio Range 

Based on a research report published by the Florida Department of Transportation (FOOT) 
(Report WPI No. 0510859, 1999), the average ETR measured for automatic hammers is 79.6%. 
The standard deviation was 7.9%; therefore, the range of ETRs within one standard deviation of 
the average was reported to be 71.7% to 87.5%. This range of ETRs was also consistent with 
other research that was cited in the FOOT research paper; however, maximum and minimum 
ETR values of up to 98% and 56%, respectively, were reported in the literature. The ETR val ues 
shown in Table 1 are generally within the range of typical values for automatic hammers as 
reported in the literature. 
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Discussion 

May 4. 2009 

Page 3 

Based on the field testing results, observations fro m the SPT energy measurements arc 
summarized be low: 

• The data obtained by the PDA are consistent between individual hammer blows 
and between the sample depths teslCd. In general, the fi rst and last one (and 
sometimes two) hammer blow records recorded by the PDA produced poor quality 
data (wh ich is relatively common) and, as such, the record(s) was(were) not used in 
the data reduction. Th is may result in more or less blows evaluated fo r ETR than 
what is shown on the boring logs. 

• The average energy transferred from the hammer to the drill rods for each 
individual depth interval using the EFY method ranged from 265 foo t-pounds to 
290 foot-pounds. These average energy transfers correspond to energy transfer 
ratios (ETR) of76% to 83% of the theoretical energy (350 foot-pounds) of the SPT 
hammer. 

• The average at each depth interva l was calculated as the transferred energy for each 
analyzed blow of the depth intervals divided by the total number of hammer blows 
analyzed. The overall average energy transfer of the SPT system (for all the depth 
intervals tested) was 281.2 foot-pounds, with an average ETR of 80.3%. 

Attachments: Page 4 Table I - Summary of SPT Energy Measurements - I Page 
Page 5 Work Instruction - DeN EXE-917 - I Page 
Page 6 Record of SPT Energy Measurement - I Page 
Pages 7 - 16 PDIPLOT Output - 10 Pages 
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TABLE I 
SUMMARY OF SPT EN ERGY MEASUREMENTS (ASTM D4633-05) 

Exelon Texas COL Project - Supplemental Investigation, Including UHS 
Victoria. Texas 

MACTEC Project No. 6468-07- 1777 

• 
~ ~ 
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~ • Ii: '" '" 39.1 -40.6 6 - 8 - 10 
44.1 - 45.6 8- 11 - 14 

David White 83204 1124/2009 NW-J 49. 1 - 50.6 7 - I I - 13 
54. 1 - 55.6 10-11-13 
64. 1 - 65.6 7 - 9 - 10 
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25 
34 
32 
34 
27 

Aver8ee for Rie: 
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~ t " ~ = • • .. .. -
285 81.4% 
284 81.1% 
290 82.9% 
265 75.7% 
284 81.1% 

281.2 80.3"1. 

IMeasured Energy is energy based on the EFV method, as outlined in ASTM 04633-05. for each blow recorded by the PDA. In some cases, the initial and final 
one to two blows produced poor quality data, and were not used to calculate the Average Measured Energy. This may result in more or less blows evaluated for 
ETR than what is shown on the boring logs. 
EFV = EMX • 1000 Ibslkip. where EMX equals the maximum transferred energy measured by the PDA (see attached PDA data). 
bEnergy Transfer Ratio is the Measured Energy divided by the theoretical SPT energy of350 foot-pounds (140 pound hammer falling 2.5 feet). 
The average EFV and ETR values may differ slightly and insignificantly from those in the PDIPLOT tables due to roundoff. 

Prepared By'· Date: S- Checked By: Date: c;;- ~,,\ .. o' 
'--
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. Work Instruction No. 311 Exelon COL Victoria Site MACrBC Engineering and Consulting, Inc. MACfEC Project 6468-07·1777 ."", I \/U o'l Issued To: St?Y9K;ieet m:m Jonathan,Honcycutt Rev.No. 0 \:)Q" ,~ ~ ~\V}'~t;l~~ 
pa", "1"'-1 0 ~ 

.. IssuedBy: 
Valid From: \\\1.\~'1 To, n.m \0"\. "\ -. 

. 

1 Applicable Technical Procedures or Plans, or other reference: 1. Geotechnical W m:k Plan (currec1 rc:vision; available at Site Office), and 2. ASTM D 4633.j)5 (copy attachM.). 

Specific Instructions (note attaclnnc:ats where necessary): Perform. energy measurc:ncnts for each drill 
rig on site in accordance withASTMD-4633"()S . Consult with Site Manager ts to schedule forperform.ing 
the measurements. Ha:nm:w:r weights have b~ checked by site personnel, and records will be available on 
site . .till rigs are using automatic hamma'" systems. Confirm that automatic bammer system is being 
operated within manufacturer's recommendations or in a typical operating fashion as observed from 
watching one or two SPT measuranents prior to measuring energy. Check. each. drill rig using all 
bammcrJrod combinations that it will be using. Dop\bs £err mcasuremen!s shm>ld be COOTdiIlat<d wilh the 
Site Manager. See Site Manager for CUII'eIIt boring logs afboles drilled and use these to plan most effective 
field measurement program. Submit copies of calibration records for eq:uipm.ent: to Project Principal for 
tevi~' prior to beginning work. on site. .. 

____ ---~S~pe:ci:al~.InJttu:"~cti:·~9:nt:<note-attacbIrients where necessary): Confirm with Site Manager that approval of 
- equipment calibration records have been received prior to beginning field testing. If unexpected 

conditions att encountered that affect mcasuremen1s. contact Site Managa or Project Principal 
immediately. 

Report Format: Prepare standard report in accordance with .I\STM D 4633 requlrements. Sped.1k Qualibl Assursnce Procedures Applicable: QAf 20-1; QAP 25·1; QAP for Reporting 
Nuclear-Related Defects, or Noncompliances, per F edcral hgulation 10CFR21 and Section 306 of the 
Energy Reorganization Act of 1974. Current revisions apply . . 
Hold Points: or Witoes5 Poinb: None 
'&ecords: All records.gc:net::atea.s.hall be.considered QARecords. Reviewed and Approved by: (Note: Only one signature is require<1 for issuance) 'Project Manager: 

Date: Proj'" Principal Engine", 
Dotc-. --..,----1 Site MlDagcVCo,,,,:tinatoc ==, =;--G?-C'.~~~'..R~~~~s::== DOte: ....... ilull,"'!c.:.0_<-J\-\ _~ Pages: __ ,-1 p,.1u; ..... "'ttac""'hml!!!!!""... 

DC~: EXE917 Attachments: ASTM D 4633-05 
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