
GIRNT 
REFINING COMPANY 

April 7, 2003 

Wayne Price 
Environmental Bureau 
Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

RE: February/March 2003 Progress Report 
Giant Refining Co., Ciniza Refinery GW-032 Discharge Plan 

Dear Mr. Price: 

As your office has requested, Ciniza is submitting a progress report on the Discharge Plan renewal 
issues identified in our 12/10/02 meeting. The Draft Permit will be submitted to your office by June 
15, 2003. 

1. Three additional nested wells around ponds -We anticipate that the drilling will start the first 
week in June, 2003. We would like to confirm your approval of the proposed sites ASAP so 
that we can request the funds for this work. It is unlikely that Ciniza will receive the funds 
unless the state concurs in writing that our plan meets their approval. We will send a letters 
under separate cover asking for OCD and NMED concurrence. 

2. Investigate tank farm area near recovery wells and install possible French drain - Enclosed are 
logs from the following borings: 656, 657, 658, 659, 665, and 668. These logs represent 
borings outside the tank farm dikes, to the north, east and northeast, of Tanks 337, 344, and 
345. Please see item # 6 below for the area inside the dike. 

3. Investigate around old OW-20 high pH area - Enclosed are the original boring log for OW-20 
from January, 1981. On January 14 and 15, 2003, Precision Engineering attempted to drill two 
different replacement wells in the same area as the original OW-20. We were unsuccessful in 
replacing OW-20 and closed the well on January 151

h. You will find the logs for the attempted 
replacement wells and the well closure report enclosed. For general information, I am 
enclosing the well closure procedure used by Precision Engineering. 

4. Investigate past OW-29. Find possible channels- Enclosed you will find logs for the following 
borings near and around the area between the NE corner of the tank farm and the North 
boundary of the plant: b-1 (81 ), b-3(83), 643, 648, 649, MP-4, and MP-9. 

5. Inspect the truck center- At your convenience. 

PHONE 

505-722-3833 

FAX 

505-722-0210 

ROUTE 3 

BOX 7 

GALLUP 

NEW MEXICO 

87301 



6. Find out where OW-17 was located. Now closed, but was originally located w/in tank farm. 
Sonsela wells were closed in this area. - Please see "close up" map of the area near OW-17 
and other wells/borings in the area inside the berms of Tanks 337, 344, and 345. Logs 
enclosed include: 666, 667, RW-5 (recovery well), RW-6 (recovery well). Also enclosed are the 
original logs and well closure reports for wells: OW-16, OW-17, OW-25 and OW-26. 

7. Prevent runoff from the old temporary pond area- Complete. 

8. Show drainage ditches on drawings -Will be included w/Discharge Plan Application due 
to your office by June 15, 2003. 

9. Submit storm water plan - see #8 above 

10. Giant wants to monitor only OW-11, 12, 14, 29, 30 and MW 4- Groundwater results for all 
wells sampled in 2002 will be submitted to NMED, RCRA Programs and OCD on June 1, 
2003 along with the Discharge Plan Application. 

11. Giant wants to close OW-2 and OW-3 and replace with new ones - see #1 above. 

12. Giant does not want to monitor OW-1, OW-9, and OW-10. RCA wants these wells to be 
checked to make sure they are still under artesian conditions- No additional information. 

13. NMED (RCRA) wants MW-1, 4, 5 and SMW-4 monitored (L TU)- See# 10 above. 

14. RCA wants Pond #2 sampled- We would like to confirm this before we submit the 
discharge plan. As we understand this item, the outlet at Pond #2 will be the compliance 
point for sampling for the wastewater treatment system I evaporation pond system 
interface. Parameters will be established by OCD as part of the new Discharge Plan. 
Ciniza would like to confirm this interpretation as soon as possible. 

15. Old API must be rebuilt or demonstrate that it is not leaking- The API Separator is scheduled 
for cleaning and inspection the week of April 28, 2003. 

16. Giant must complete pressure testing all plant drain lines, sumps, including the tank farms, etc. 
by 6/1/03.- No further sewer testing was completed in February or March 2003. We 
would like to propose completing 80% of the sewer testing by 12/31/03 and the last 20% 
by 12/31/2004. 

17. Giant must complete Discharge Plan submittal by 10/1/03 with monthly progress reports -In 
progress. To be submitted by 6/15/03. 

18. RCA wants monthly progress reports. - This report for February and March 2003 will be the last 
submitted. 

19. Issues of geological channels need to be resolved -To be resolved. 

20. LWP to spell out in DP all samples to be taken from which wells and analysis, including 
frequency- To be determined. 



.. ,, -

Please feel free to contact me at 505.722.0227 or@ dmancini@giant.com with any questions or 
concerns you have regarding this report. Thank you for your assistance with our Discharge Plan 
submittal. 

Sincerely, 

~~~ 
Dorinda Mancini 
Environmental Manager, Ciniza Refinery 

Enc 

CC: Roger Anderson, OCD 
Dave Cobrain, HWB 
Ed Riege, Env. Superintendent 
Matthew Davis, General Manager (w/o enc.) 
File 



·'. 

12110/02 Meeting held with Giant-Ciniza: GW-032 Dorinda Mancini, Ed Riege, LWP, 
RCA, Dave Cobrain. 

Minutes of meeting: OCD to require the following: 

1. Three additional nested wells around ponds. 

2. Investigate tank farm area near recovery wells and install possible French drain 

3. Investigate around old OW-20 high PH area 

4. Investigate past OW-29 Find possible channels 

5. Inspect the truck center 

6. Find out where old 0Wl7 was located. Now closed was inside of tank farm. Sonsela wells were closed in 
this area. 

7. Prevent run-off from old pond area. 

8. Show drainage ditches on drawings 

9. Submit storm water plan 

10. Giant wants to monitor only OW-11,12,14,29, 30 + MW-4 

11. Giants wants to close OW-2&3 replace with new ones 

12. Giant does not want to monitor OW-1,9,10 RCA wants these wells to be checked to make sure they are 
still under Artesia conditions. 

13. NMED (RCRA) wants MW-1,4,5 SWM-4 old LTU 

14. RCA wants pond #2 to be sampled. 

15. Old API must be rebuilt or demonstrate it is not leaking. 

16. Giant must complete pressure testing all plant drain lines, sumps, including tank farms, etc. by June 1, 2003 

17. Giant must complete DP submittal by Oct 1, 2003 with monthly progress reports. 

18. RCA wants monthly progress report. 

19. Issues of geological channels needs to be resolved. 

20. L WP to spell out in DP all samples to be taken from which wells and analysis, including frequency. 
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PRECISION ENGINEERING, INC. FILE#: 
ELEVATION: LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· s DA.TR: A STATIC WATER: M BORING ID: p 
PAG_R--

L MATH-RIAL ClfARACTE!HSTICS 
E IMOIS'!!UR! eOlHHTION.COLOR-.GRAINSIZE ETC ) c SID, FINE, ·CL!YB1, FINE GR-AVE-L-; lliOWN, MOis-T 
C_ 

c CLAY. SLIGHTLY SANDY, SOME- HNE- GR-AUL, 140.!-S.T, .RED BROWN, FIRM- T~ So.¥-'1!, .NQ.. OOOR-, c SOME CHARCOALJNG 
c 
c. 
c MORE GRAVEL1Y. AT.. 1..5..' T.Q. U 
c 
C_ 

c SID FINE DAMP SLIGHTLY CLAYEY PURPLISH BROWN NO ODOR c tLAL VERY sANDY, FINE, snTY, No. oDoR~ PURPLISH BROWN c 
c SID ·FINE T_O MEDIU_M C_LAYEY _SLIGHTLY SILTY MOIST PURPLE RED NO ODOR c ~ VERY SANDY, FINE, SILTY, SOME CALCAREOUSLY INDURATED APPEARING NODULES, FINE c GRAVEL, SOME VEGETATION IN SAMPLE, DAMP TO MOIST, PURPLISH BROWN c 
c 'SID VERY FINE TO FINE CLAYEY SILTY SOME CEMENTED SAND MOIST PURPLISH BROWN c I CLAY SAND FINK. S'ANTI- A'PPEARS TO. BE' nr !JAND'S". !l"O" O_DOR FIRM -M'OTS'f c i SID FINE -C~liYEY .IIDI'S"r. P1!RPLIS11B'!ro10C SLTGHrORANGE TINT AT" 'f.'S'"! c CLAY. ·sANDY,- FTIIlr, SUlifR""CHARCOALING'".!NlrGYP'Sm!SFOTS IN SAMPLR'; mrrsr;· ~IDJUT c MATTER, HARD', NO". ODO'tr· 
c -
c 
c CLAY. MOIST, WJT; S"IrWHTtY"SU'tY;' mvf CltAAeeAt-Iim, VEGETk'tlW, CALCAREOl1S-c INDURATION Olr GYF:tfflt- "'~"' "n !ffi-OOOR- ffiffitslf:BRfrlitf · c INTERBEDDED- 5-lrNfl-·ldffi- eLAY ·· 
c 
c -
c M, MOIST,· PlJR.PYS!F-BRQ.WN, VER-¥- SANJ}¥.:, OR-ANGE- SANDY BANDS IN- QI.A-¥-; Ym- T!HN-c LAYERS TO lS.', ~®OR, SOME- CRARCOAUNG--c 
c 
c 
c 
c !SAID CLAYEY SlL!Y F.IH.i P.URPLTSH.BROiH..iUH...OlliGE TINT NO .. QD.QR.. c M SILTY, SANDY f WET J- PURPLISH BR.OWNf SOFT TO FIRM, SOME VEilUHGJ-_eOSSIBLB ROO.T.S. c DARK GREEN NO ODOR 
c SAID. FINE TO MEDIUM, PURPLISH WITH ORANGE BAHDSL SOME BLACK BPJ!DING 1_SILTY,_ c I SLIGHTLY CLAYEY NO ODOR . c CLAY MOIST ROOT MATTER PURPLISH BROWN SLIGHTLY SANDY SOME SILT NO ODOR c Wl JINE JIOIU ORANGE BROiN SLIGHTLY SILTY SOME I>IIRP_LING~ NO ODOR c CLAY WET SLIGHTLY SILTY SANDY REDDISH PURPLE FIRM, NO ODOR c SAID, FINE, WET, SLIGHTLY.I!Tii BR!RIIG, ORANGE BROWN TO PURPLE, NO ODOR, SLIGHTLY c I SILTY C_L_AYBY MODBllTRLY DENSE 
c INTERBEDDED CLAY AND SAND 
c ! CLAY MOIST S"LfGH'l'LT SANIJY SOME msmf N'O'IJULE'S' OR CEMENTED mTI". CU!R'Slrmm 

10'GGRIT BT: !SIZE AND TYPK'OF liOR'ING.: 4 1/4• ID CONTINUOUS' FLIGF!""RSl 

97-070 
6929.2 
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PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 

s DAT.E: 
A .. ·1. STATIC WATER: 
M BO!UNC ID: 
p PAGE--
L MAT-B1riA-h CHA!tACIB-ItiSIICS 
E fMfH·&T·URB eGNIHT-IOit.e01fJR·;GR-AlNSIZE ETC·} 
c WL MOIST I &LIGH'J!bY SANDY., WMB-· G.'fPSUM lffiOOlrES OR CEMENTED -SA-ND-, tOAJt.S.B- GR-A.V·E-h; 
c WHITE, FINE, NO ODOR, REDO~ BRO~ 
c 
c 
c 
c 
c. 
c 
c SAID, FINE TO MEDIUM, SLIGHTLY i!TU BWIIG ... SLIGHTLY CLAYEY, FINE GRAVEL, REDDISH 
c BROWN WITH PURPLE TINT NO ODOR 
c iCL!Y SILTY MOIST TO WET SLIGHTLY SANDY RED BROWN FIRM NO ODOR 
c GllVRL, FINE TO COARSE, CLAYEY, SILTY, SANDY, FINE, WET, SOME SANDSTONE NODULES, 
c BONE WHITE NO ODOR 
c ICL!Y MOIST SANDY FINE GRAVEL RED BROWN. STIFF NO ODOR 
c GllVRL, FINE TO COARSE, SANDY, FINE TO COARSE, PURPLE BROWN, i!TKi BKAiiiG, CLAYEY, 
c NO ODOR, 30.0'-32.0' MORE COARSE SAND, FINE GRAVEL, lf!TKi BK!iiiG 
c 
c 
c CHilLI! FOWTIOT 
c PURPLISH W:rr11HG11TG"RE"E1fBANDimr; Ctmr, SID!K'"SKND, FINE, SUJiilrCEMENTED 
c SAND AT 35.0 , .. , DRY 
c 
c 
c 

LOG'GEl! BT: 
SIZE AND TYPE OF BORING· 4 1/4' ID CONTINUOUS FLIGHT HSA 
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LOCATION: SEE SITE PLAN 
CINlZA. REEINE.R.Y 
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PRECISION UIGINEERING, II/C. FILE #: 
ELEVATION: 

LOG OF TE&T BORING& TQTAh.. UEETR: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING ID: 
PABB· 

MkTHR-IAL ~!iARA~'PHRlSTICS 
(MOISTUIHl· €0HIH'FION.COLOR-.SRAINSIZE ETC. I 

CLAY, DAMP I F-UM, &AND-Y I F-INE, SGM-ll FINE ·GltAY.&Ir-, !tED BROWN I 00. ODOR- . 

SID, FINE TO .. COA~E.r S.IL.TY r SL.IGRTI.Y CUYE.Y, SOME. FINE GRAV.E.lry. .11.RD. BR.O.WN.r S.OME. 
GYPSUM SPOTS.., MORE. COARSR. SAND. A1 LO..' TO. L5.' , DAMP, NO ODOR.. 

INTERBEDDED CLAY AND SAND 
~ MOIST, SLIGHTLY BLOCKY L WHITE GYPSUM SPOTS, CHAR COALING •· SOME ROOTS IN SAMPLE . 
REDI_S_H BROWN VBRY DARK '1'0 PURPLE CHARCOALIHG NO O_DOR. VERY STIFF 
SA!D FINE SOME COARSE RED BROWN WITH ORANGE TINT 
CLAY; MOIST, SLIGHTLY BLOCKY, WHITE GYPSUM SPOTS, CHARCOALING, SOME ROOTS IN SAMPLE 
RED IS~ BROWN, VERY D~.RK TO PURPLE CHAR COALING, NO ODOR, VERY STIFF, SLIGHTLY SILTY 

CLAY. SILTY; SANDY, FINK, SOME GYPSW SPO'ITIN'G, DAMP TO MOIST, REDDISH' EROWN. WITif 
PURPLE TINT·, VERY S'ITIF TO' HAR1J, M'ORE" ITS'SLK'; NO' ODOR; SOME CmCUALTNG" l 00, MOIST; HARU, SLIG1ITLf STLTr, SOMR. CILWCO!L, PURPLISH BROWN, !TAMP' TO !WIS!; 
NO ODOR 
SAID. FINE,· STtn, StlGH'I'tr CLAYEt, PfitrtiSil BROU, DAMP, NO ODOR 

-

SILTY AT U. fT~ 
CLAY SILTY · &f.IGH-'YY- SANM HNH- &IriG!P¥1Y.· FfSSt-H- DAMP VERY. 51-I-P¥· ltRflfH-5-H-MffiHt· 
SAID, VERY PlH% Te- FtlfB-; SILTY I -eLlrY.H-'f; BAMP- 'ro- Me-IST I RED lHHWH-; ~OOOR-·· . 

-
WI, SANDY., VER-Y. 'HN&-; Sf.TY, DMlP-·'ro-MW-S.T·, ~OOOR -

CLAY SANDY- ¥-INE-. PUR-P.1-ISi- BROWN- WJU OWGE- 'l'JR.T VERY STIF-¥- ~-ODOR-, Sli ... ~'f. DAMP-
·SAID FINE S-I-1-Tl S-1-IGi'l'IJ. CLAYE-l ··P.&Dl).I-Si- PlmP1& WITH ORANG-i-'l'm, lro-O.OOR--
:Mz SILTY-r SAliD.Yr llliir ORANG&-BAHDS.OE SAW.Ii-CLAY, DAKP-'1'0-MO.!Sfrtro...oDOir REIL 
BROWN CirAY . 
M., HARD,JiO.ls.T.~ REDDISH RR.O.i!N.- CHARCOUUffi, BLQ.CKY, SOME CRMENTED.SllND U U_O.!,. 
NO ODOR -

SAID, FINE~. SL.IGHTLY SILTY AND CLAYEY~ PURPLISH BROWN WITH ORANGE TINT,. SOME BLACK 
,SAND IN BAND FORM 
M, SILTY_L VERY SANDY, SAlm HI ORAliGE BANDS, PURPLE BROilll, DAMP TO MOIST, VERY 
STIFF, NO QDOR 
CLAY, VERY SILTY, SANDY, FINE, DAMP TO MOIST, PURPLISH BROWN, NO ODOR 

CLAY, VBRY_SANDY, SILTY, SAND 1N ORANGE COLOR, PURPLE BROWN, VERY STIFF, NO ODOR 

LESS SILTY, MORE WHITE GYPSUM SPOTS, SOME CRARCOALING 

WGGEU' Bf: 
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LOCATION: SEE SITE PLAN 
CINIZA REFINERY 
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PRECISION ENGINEERING, INC. FILE !: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 

~ I 
v I DATE: 
A STATIC WATER: 
M BORING I'D: 
p PAGE: 
L MkTHRIAL CHARACr~IfrTICS 
B fMO.IST1Hl:R, eeiHHT·IO!f COhOR, GUINSIZE ETC.} 
c LESS SILTY; !40R·E- iH!lTE GY.P.SUM- SW'J!&, SOME CllA-R{OA-hiNG 
c MOl.!! SAJDY, FINE-, S.ILTY, OP.ANG-E- S.AND, PURP.IrE- BROWN- CLAY 
c 
c S.AJD FINE .. m.~'l..r_~UYE.¥ O.R.ANGJSH. ~lLRF!.R-. DAMP lffi_ _illl_Q R 
c CLAY, MOISTr R.RDD!S.R BROWN. i!TR PURPLE TIN.T.r S!JGRTLY SANDY, s.o.MR CRAR.COA.L.I!iGr 
c ·SLIGHTLY SIL.TY l!A.R.D NO OllO.R.. 
c SAID FINE CLAY.RY. SILTY M.OlS.1.. QRANGI&H.. RR01N NO ODOR 
c CLAY, VERY SANDY, 1lRRY FINE.. 'tO EI.H..E., SILTY, ORAHGE PURPLE, MOI.S.t,_ l!A.Rll., H.Q Oll.OR. 
c 
c Sill, VERY FINE TO FINE, SILTY, CLAYEY, ORANGISH PURPLE, MOIST, NO ODOR 
c 
c ·CLAY SILTY MOIST VERY STIFF SANDY FINE PURPLISH BROWN WITH ORANGE TINT DAMP 
c Sill, FINE, SILTY, CLAYEY, SOME COARSE, DAMP, NO ODOR (nNE AND COARSE GRAVEL ZONE c ,AT 29 2-29.5\ 
c CLAY, VERY SANDY, SILTY, DAMP TO MOIST, FISSLE, PURPLE BROWN WITH SOME ORANGE AND c BLACK SAND NO ODOR 
c Sill VERY FINE TO FINE SILTY MOIST . ORANGISH RED TO PURPLISH BROWN ·NO ODOR 
c CLAY, SLIGHTLY SANDY, SILTY, WET, S'OME C[ARC"OAL VEINS, STIFF, REDDISH BROWN" 
c 
c 
c 
c GRAVEL, VERY'CtAYE:Y, S'A:Nlit, FTNE' '1\ICO'ARSE, S'ILTY GRAVEL IS F"nm-ro-CO"A:Rtt; SOM!· 
c SOFT SANDSTON'E"' NOOOt!S', St1GliTtl flmlt ~RUING Af• 34.5 I . 

c SLIGHTLY WATER BE-ARING AT :f5.2' 
c 
c 
c CHIILK FQlJI!-'r:Iel-
c CLAYEY, PURPLISH BROWN WITH LIGH~ GR~E~ SWT&; M&~~T, BLOCK1 
c 
c 
c 
c 
c 
c 

WGGE1Y BT: 
SIZE AND TYPE OF BORING: 4 1 I 4" ID CONTillliQU_S FLIGHT HSA 

97·070 
6938.4 
4 0 . 0 I 
TM 
6-10-97 
3 4 . 5 I 
0 6 57 
2 

PlD 
!trt.tlll} 

JlT. 0 
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LOCATION: SER SITE PLAN 
CINIZA REFINERY 
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3.5-4.0 ttt Jafatt 
4.0 ttt/oiou 

.4. 0-4. 2 /1//ttJJ/ 5 0 
4 2-4.7 ttto/o/tt 
4.7-5.0 11 1111111 
5.0-8.2 ut 00.ut 

ut 00.ttt 
* u oo- ttt 

8. 2 tttoo-*** 
8.2-9.3 f(f--tffl 

/(/--*//! 
9.'3 111~-*(lf 

9.3-16.0 tttt/-fff 1.[_ 
ttttj -*** 
ttttf-ttt 
tHt'f .ttt 

tt-Hf-ttt 

ttttf.ttt 
ttHj.t-H 

tt.t.t.f -*** 
**oo/1-** 
ttoo/J-tt 
ttoo//- ** lL 
**oo/1-** 

16.0 **oolf-** 
.16.0-16.7 ~~~ ~·~::~~ 16.7 
16.7-19.8 ttt 0t0ut 

ut 0t0tu 
***o*ottt 
ttto*o*** 
ttto*o*** 
uto*o*** 21._ 

19.8-21.7 ***c*o*** 
ttto*ottt 

21.7 ***o*o*tt 
21 7-22 0 ---ttl/--
22.0-22.2 tttt .. ttt 
22 2-23.8 1/f--tt/1 

P I 
L 
& 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C' 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PRECISION ENGINEERING, INC. FILE#: 
ELEVATION: 

lOG OE TRST BORINGS TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE~ 

MAT&RIAL CliARACTERISTIC~ 
IM!STIJR:H CONDITION- COLOR GP:AINSIZE ETC.) 

CLAY, SANDY, FINE, !liltJl. TO COAR-&B- GRAVEL, SROIHI-, DAMP, ROOTS·IN &AM[lf.B-, NO ODOR-

CLAY, SANDY 1 VERY FIN.E, Sli.'~Y, G.YP.SlU4 V.&.INS, RED BROWN, DAMP TO MIST, SCM! FINE. 
GRAVEL, NO ODOR 

SID, FINE T.O. COAR.SR.. CLAYB..Y... GlliR11.Y.~ F.IN.R. ill Lo.ARSE, RED .RR.QWN, Dill~ SOMR. m 
WHITE CEMENTED SAND NO ODOR 
CLAY DRY TO DAMP BROWN AND WHITE GYPSUM VEiliS STIFF SLIGHTLY SANDY 
SID FINE TO COARSE SOME FINE GRAVEL RED BROWll CLAYEY DAMP llO ODOR 
CLAY DAMP BROliN AND WHITE GYPSUM VEINS BLOCKY .STIFF NO ODOR 
SAID. FINE TO COARSE, FINE GRAVEL, RED BROWN, D~~P, SLIGHT ORANGE TINT, SLIGHTLY 
SILTY, NO ODOR 

CLAY, SILTY, SLIGHTLY SANDY, FINE, BROWN, SOME VEINING, ROOTS IN SAMPLE, DAMP TO 
MOIST, NO ODOR 

SAID, FINE, 'SID\! CUAm; ST.TGHTLT CLA'YET, STITT, REDDISH BROWF, IJAMP", w· O'U01f 

ORANGE SAN:& A-T H. &t To- H. £l 
VRRY Gl!vm.f, Hlffi, lroiB- e1AY:Il-'f, .&H/1'¥ AT B-. S·t T0- 15.0' 

M. SILTYr SAlffiY._r FI!l&.r S0MR GYP.Smi. s.EO.TS.r Eillillii. BROWNr SO.MR.. Ji..Q.0.1 W:IRR..r· 
STIFF DAMP llO. O.JlO.R._ 

SllD, FINE TO. C0AR..S..R... s.miR.. EINE... GlliRL.,. DID, ~ISH BROliN.,.. SQMR. CWH.T.RD.. SAND.,.. 
NO ODOR 

SAID, MEDIUM TO COARSE, SOME FINE, CLAYEY, RED BROliN, SOME FINE GRAVEL, DAMP, DENSE 
CEMENTED SAND, NO ODOR 

SILT SANDY VERY FINE TO FINE CLAYEY PURPLISH BROWN DAMP STIFF SAND IS BANDED 
SAID FINE . SLIGHTLY SILTY DAMP PURPLISH BROWN WITH ORANGE TINT NO ODOR 

ICLAY SILTY SANDY' ~ S'OME WHTT'f S'P'OIT PlJR'PLE' BROWN. DA!W. N(J OITOlf 
LOGGKIJ' BT: 

SIZE AND TYPE OF BORING·: 4 I/P ID CONTINUOUS FtiGHT 1m: 

97·070 
6936.2 
3 5. 5' 
TM 
6~11-97 

NOT FOUND 
0658 
1 

I PID 
I hmnrl 

!ALL &AMP-LES I 
I 0. 0 I 

r I 
I 

I 

I 

r 
I f 

r 

I 
I 
I 

f 

TJif 



PRECISION ENGINEERING, INC. FILE #: 
LOCATION: SEE SITE PLAN 

CINIZA REFINERY LOG OF TEST BORINGS 
ELEVATION: 
TOTAL DEPTH: 

DEPTH 
22 2-23.8 
23 8-24.0 
24.0-26.7 

26.7-28.2 

28.2-29.0 
29.0 

29.0-29 2 
29.2-30.5 

30.5 
30.5-35.5 

35.5 
TOTAL DEPTH 

p 
L 
0 
T 

s 
S A 
C M 
A p 
1 1 MATERIAL CltARACTERISTICS 
E E (M(HS'l'!J.RB CO!fBlTION. COLOR. GltAINSIZE ETC ) 

LOGGED BY· 
DATR: 
STATIC WATER: 
BO"RING Hr: 
PAGE:-

///--ttl/ C CLAY SILTY SAN!tY. F-INE SOM-E- mn SPOTS.. PmHlfrB BROWN DAMP. N0- OOOR-
tttt-- ttt 

///**-/// 
/l/**-///15...._ 
/II**- I// 
Ill**- I// 
///**-/// 
////**/// 
l/lfttflf 
/Ill**// I 

~~~:~~~H 

C SAID VERY FlNE·· TQ. FINE SI-L-TY L:WHT BROWN. D-M!ll NO ODOR 
C CLAY, SANDY, SIL-TY, D-AMP TO- MO-IS-T-, PURP1ISH-Bl1.0WN.; SOME GYPSUM SPO-'l'S, 00 OOOR 
c 
c 
c 
c 
c CLAY I WET I RED. BROWN.. £1RM.,_ S1IGH.T1Y. SAHUY .... NO. ODOR. 
c 
c 
C CLAY, SANDY, WET, GRAVELLY, FINE, REDDISH PURPLE, SOME WHITE MEDIUM GYPSUML NO ODOR 
c 

ooo***ooo C i GRAVEL COARSE CEMENTED SAND COARSE BONE WHITE I{QlS_T WHITE NO ODOR 
//o*-s/1/lQ_ C CLAY, WET, GRAVELLY, FINE TO COARSE, SANDY, FINE, SILTY, SANDSTONE, FINE GRAVEL, 
iio~~sfii C BONE WHITE RED BROWN .NO ODOR MORE GRAVELLY AT 30.0' TO 30.5' NOT WATER BEARING 
========= C CHIBLE FOiXATIOi 
========= C SHALE, RED BROWN, FISSLE, DAMP, HARD 
========= c 
========= c 
========= c 
========= c 
========= t 
========= t 
========= lL e 
========= . c 

; . 

97-070 
6936.2 
35.5' 
TM 
6.-11-97 
NOT FOUND 
0"658 
2 

PfB 
foom+ 

At!,. SAM-PLES 
0. 0 

~-OG"GE1f BT: nr 
SIZE AND TYPE OF BORING: 4 lf4n ID CONTINUOUS FLIGHT !!SA 



I 

I 

• 

LOCATION: SEE SITE PLAN 
CINIZA. REFINERY 

I 

I s 
s 

I A 
p I c M 
L A p 
0 L L 

DEPTH ·T E E 
0.0-3.5 11/*o*o// c 

1//*o*o// c 
1//*o*o// c 
/1/*o*o// c 
1//*o*o/t c 
~~~:~~~i c 

3. 5 c 
3.5-7.5 11//*1/11 c 

1///*//l/ .C 
11/f*//IL fu -c 
1//f*U// c 
llfftflfl. c 
11!/*1111. c 

~~~~:~~~~ c 
7.5 c 

7.5-8.0 ooS(SlSoo c 
8.0-9.5 ****oo*** c 

uu00ut C" 
9. 5 u u 00Ht C' 

9.5-10.0 oootf~oo I([ C' 
10.0-11.0 ttttftttt -c 

11.0 t tt-t-fl_trt- ·c-
11.0-15.3 If/ft-. tlt c-

11/1*'·1/t -e-
J ffftcjlf -- .. c 
II ff*--1 ff c 
I Hf*-·fff c 
I fflt.-lff .C 

~~-~{:~{~{ -c 
15.3 1-5-- . c 

15.3-15.6 ooooSSooo- -G 
15.6-20.0 ==-~-=- c 

--------- c --------·. 
========= c 
--------- c ---------
========= c 
========= c 
--------- c ---------
--------- c ---------

20.0 --------- 20 c ---------
TOTAL DEPTH 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST aORINGS TO. TAL. ilR.PTH.: 
LOGGED BY· 
DA.TE: 
STATIC WATER: 
BORING ID: 
PAGE~ 

M-ATRIHAL CitA-RA:(;TEIHSTICS 
fMOI8-T1Htt:CJHfBI'HON· COLOR-LGR-/dNSIZE ETC.} 

CLAY, SANDY·, FIRM, W~ SCA-'FT·ERED- HNB- GRA-VRL, MOIST 

CLAY, WET I S'UEE. SOMR. CARB.ONALR. F I I.IMENTS,. mY. S1lGHTLY SAJIDY.,. RRil BRO.IDL 

GRAVEL CLAYEY MAINLY SANDSTONE FIRM WET RED BROWN 
SAID, FINE,-MODERATLY DENSE, BROWN, SCATTERED FINE GRAVEL, MOIST 

GR.AVRL. CL.ITIT. SANDSTONE mT CHRrr. SUI.YR*'~ m BROWN D'KNS'K" 
SAID, FINE; StiGHTtf CtmT, St:rmtrnm-BE!i!JG, SOFT, m-mmr· . . 

CLAY, FIRM,· m-· tNo-r-nTn· BtAH!!Gt, VE'Rt stlmtf'SANDY TO StL'l'f;-~TO' 
RED BROWN 

-

!Gll'RL Dm&- R-Eil-- BRO-WN-. ~E--MID-- CIW.'l! MO-IS-r GRAVEr... RomiDEn- ~~~VI-
C:H 11111 FODWOI.. 
mi!I, DENSE.,.- REn..BROfi, MOlS.T., EISS.Ur SOMl Gmll. REDUCTION S£0.XS.. 

L'O'GG'IID BT: 
SIZE AND TYPE OF BORING: 4 1/4 1 ID CONTINUOUS' FLIGliT HSli 

I 

97-070 
6932.1 
20.0' 
WHK 
6-11-97 
10. 0 I 
0659 
1 

P..l!} 
loom\ 

G-.IJ.-12-. 0 
0 

tSfr-

5--
0.. 

Q 

Q 

0 

0 

Tlf 

I 

I 

I 
I 

I 
I 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

s 
p c 
L A 
0 L 

DEPTH T E 
0.0-9.0 lllxlxlll 

lllxlxlll 
I 1/xlx/1 I 
I 1/xlx/1 I 
lllxlxlll 
11/xlxlll 
I 1/xlx/1 I 
I 1/xlx/1 I 
1/lx/x/ll 
I 1/xlxL/ I u 
lllxlxlll 

· lllxlxlll · 
lllxlx/11 
I l/x/xl I I 
//lxlxl/1 
lllxlxiii 

9. 0 ~1~~~~~{~ 
9.0-17.0 Ill***/!! 

I fftt* I It lQ_ 
111***111 
II l*'ttlff 
II Itt-t-Ift 
I I f.Ht-tff 
I l/.*-tt 1 II 
I IJ*ttll I 
1/l.***l/1. 
HI*** I /J 
fflttt /.ll 
II l*ttJ II li_ 
Ill*** I I I 
111***111 

17.0 ~~~:::~~~ : 
17.0-24.5 llffttlfl 

lfllttiJ! 
1111**111 
//II**/ II 
////**Ill 
////**/// .2..Q_ 
1111**1/1 
l///**//1 
11//**/11 
Ill/** I II 
~~~1::~~~ 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 

s DATE: 
A STATIC WATER: 
M BORJNG m~ 
p F-k6B-
L MATBR!Ah CHARACTRRISjiCS 
E IMOIST·UltE. CO!IDIT-ION. COMR-. GR-AINS I ZE ETC . f 
c CLAY, WET, RED BROWN, STII'F, SOME ~RA·SH- fMB-TAI.r PH&, PLASTIC) -Ht- UP..P-B-R- 2-' 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c CLAY, SANDT, m, ·m lfR'(JIDf; FIR!f 
c 
c 
c ' 

e 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c c . 
c WL SLIGHTLY SANDY I WET.,. F.I.RM.~ .B.R..OIDI. 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

WGGRD" BT: 
SIZE AND TYPE OF BQRING· 4 1/4 1 ID CONTINUOUS FLIGHT HSA 

97-070 
6934.9 
4 5, 0 I 
WHK 
6-12-97 
3 2, 0 I 
0665 
1 

P·ID 
. fDD!It\ 

W!fK"' 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

s 
s A 

p c M 
L A p 
0 L L 

DEPTH T E H 
17.0-24.5 1///ttff/ c 

i~~{::~~i c 
24 '5 c 

24.5-28.0 titttttit l.L c 
ttttttttt c 
ttttttttt c 
ttttttttt c 
ttttttttt c 
ttttttttt c 

28.0 ttttttttt c 
28.0-34.3 ooo*S*Soo c 

ooo*S*Soo c 
ooo*S*Soo c 
ooo*S*Soo 1L c 
oootS*Soo c 
ooo*S*Soo c 
ooo*S*Soo c 
ooo*S*Soo c 
ooo*S*Soo c 
ooo*S*SOQ c 
ooo*S*Soo c 

34 .3 ooo*S*Soo c 
34.3-34.5 111111111 c 
34 5-35.0. ttttttttt JS .c 
35 .. 0-41.0 .ooo:***ooo c 

ooo*uooo c 
ooo***ooo . c 
ooo***ooo c 
ooo***ooo c 
ooo***ooo c 
ooo***ooo c 
ooo***ooo c 
ooo***ooo c 
oootttooo !L c 
ooo***ooo c 

41 LQ ~oo***ooo C' 
41.0-45.0 --------- c ---------

--------- c ---------
--------- c ---------
--------- ·c ---------,_ ________ 

c ---------
========= c 
--------- c ---------

45.0 --------- 45 c ---------TOTAL DEPTH 

PRECISION ENGINEERING, INC. FILE#: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 
DATE.: 
STATIC WATER: 
BD-R-F!ffi ID: 
P.AGR-

MATH-RIAL CHARA€THRfSTICS 
fMOls-'P-ltR-E. €0NIH·'HON·, CD-LOR-. GR-AINSIZE ETC J rut SLIGHTLY SANf).Y I WET, P.IRM, SR~N-

SAID. FINE, DAMP 10 M(}IS.T,. RED B.R()WN., 1 S.WU.T 1 ODOR (POSSIBLE AD.D.J'I'IVi Q.R. L.IGH.T. EmJf 

GllVKL, SANDY (SANDSTONE, CHERT), STRONG GASOLINE ODOR (OLD), MOIST TO WETL NOT WATER BEARING, BROWN 

i!TJ!R. BK!R.IIG AT 32.1P- us· 

'CLAY WET SO'F'l' · BtO'IfN" NO- ®Ot· 
SAiD FINE .. WET Bt1lWN- NO- !lOO"R· M®Ei'Afft't: ITE1tst-
GllVKL, SANDY., BR01Ht, WET, ·lffl'l' !M-RR- BE~R-Hffl", POSSIBLE WEAK '-3lfm1-()00R--

C!IIIJd FOWTIOI 
SHALl, SANDY, RED,_ SOME RED SPOTS, DRY, HARD 

.• 

taGGED' BT: _SIZE AND TYPE OF BORING· 4 1/4' ID CONTINUOUS FLIGHT HSA 

97-070 
6934.9 
45.0' 
WHK 
6-12-97 
3 2, 0 I 
0665 
2 

P-ID 
ff}M) 

m 



LOCATION: SEE SITE PLAN 
CINIZA REFINERY 

I S 
s A 

p c M 
L A p 
0 L L 

DEPTH T E E 
0.0-1.5 1/fttoo// c 

~~~::~~~~ c 
1.5 c 

1.5-9.0 1/f*ttff/ c 
1/ftttff/ c 
l/f*ttff/ c 
///***/// c 
///***/// c 
///***/// c 
1/ftttff/ u c 
///***/// c 
1/f*ttff/ c 
1//*ttff/ c 
/f/tt*f/1 c 
J//***//1 c 
///***/// c 
~~~:::~~~ c 

9. 0 c 
9.0-11.0 1//*o*/// c 

1//*o*/// lL c 
~~~:~:~~~ c 

1LQ c 
11 0-11 7 I ooott /Soo c 
11.7-15.0 ========= c 

========= c 
========= c 
========= c 
========= c 
--------- c ---------15 0 ========= 15 c 

TOTAL DEPTH 

---------

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 
DATR: 
STATIC WATER: 
BORING ID: 
PAGE: 

MATRR-IAL CHlrRAC'PB-R I ST I CS 
IMOIS'I'UR£, COHDTPION-, COLOR,GRAINSI ZE ETC . } 

CLAY, SANDY, FINE, GRAVELL-Y, DRY, RED BROWN, SOFT 

CLAY, SANDY, RED BROWN, DRY, HARD, WHITE CARBONATE FILAMENTS, ROOT MATTER 

CLAY. SANDY, RED BR0-1'/N, S(JFT, m, SANDTil'R: THAN ABOVE, SOME FTNlfGRAm, SUMK 
CARBONATE NODULES 

GRAVEL SANDY CLAYEY IS"ANJJSTON&- eURtr. MOIS'I". RED BROWN ll"RNfi 
CHIILE FQlMATIOir ' 

SHALE. RED BROliN T(} PURPLE, SOME CREBN· RROOC'!'JO!f SPOTS, DENSE 'ffi- HA-Rfr; Me-IS'!'- Tl} DRY 
FURTHER DOWN 

WGGRIT BT: 

97-070 
6911.3 
15 . 0 I 
WHK 
6 -l7- 9 '/ 
NOT FOUND 
0668 
1 

PID 
(c>Dll!} 

A11 &AM-P-LES 
NO ODOR 

m· [SIZE AND TYPE OF BORING· 4 114 1 ID CONTINUOUS FLIGHT HSA 



PRECISION ENGINEERING, INC. 
----------- P.O. BOX 422 • LAS CRUCES, NM 88004 

Ph: (505) 523-7674 

ivls. Dorinda Nancini 
Giant Refining Company 
Ciniza Refinery 
Route 3, Box 7-
Gallup, New Mexico 87301 

FAX: (505) 523-7248 • E-m<1il: werpei@aol.com 

October 20, 1998 

Re: Well Closure Procedures 

Dear Ms. Mancini, 

As you are aware there a variety of monitoring well installation types at the Ciniza Refinery site. The following suiTmarizes a proposed task scenario for a t}~ical well closure at the Ciniza facility. 

Task I: Remove all surface vaults and protective cas~ngs. 
Task ~~= Dete~~ine if the casing has been grouted into the formation. 

A.: r·f the casing l).as been grouted a determination will be made as to the potential for pulling the casing. If the casing cannot be safely extracted or cannot be extracted with reasonable effort, proceed to Task III. 

B: If the casing has not been grouted in place, o.J.J. attempt to pull the casinq will be made. If the casinq cannot be pulled, the-casing will be split to expose the drilling annulus. The casing will be split to a point just above the screens or perforations. 

Task III: Grout trem~ie tubing will.be placed to the bottom of the well with a packer set just above the screens. A light grout consisting of a fluidized portland cement/montmorillonite clay (bentonite) mix will be injected into the screened zone. The grout. mi..x will be pumped into the ·wel-l and monitored for pressure and volume. The grout will be injected until the injection volume is equal to 1.5 times the calculated volume of the well and pressures indicate intrusion into the formation. A heavy grout will then be injected into the well until pump pressure s~abilizes. Injection will stop, pressure will be allowed to drop, .the packer(s) "1-"lill be removed. 

1\:· If the casing has been grouted in pJ,ace, the remainder of the casing will then be grouted to the surface with a heavy fluidized portland cement/montmorillonite clay (bentonite) grout. 

SUBSURFACE MODELING 
'----------GEOTECHNICAL INVESTIGATIONS 

MATERIALS TESTING LABORATORY 
ENVIRONMENTAL MONITORING SYSTEMS 



B: If the casing has not been.grouted in place 1 the remaining annulus will be filled with a light grout as described above followed by a heavy grout when the annulus has stopped taking the light grout. 

Task IV: The grout will be allowed to cure twenty four (24) hours. J.L11y shrink back will then be filled ~'lith grout to the surface. 

Task V: A closeout report will be provided to the client for final filing. -

If you have any questions or COMuents, please call our office. 

Sincerely/ 
Precision Engineering, Inc. 

~~~---
William 



.'ell Closure Repo~•·"-
Wei I Identification: OW-20 

Dote of Closure: JANUARY 15. 1999 

505-523-767-4 
Water Depth At Closure: 32.10' Below Gr-ound Surfoce 

"' Length of Casing Extracted: ____ u ___ ft Interval: ____ __ to_~-

Length of Perforated Cosing: ____ c ___ ft Interval: ____ __ to ___ _ 

Length of Screen Extracted: 0 ft Interval: ___ __ to __ _ 

Well Diameter: 4 in I ntervo I: 
,... 
u to 59 {measured l 

in Intervo I: to 

in I nterva I: 
in 
to 

in 1 ntervo I: t_o 

Grovel or Sand Pack Length: 14 ft Interval: 50 to 6-4 

<r-epor-ted; ft I nterva I: to 

ft Interval: to 

ft I nterva I: to 

Estimated Sand/Grovel Pack Void Ratio: 0.45 

., ' ·: 
Estimated Total Well Volume< Including Sand/Grovel Packl: ... !.£' ft 1 

Volume of Grout: 1 l 35.8 ftl Type: 11#-Port!cnd Type I-i l/8eni"onii·e 

8ent.::::;n i te 

I ntervo I: >50' to ---
pth: _______ s_s __ ;------~--

2) 
)r1ite 6% 

0 59' to ___ _ 

epth: __ ~5~9_'_· ____________ __ 

3 

_______ to __ __ 

Depth: _________________ _ 

Total Grout Volurr ~eman: 
Wil 1 iam KinQsiey 

Notes: Grout shrink back @ 24 hr - 0.5' 



__ ---------------------- ~5T_'n-!'tr~:_____ ________________ _ _ ___ _ 

-·- --- ------- fi%/ _9_ II @~.£!-~_'!_~-~-- --- {g-:5./.:~-~-~=-~-- -~-_1 fj :ad__!/$' IJ-__ ) ------ -- ---- ---

--- ---------------J(~_LArry _ _if ____ pF_ ____ d~/1)/l~!_l_~: --- --- ---------,..---------·---------------------- --------- --
?3 . 

_ ----------- ____ /l.-;(£lcl.~ ~ _ .. ____ &'P..!!i!/!Ltf ___ ~::x_Z!':>::! 1!~??__ ____ 72_ ___ @·:_ ____ {_d_4_~75.&M~. -~J.~o !"~~ _$ _ . 

----· ----------~--- _Z6 ___ 6tf! / ~--- -----~~~_i:_ ___ _t!.~,p__/{4._7/~--~~-!?i 6!rlfi~J2,_- - --- -
---------~---~~,;,_m.ur ___ __ ? 3=. __ 6'?!. __ ~~- __ [(X_~:_(_i2~_ts)]t_'l_ __ !}___.:E_~:;:=r > _ 

----------- ·--------------------------- ---------------- ----

· -~ -=-- ___ Y·:::<~~: ~:;-::; j;_~~l~er:~'l1~-~3J;;; · ·· 
---------------------- --- -1-0 !7!!_ ___ 1/pAJ!:!:!!.lC" :: ;Z /,_!J___fT 3 -- - -- ---------- ---- --- - - -
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LAB~RY TEST DATA 
ATT£U£H STI(HTK TEST DATA LIIIITS 
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: i SYMBOlS 

BORING OW-20 
SURFACE HfVATIOM: 6901 FEET 

DESCRIPTION 
FILL 

TRIASSIC PER!OO 
CHINLE f'ORMATIOII · 
GRAY SILTY, f'IHE SAHOY CLAY, SOFT, HIGiit.T \lEATHERED 

GRADES WITH SOHE GRAVEL-SIZED FRA~KTS Of 
liMESTONE FROK ~ f'EtT 

40 ·rEtT: SHAlE, REDO ISH 8RO\I!f, Sll Tr, lllll! SOME 
fJHE SAHO, AHO OCCASIOIW.. lHIN II!TtRBEOS Of SANDSTONE ANO LIHESTON£, SOfT, FRESH 

60 FEtT: I'IJOSTO!I(, REDOISK BRO\c'll, INTERB£00€0 \liTH l.A111HA£ Of WHITE TO LIGHT BROW!I SANI}
STONE, SOfT. FRESH 

70 FEET: SAHDHOH£, !ROIIll. COAASE-GAAIHtll, 
CCK<!OSEii OF QUARTZ Wl'Di HTHOR CHERT, A.1ro 
LIHESTONE, HARD, FRESII 

E=::t==J SHALE ~: 
BZ FE!Or: SHALE, GAAY, Srt.TT IIITii Sil'1E: Fill£ SAliJ, 

HARD, FRESR 

80RI KG COKI'LtTEO AT 83 .0 FEET ON lZ/19/80. 
~-INCH PVC PIEZOMETER·INSTALLEO VlTH P£RFORATiONS 

FRCti 5-ol. 0 TO 6<4 • 0 FEtT. 
GRAVEL PLACED FRQII 50.0 TO 6<4 .0 FEET AXO !!ORIIIG 

SEALED llllH BEHTO/f!TE AXO CD':ElfT TO SURFACE. 
GROUND IIATER.LEVEL HEASURC:D AT SO.Z FrET BELOW 

GROUND ON 1/5/81. 

LO.G OF BORINGS 
P-A-••a~• 



PRECISION ENGINEERING, INC. 
PROJECT: CINIZA OW-20 

Replacement 1 Continuous Sampling LOG OF TEST BORINGS 

DEPTH 

0 

1.5 

1.5 

2.7 

2.7 

3.5 

3.5 

5.5 

5.5 

8.3 

8.3 

13 .'5 

13.5 

14.5 

14.5 

15.0 

15 I 9 

15.9 

18 I 8 

18.8 

20.0 

I I I 
I I s I 
I p I c I 
I L I A I 
I 0 I L I 

I 

I T I E I 
l///**////1 I 
I/ I I""* I I I I I I 

1***11****1 

looo//ooooj 

l/11/111!11 
11111111111 I 
111!!11!111.2.:.Jll 

1111*11*111 
1111*11*111 
1111*11*111 
111/*l/*lll 
1111*11*111 

I **o**o**o I 
l'*'*o**o**ol 

I **o**o**c ll.Q._I 
l**o**o**ol 

l**o**o**ol 
l**o**o**ol 
l**o**o**ol 
l*~o**o**ol 
l**o**o**ol 

1*********1 

111/*ll/*11 
1111*111*11 
111/*111*11 
I I I I* I I l• I I 

111*11*11*1 
111*11*11*1 

s 
A 

M 

p 

L 

E 

I 
I 
I 
I 
I MATERIAL CHARACTERISTICS 
I (MOISTURE.C~TDITION,COLOR.GR~INS!ZE.ETC.) 

jCl.ay, yery fine sandy, some gravel,wet red-brown. 

I 

jSand. fine, clayey, moist, red-brown. 

!_Grave.!.. sandstone, clayey, moist, red-brown. 

I Cl.ay, weak carbonate nod'.:tles, hard, wet, red-bro~'Il. 

IClay, sandy, firm, wet, red-brown. 

I 
I 
I 
I 

J.sand. coarse, gravelly, dense, moist, light brown. 

jSand/Grave~. coarse, water bearing (weak), dark grey. 

IC1ay, soft, t;et, not water bearing, grey/black. 
ISand. fine, loose, wate.r bearing, black. 

IC1ay, slightly s~~dy, firm, wet not water bearing, red-brown. 

jCl.ay. sandy, soft, saturated, glistening (does not make water), 
lblack mottled. 

!SIZE AND TYPE OF BORING: 8-5/S- OD HSA 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 
LOGGED BY: 
DATE: 
STATIC WATER: 
BORING !D: 
PAGE: 

98-199 

Existing 
20.0 

WHK 
1-14-99 

OW-20R1 

1 of 1 

PID 
(ppm) 

LOGGED BY: liliK 



PRECISION ENGINEERING, INC. FILE #: 
PROJECT: CINIZA OW-20 

Replacement 2 Continuous Sampling LOG OF TEST BORINGS 
ELEVATION: 

TOT.r.L DEPTH: 

DEPTH 

0-12.5 

12.5 

12.5 

15.4 

15.4 

17.2 

17.2 

17.5 

17.5 

23.2 

I I s 
I s 

p I c 
L I 
0 I 
T 

1*********1 
1*********1 

, ... ********! 
1***** ... ***1 

1***'******1 

I********* I 
1*********1 

A 

L 

E 

l***'******l 

1*********1 

1*********1.2.:..2. 

1*'*'*******1 

1*********1 

1*********1 

1*********1 
1"*********1 

1*********1 

1***"******1 

1*********1 

I***"*"*'**** I 

I 
I 
I 
I 

l*********l.l2....1 
l********i:\ 

1*********1 

1'***'******1 
1**~******1 

11111**11/i 
ll//l**l/11 
l////**///1 

I 
I 
I 

illll**llli I 
1111/**lllll-.Li 

l//--**--/1 
l//--**--/1 

Ill**--**! I 
I/ 1**--""*11 
Ill**--**! I 
I I/**--** I I£.LI 
111**--* .. 11 I 
111**--**li I 
111**--**11 I 
111**--*'"11 I 
111**--**11 I 

A 

M 

p 

L 

E 

MATERIAL CHARACTERISTICS 
(MO!STtJP.E, CONDIT! ON, COLOR, GP-".!NS!ZE, ETC.) 

LOC-GED BY: 

DATE: 

STATIC WATER: 
BORING ID: 
PAGE: 

!Sand. coarse, sandstone gravel up to three inches at five feet, medium 
Jdense, moist, red-brown. 

Jmcre dense 

I 
I 
I 
I 
I 

JClay, fine sandy, soft to firm, wet (not water bearing), red-brown, 
!laminar banded. 

JClay. very silty, fine s~~dy, soft, wet, red brown. 

I 

JSand. fine, loose, brown. 

IClay. fine sandy, very slightly silty, soft, wet, red-brown. 

98-199 

Existing 
335.0 

WHK 

l.-15-99 

29.0 

01-1-20 Rep 
1 of 2 

PID 

(ppm) 

No odor 

LOGGED BY: WHK 
ISIZE P..ND TYPE OF BORTNG: 8-5/8" OD HSA 



PROJECT: CINIZA OW-20 

Replacement 2 Continuous Sampling 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

98-199 

Existing 
35.0 

LOC-GED BY: WHK 

I 
I 

DEPTH 

23.2 

p 

L 

I s 
S jA 

c I M 

AlP 

0 L I L 

I T I E I E 

I I I I I I I I I I In_! 
11111111111 I 

~~TERIAL CHARACTERISTICS 
(MO!STUPS.CO~TD!T!ON.COLOR.GRP.INS!ZE.ETC.) 

jClay, soft, wet, red-brown. 

I 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

1-15-96 

29.0 

OW-20 rep 

2 of 2 

PID 

(ppm) 

No Odor 

'----~2~4~-~o ____ _u~~~~--~--~------------------------------------------------------------------------~~--~----l 24.0 1**-**-**-1 jSand fine, silty, loose, wet (very weak water bearing?), grey overall Fetted 
1----~2~5~-~o~--~l~*~*~-*~*~-~*~*~-~~~2~5~--~lw~~~·t~h~b~l~a~c~k~b~an~ds~-~·--------------------------------------------------------------~1--~0~d~o~r--
l 25.0 I********* I IS<md, fine, silty, loose, water beari.;!q, brot·m./grey. .1 
I 1*********1 I 
'----~26~-~4~--~~~~~--~~------------------------------------------------------------------~~--~---l 26.4 111~11-11-1 jCl.ay, silty, soft, wet, not water bearing, some grey/black banding. 
1----~2~7~.5~--~~~~~~~--~----------------------------------------------------------------------~--~---l 27.5 !Sand. fine,loose, water bearina. grey/black. 
1----~2~8~.0~--~~~~~~~--~----------------------------------------------------------------------~--~---l 28.0 11/*ll*ll*l !C1ay, fine sand, stiff, wet, not water bearing, red-brown/grey, 
1----~2~8~.9~--~~~~~~~--~----------------------------------------------------------------------~--~----l 28.9 

I 
I 
I 

1**1**1**/130 
I**/**/**/ I 
1**/**/**/1 
1**/**/**/1 

Jsa:!!:d. clayey, loose, wet, not t"later bearing, grey. 

1----~3~1~-~9----~~~~~--~~----------------------------------------------------------------------~----~--
l 
I 

31.9 l**o**o**oJ 

I *i:o**o**o l 
!sand gravel (sandstone and chert, some degraded shale), moderately dense, 
lt~et, not t~ater bearing, dark grey, 3 inch sandstone layer at 33.2-33.5. 

No Odor 

I 
1----~3~3~.5~--~~~~~--~~--------------------------------------------------------------------~--~---l 33;5 1---------1 IShaJ.e. some red:.1ction mottling, fine blocky, hard, damp to moist, red-brown. 
I 1---------1 I r-· 
1----~3~s~-~o----~~~-~-~-~-~-~--~-~-~3~5~---~~L~ .c_·n~·-;_,v_A __ J?~;;_. 0--~~~--~ __ r_;~--~~~~----------------------------------------------~~--_. __ __ 
I I ~x 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ISIZE AND TYPE OF BORING: 8-5/8 OD HSA 
LOGGED BY: WHI< 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PRECISION ENGINEERING, INC. FILE I: 
PROJECT: Tank 569 

LOCATION: See Boring Plan LOG OF TEST BORINGS 

ELEVATION: 

TOTAL DEPTH: 

95-018 

6918.6 

50.0 
LOGGED BY: W!!1:: 

I I s I DATE: 3-30-95 
I A I STATIC WATER: 28.0 
I X I BORING ID: Bl 

I s 
p I c 
L I A 

0 I L 

T I E 

I p 1------------------------------------------------~P~A~GE~=~------~1~--------
DEPTH 

0.0-1.2 

1.2-5.0 

5.0-8.8 

8.8-9.1 

9.1-10.0 

I L I 
I E I 
1 c lsand, 

MATERIAL CHARACTERISTICS 

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 
clayey, damp, brown, eoft/looee, some fine gravel 

I/ /low--// I 
Ill!••--! II 
Iff/ow--// I 
1111••--111 
Iff/ow--// I 
1111••--111 

I C lclay, sandy, silty, moist to wet, brown, stiff, some root fibers in upper 3• 
I C lno Odor 

I c I 
I c I 
I c I 
I c I 

l!!/---1111~1 C lclay, silty, moist, brown, hard, scattered root fibers 
l!!t---1111 .I c 1 
1111---1111. 1 c I 

1111--~~~~1 1 c I 
I I I I ---1 I I I .I c I . 
1111---1111 1 c 1 

c Jcrave1, £ine, clayey, damp, brown, denae, 15i.lica sravel tO r12·, no odor 
lcl.ay, sandy, damp, brown, hard, some root matter, no odor 

10.0-12.·4 111111111/ll.Q._I c lcl.ay, blocky, moist to wet, brown, hard; root matter, gradational above and below 
11111111111 1 c 1 

l!tlltlllll 1 c 1 
11111111111. 1 c 1 
1111/11// 12. 

12.4-16.4 1111--.. ,;l 1 c lcl.ay, silty, sandy, sandier @·14· hut gradational, moist. to wet, ·brown; stiff to. 

16.4-16.7 

16.7-17.4 

17.4-22.9 

22.9-30.0 

1111--··111 1 c. I hard, does not appear weathered. in-situ, slightly fissured; pieces ·c2-3 mm> ot 
·1111--••111 J C lclay in sandy.matri:x, root matter 

1111--.. 111 I c I 
· 1111--••111 I c I 

l11t--••11ll2-l c 1 

1111--··111 1 c 1 

, ............... I I c I sane!, 

l!f/u•/11117 I c lcl.ay, 

1111++11111 I c lcl.ay, 

1111++11111 lc !sOme 

•I I I I ++I I I I I lc I 
1111++11111 I c I 
1111++11111 I c I 
l!!/++11111 I c I 
ltl/++11111 I c I 
I!/1-H-11111 I c I 
1/1-H-1/11 

1111••++111 I c I clay, 

fine, moist, red brown,. loose 

sandv, wet, brown, verv stiff 

slightly fissured but not as much as above, some 4• 

carbonate nodules, wet, dark br.own, hard 

slightly sandy, some carbonate filamenta, occasional 

slightly sandy zones 

individual coarse sand 
1111••++111 I c lgrains of silica rock, wet, dark brown, soft, no odor, free water on tip of sample 
I I/ I ow++/ 112 3 I c I but not in samples 

LOGGED BY: 

I 
I 
I 
I 
I 
I 

I 
I 
I 

•I 
I 
I 
I 
I 
I 
I 

WHK 

PID 

(ppm) 

o.o 

o.o 

. o. 0 

I 
I 
I 
I 
I 
I 

o.o .. 1 

o.o 1 

o.o 

0.0 

0.0 

o.o 

0.0 

J 
'I 
I 
.I 

I 

I 
I 
L 

jsiZE AND TYPE OF BORING: 4•-114" HSA 



I 
I 
I 
I 

.I 
I 
I 
I 
I 
I 
I 
I 

I 
I .. , 
I 

I ,. 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PROJECT: 

LOCATION: 

DEPTH 

30.0-32.5 

32.5-39.5 

39.5-41.1 

41.1-47.1 

PRECISION ENGINEERING, INC. FILE I: 95-018 Tank 569 
ELEVATION: 6918.6 See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 50.0 
LOGGED BY: WBK 

I I s I DATE: 3-30-95 I s I A I STATIC WATER: 28.0 p I c I 11 I BORING ID: Bl 
L I A I p I PAGE: 2 
0 jL I L I MATERIAL CHARACTERISTICS 
T MOISTURE CONDITION COLOR GRAINSIZE ETC. 

jll/••++1/j j C jcontinued from page 1 I 
I 
I 
I 
I 

jiii••++IIJ£!_1 c I 
1ttt-.++tt1 I c I 
Jllt••++ttl 1 c 1 
1ttt--++lt1 1 c I 
Jltt--++tt! 1 c 1 I 

I 
I 
I 
I 
I 
I 

Jttt ... ++tll I c I 
Jlll--++111 1 c I 
Jltt•·++tll 1 c 1 
1111 ... ++111 I c I 
1111--++111 I c I 
Jtll••++l!l 1 c I 

jlll---+111 
jll/---+111 
jlll---+111 
jll/---+111 
jlll---+111 
jlll---+111 
jll/---+111 
l!li---+111 
jl I 1---+1 I I 
jlll---+111 
1111---+111 
1111---+111 
jlll-"7-+111 

l•••oo••••l 
l•••oo••••l 
l•••oo••••l 
1***00**""* I 
1***00 '***'*1 
l•••oo••••l 
l•••oo••••l 
I•••OO•••*I 
l•••oo••••l 

ls&nd, alight~y clayey, occasional pebbles, weakly water bearinq, brown, very 
c jsoft/ioose 

I 
I 

I 
I 
I ., 

j C Jcla;r, silty, some carbonate filamenta and staining, more carbonate filamenta below., 
1 c 32·, wet, saturated but not water bearing, light brown, soft to firm 1 
I c I I c I I c I I c I I c I I c: I I c · I 
I c I I c l I I c I I I c I I 
I C lclay, .gravelly, wet, aaturated but not water bearing, light brown, soft 
I c I 
I c I 
I c I 
J C JSand, coarse, fine to medium qravelly, water bearing, brown, dense, subrounded I C Ito rounded silica rock, acme aandstone pieces 

I c I 
I c I 
I c I 
I c I 
I c I 
I c I 
I c I· 

LOGGED BY: WHK 

PID 

0.0 . 

o.o 

o.o 

o.o 

!siZE AND TYPE OF BORING: 4'-1/4• HSA 



PROJECT: Tank 569 

LOCATION: See Boring Plan 

I s I 

I s I A I 

p 
I c I M I 

L I A I p I 

0 I L l L I 

DEPTH T I E I E I 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORI.NGS 

MATERIAL CHARACTERISTICS 
(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

I•••OOO•••( . j C I continued from· page 2 

c 
1 47.1-so.o I c I CHINLE P'OR.KAXION 

FILE #: 

ELEVATION: 
95-018 

6918.6 
TOTAL DEPTH: so.o 
LOGGED BY: WID:: 

DATE: 3-30-95 
STATIC WATER: 28.0 

BORING ID: Bl 
PAGE: 3 

PID 

(ppm) 

I 
I 
I 
l 

1---------1 
1---------1 
1---------1 
1---------1 
1---------1 

I C ~~. some green mottling, fissle, moist, hard, slightly blocky, no odor 0.0 

1 TO 

I 
l ., 
I 
I 
I 
I 
l 
l 
I 
I 
I 
I 
l 
l 
l ,, 

:l 
l 
I 
l 
'I 
:1 
·I 
I 
I 
I 
l 
!I 
~ 
il 
iJ 
ij 

'l 
ll 
:j 

I I 
I I 
l l 
I I 
l I 
l I 
I I 
I l 
l I 
I I 
I I 
I l 
I I 
I I 
I I 
I I 
I. I 
I I 
I I 
I I 
I I 
I l 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I. 
I l 
I I 
I I 
I I 
I I 
I I 
I I 

I c I 
I c I 
I c I 

I lend 11:00& -- depth .to water @ l2:15p 28,0' 
I lgrout hole with bentonite/cement/8\ grout to surface 
I ltime end l:lSp --water depth affected by. hole collapse 
I I . 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I . I 
I I 
I I 
I I 
I I. 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

]SIZE AND TYPE OF BORING: 4•-1/4" HSA 

.... 
... 

I 
I 
I 
I I . 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

LOGGED BY: WHK 

I 
L 

,I 
'I 
I 

:1 
I 

r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



X 
PROJECT: Tank 569 

LOCATION: See Boring Plan 

I ' ' s 
I I s I A 

I p I c I H 

I L I A 
' p 

' 
0 I L. I L 

DEPTH I T I E I E 
0 .0-l. 3 j/1/uOO//j I c 

1.3-2. 7 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

MATERIAL CHARACTERISTICS 
(HOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

I cl.ay, sandy, gravelly, wet, brown, soft, no odor 

fine sandy, wet, brown to red brown, aoft, no odor 

2.7-5.0 c lclay, wet, very soft, some root matter 

I 
I 

c I 

FILE I: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

95-018 

6917.6 

30.0 

WIDt 

3-30-95 

22.3 

BJ 

PID 

!ppm) 

o.o 

0.0 

0.0 

I 5.0-8.4 jclay, wet, dark brown, stiff, no odor, acme root matter 0.0 

' ' I 
I 
I 

1 8.4-10.3 

I 
I 

10.3-10.6 

10.6-12.9 

12.9.:.14.1 

14.1-14.4 

14.4-15.3 

15.3-16.7 

16.7-18.3 

18.3-18.9 

18.9-20.0 

20.0-24.4 

I 
I 

c I 
I 
I 

C jc1ay, carbonate filaments common, some carbonate. nodules ·scattered, wet, stiff 
jred brown, no odor 

I 

c jcl.ay, gravelly·, wet, red broWn, stiff, no odor 
lcl.ay, fine sandy, silty, wet, light red brown, firm, no odor, scattered fine 

c I gravel, some root matter, same ·carbonate filaments, slightly bloeky 

C jclay, slightly sandy, carbonate filaments abundant, wet, brown, firm, carbonate 
lfil..,;.ents stain sample, whit~ CCI2, no odor, root 'matter abundant 

jll***+--11 I C lclay ;. .. at 12.9'-14.1• but slightly more ·fine sand, no odor 

1•••/•••••1 j C ~~~ fine, slightly clayey, moist to wet, brown, loose, no odor 

jl//u//1/j I C lclay, fine sandy in laminations, wet, dull brown, soft, root matter common, no odorj 
lttl**tttti!L_I c 1 
ltttuttttl I c I I 

I 
C jclay, blocky, slabby, wet, dull brown, firm, no odor 
c lcl.ay, very sandy, wet, brown, soff 

I***OOO***IIQ_I C ~~. very gravelly, rounded to 
I ***OOO•••j I C I odor in upper 5 •, stained black 
J•• •OOO•••J J C fred brown matrix 
1•**000***1 I c I 
I·•*OOO•**I I c I 

l···ooo*··l I c I 

subrounded silica rock, some sandstone white, some Js 
to dark grey, ~ter bearing, dense, multicolored j 

I 
I 
I 
I 

LOGGED BY: WHK 
!SIZE AND TYPE OF BORING: 4•-1/4" HSA 

o .o· 

0.0 

o.o 

o.o 

0.0 

0.0 

o.o 

0.0 

o.o 
0.0 

(upper 

l 
l 
1: 

lH 
I, 

~~ 
-~ : 
~· ; 

6.) l 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

X ;j 

PRECISION ENGINEERING, INC. FILE I: 
PROJECT: Tank 569 
LOCATION: See Boring Plan LOG OF TEST BORINGS 

ELEVATION: 

TOTAL DEPTH: 

95-018 

6917.6 

30,0 

DEPTH 

24.4-25.0 

25.0-30.0 

TO 

LOGGED BY: WHK I I s I 
DATE: I s I A I 
STATIC WATER: 

p I c I M I 
BORING ID: 

3-30-95 

22.3 

BJ 
L I A I 1''1--------------------------!P:!:!A~GE::,:: ____ _,!_ ___ _ 
0 I L I L I 
T I E I E I 

I c jca:rnLE FORMATioN 

MATERIAL CHARACTERISTICS 
(HOISTURE,CONDITION ,COLOR,GRAINSIZE, ETC.) 

1---•H---1 
j---•u---125 I C lsha1e, very sandy, weathered, grey, green, no odor, hard 1--->+----1 
1---··----1 
1---··----1 
1-'--**----1 

1---··----1 
1--_.,. _ _: __ 1 
1---··----1 

1---··----·1 

1-.--··----1 

I C ~~' sandy, fissle, some green grey streaks, moist, hard 
I c I 
I c I 
I c I 
I c I 
I c I 
I c I 
I c I 
I c I 

I I jstop ~illing @ 4:05p 
I I · lwater @ 4:20p -- 22.3• 
I I lgrout to surface with bentonite/cement 

I I I 
I I I. 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I. I 
I I I· 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

LOGGED BY: WHK 

PID 

(poru) 

jSIZE AND TYPE OF BORING: 4•-1/4" HSA 



-PROJECT: Giant Refinery 
Ciniza 

s 
p c 
L .. A 
o: L 

DEPTH T' l 
0.0·1.0 

i ~~~~~-~~~~ 
1.0·1.6 ttt II fttt 
1.6·6.3 111111111 

/I IIIII/I 
III/IIIII 
1/1/ll/11 
IIIII/III 

. 111111111 
IIIII/III u 
~H~H~~~ 

6.3·8.5 Ill'** Ill 1/ftttl/f 
Ill*** II/ 
H~:::~H 

8.5·12.3 /IJ//I/11 
1111/f/11 
Ill//// II 
1111/1111 

l.L 

111/1/J/1 
~~H~~~~~ 

12.3-12.5 1//H-/ II 
12.5~13.3 ............... 

13.3-13.5 flf·--111 
13 .5-B .75 tttttUtt 

13.75-15.8 /Ill*/ II/ 
~~~~:~~~~ lL 

15.8-16.7 H~:::~~~ 
.. 16.7·17.75 ~it::j~~ 

17.75·21.8 11111/J/1 
II/IIIII I 
11/111//1 
J/11/1111 
1111/IJ/l 
IIIII/III 
~~~~~~~~~~ 

ll.. 

21.8-25.3 /flttt Ill 
~~~:::~~~ 

s 
A 
M 
p 
L 
B 
c 
c 
c 
c 
c 
C· 
c 
c 
c 
c 
c 
c 
c 
c. 
c 
c 
c 
c 
c 
c 
c 
·C 
c 
c-
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PRECISION ENGINEERING, INC. FILE #: 
ELBVATIO!i: LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE; -HATKRIAt CHA&ACTEEISTICS. 

(MOISTURR.CONDITIOB.COLOR.GiAIHSIZE. ETC.l ~ LOOSE, DRY, SOFT, RBD BROIN ., 
., 

SliD, CLAYEY, DARLBROWN MOIST~ SOFT. APPEARS CONTAI'LtcATIII ~ RED BROiH, FIRM, SOHR ROOT HATTER, MOIST 

~ SANDY, VERY FINE, MOIST, FIRM, RBD BROWN, SOME ROOT MATTER ' 

WI, FIRM, . RED BRONN I MOIST 

iCL!T. SAJmY. SILTY GRADBS TO Sit'!' i 12.5 
ISIT.T. DRY FIRM MOIST LIG!I'l' BROlill 
I CLlJ. SlL'l'l 
!SliD. LOOSE. DRY. Fill& BROil 
~ iEAILY SANDY, BROil, STIFF, MOIST 

~ VERY SAHDY (COARSE), VET (lOT WATER BKARiiG), FIRM, RED BROWN . 
mt SILTY, STIFF, MOIST, iBD BiOi! 

~ WET, RED BROil, STI~F, SOKR iOOT MATTER 

~ FINK SANDY, WET, HYDROCARBOR ODOR, GRXY BROil, SOME BLACI MOTTLING, NOT VATER BWIIG, SOFT 

96·133 
6920.1 
50.0 
WHK 
8/22/96 
31.4 
0643 
1 

PID 
(numl 

22'-20 ppm 

LOGGED BY: il!I ISJZ.B AID TYPE OF BORING· 4 1/4• ID Hollow St@mm~d Ana~r 



I 
I 

I 

·PROJECT: Giant Refinery 
Ciniza 

I 
s 

p c 
L A 
0 L 

DEPTH T E 
21.8-25.3 1/ftttff/ 

IJftttJJ/ 
Ill***/ II 
~~~:::~~~ 25 

25.3-27.0 ttttftttt 

tttt /**** 
ttttftttt 
tttt/tttt 

27.0-28.i t ttt ftttt 
tttt/tttt 

28.1-29.5 ///**//// 
~~~::~~~~ 

29.5-31.4 tttf I/*** lQ_ 
***///*** 
ttt((/ttt 

31.4-34.8 II fttt II I 
1/l***l/1 
///***/// 
lfftttffl 
1/ftttff/ 

~~~:::~~~ 
34.8-36.1 ***-- tttt .li_ 

***--**** 
ttt .• tttt 

36.1-41.2 ///////// 
1/11/l/l/ 
!IIIII/I/ 
III/IIIII 
1////1/// 
1//l/l/// 
1//1///// . 

~~~~~~~~~ !Q_ 

41.2-42.7 000000000 
000000000 
000000000 

42.7-48.0 ========= 
------------------
------------------
------------------
========= 
========= !L 
========= 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· s DATE: A STATIC WATER: M BORING ID: p PAGE: L MATERIAL CHARACTERISTICS 

E IMOISTURE.CONDITION.COLOR.GRAINSIZE ETC.I c CLAY, FINE SANDY, WET, HYDROCARBON ODOR, GREY BROWN, SOME DARK MOTTLING, NOT WATER c BEARING I SOFT 
c 
c 
c 
c S!ID, LOOSE, VERY WET, VERY WEAKLY FLUID BEARING, HYDROCARBON SHEEN, GREY BROWN, c· CLAYEY 
c 
c 
c AS ABOVE BUT RED BROWN, LESS ODOR 
c 
c CLAY, SLIGHTLY SANDY, SOFT, WET, NOT WATER BEARING c 
c • 
c SAID, CLAYEY, SOFT, WET, NOT WATER BEARING, CANNOT DETECT ODOR, VERY WEAK WATER c BEARING 
c 
c CLAY, SANDY, FINE, SOFT, WET (NOT WATER BEARING), VERY WEAKLY SANDY> 33.0' c 
c 
c 
c 
c 
c 
c SAID, BROWN, SILTY, GRAVELLY (1 1

), MOIST, NO ODOR, MODERATELY DENSE c iATKi BKAiiiG 35.0-36.1, NO-ODOR 
c 
c CLAY, LIGHT BROWN, CARBONATE SALTS APPEAR AS WEB-LIKE FILIMENTS, SOME ROOT MATTER, c STIFF 
c 
c 
c 
c 
c 
c 
c 
c GRAVEL (2•), CHERT, SANDSTONE, PETRIFIED WOOD, i!Tii BKARIIG, MULTICOLORED c 
c 
c SHALE, RED, DRY/MOIST/WET, DENSE 
c CHIILE FOWTIOI 
c 
c 
c 
c 
c 

LOGGED BY: SIZE AND TYPE _D_F B_DRING · 4 1/_4 • ID Hollow Stemmed Auaer 

96-133 
6920.1 
50.0 
WHK 
8-22-96 
31.4 
0643 
2 

PID 
(ooml 

22'-20 ppm 

24'-29 ppm 

26'-34ppm 

28'-48ppm 

30'-0ppm 

32'-0ppm 

34'-0oum 

36'-0ppm 

38'-0ppm 

40'-0oom 

42'-20ppm 

44'-30ppm 

WHK 

I 



.. PROJECT: Giant Refinery 
Ciniza 

s 
s A 

p c ·M 
1 A p 
0 L ··L 

DEPTH T E E 
42.7-48.0 ========= :c 

========= c 
========= ·c 
========= c 
========= c 

48.0-50.0 ========= c 
----·----- c ---------
========= c 
========= ISO c 

TOTAL DEPTH 

iL 

.2.0_ 

~ 

SIZR AND TYPE OF BORING· 4 114 1 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

' 

MATERIAL ~HARA~TERISII~S 
I MOISTURE. CONDIT I OIL COLOR.GRAINSIZE ETC. I 

SHALE, RED, DRY/MOIST/WET, DENSE 
ClliiLX FOlli!!IOI 

SHALE, DARK RED. TO PURPLE RED I .DRY I DENSE 

' .. 

•' 

ID Hollow Stemmed Auoer 

FILE #: 
ELEVATION: 
TOTAL DEPTH: 
LOGGED BY· 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE· 

LOGGED BY: 

96-133 
6920.1 
50.0 
WHK 
8-22-96 
31.4 . 
0643 
3 

PID 
lnnml 

46'-lOppm 

48'-0ppm 

so•~onnin 

lr!HK 



. PROJECT: Giant Refinery 
Ciniza 

s 
p c 
L A 
0 L 

DEPTH T E 
0.0-6.2 /ll--l/11 

111--1!11 
III--/I// 
111--1/11 
111--1111 
III--II// 
111--1111 
III--I!!/ 
111--1/11 
111--1111 u 

6 2 ~~~~~~~~~ 
6.2-7.1 tHIIIttt 

7· 1 t·tt'O/ttt 
7.1-8.3 111---111 

8.3 ~~-~~~~~~~ 
8.3-12.3 ---Ill---

---Ill---
---l/1--- 1L 
---Ill---
---Ill---
---Ill---
---Ill---

12 .3 ---/{1 ---
12.3-12 8 tH ... ttt 
12.8-14.3 Ill---Ill 

14.3 . ~~~~:::~~~ 
14.3-16.5 tttOOtttt Jj_ 

tttOOtttt 
tttOOtttt 

16.5 tttOQtttt . 
16.5-21.5 tttSS**** 

tttSStttt 
tttSS**** 
***SS**** 
tusstut 
tttSS**** 
tttSStttt lL 
tttSS**** 
tttSStttt 

21.5 tttggtttt 
21.5-25.0 IIIII//// 

~~~~~~~~~ 

s 
A 
M 
p 
L 
E 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C. 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: LOG OF TEST BORINGS . TOTAL DEPTH: 
LOGGED BY· 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE· .. MATERIAL CHARACTERISTICS 

.. (MOISTURE CONDITION.COLOR.GRAINSIZE ETCl CLAY, SLIGHTLY SILTY, ROOT MATTER, RED, BROWN, STIFF, MOIST .. 

--.' 

SAID, CLAYEY, GRADATIONALLY CONTACTS TOP, LOOSE, DRY, RED BROWN ' 
CLAY, VERY SILTY, LAMINARSILT, DRY-DAMP, FIRM, RED BROWN 

... 

SILT, CLAYEY, LAMINAR, DAMP-DRY, tiGHT BROliN, FIRM, ROOT MATTE~ 

SAID SILTY FINE LOOSE DRY RED BROWN 
~ SILTY, STI~F, DAMP, ROOT MATTER, RED BROWN, SILT LAMINAR 

SliD. FINE, SCATTERED GRAVEL TO 21 , SILTY, RED BROWN, MODERATELY DENSE, DRY-DAMP 

SAID, COARSE-FINE, WET, SOME SANDSTONE GRAVEL TO 31
, RED BROWN, SOME CLAY@ 19.5-20.0, WATER BEARING@ 20.0 

LOST SAMPLE-POSSIBLE SOFT, WET, CLAY BASED ON LEFTOVERS IN SAMPLER 

96-133 
6917.6 
36.5 
WHK 
9-4-96 
19' @ 27 HRS 
0648 
1 

PID 
ltroml 

PID-Oppm 
ALL SAMPLES 

.' 

LOGGED BY: · HHK SIZE AND TYPE OF BORING: 4 1/4 1 ID Hollow Stemmed Auaer 



PROJECT: Giant Refinery 
Cini za 

s 
·p c 
1 A 

.. ·.o L 
DEPTH T E 

21.5-25.0 1/l/11/11 
///:111/11 

25.0 ~~~~~~~~~ 25 
25.0-28.0 /IIIII/I/ 

l//l/1//f. 
/11////l/ 
I/ IIIII// 

28.0 ~~~~~~~~~ 
28.0-30.0 *O*SS*O*O 

*O*SS*O*O 
*O*SS*O*O 

. 30 0 *O*SS*O*O 30 
30.0-32.0 S=S=S=S=S 

S=S=S=S=S 
S=S=S=S=S 

32.0 S=S=S=S=S 
32.0-36.5 S=S=S=S=S 

S=S=S=S=S 
S=S=S=S=S 
S=S=S=S=S 
S=S=S=S=S 
S=S=S=S=S lL 
S=S=S=S=S 
S=S=S=S=S 

36 5 S=S=S=S=S 
TOTAL DEPTH 

!Q_ 

iL 

s 
A 
M 
p 
L 
E 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

_C 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: 

LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 
DATE: 
STATIC WATER: 
BORING ID: 

96-133 
6917.6 
36.5 
WHK 
9-4-96 
19.0 @ 27 HRS 
0648 

PAGE· - 2 
. MATERIAL CHARACTRRISTI~S PID 

I IMOISTURE CONDITION.COLOR.GRAINSIZE ETC I loom\ LOST SAMPLR-POSSOBLE S.OFT, WET, CLAY BASED ON LEFTOVERS IN SAMPLER PID-Oppm 
ALL SAMPLES 

.. 

00, liET, SOFT, RED BROWN 

SAID i GRAVEL, 41 SANDSTONE, CHERT, iArKi·BK!liiG,. HYDlOCARBOI ODOl, LOOSE, MULTICOLORED 

' .. 

CHIILE FOIMATIOI 
SAMPLER REFUSAL-POSSIBLE 1 SWEET 1 ODOR, SANDSTONE & SHALE > 30' i NO ODOR, DRILL WITHOUT SAMPLER TO 35·1 , MATRIX > 30' GREYGREEN, CEMENTED VERY DENSE.ROCK@ 32' DIVE SAMPLER 31 -STUCK IN ROCK . S!IDSTOIE 'SII!1E, HARD, CALCARIOUS CEMENTATION, FINE TO COARSE, SHALE, GREEN-RED B 

NOTE: HYDROCARBON ODOR APPEARS TO BE CONCETRATED IN WATER LYING ON CHINLE FORMATION 

LOGGED BY: liHK I~ I ZE AND TYPE OF BORING· 4 1/4' ID Hollow Stemmed Auaer · 

.. 



• 

PROJECT: Giant Refinery 
Ciniza 

s 
p c 
L A 
0 L 

DEPTH T E 
0.0·3.1 III--II// 

111~-t/11 
/ll··l/1/ 

. 111--1111 
3 1 ~~~::~~~~ 

3.1-4.0 tttffl*** 
tttfffttt 

4.0 ttt/(/ttt 
4 .0-5 0 III---I/ I 5 0 
5.0-6.0 ***/I I*** 6.0 tttiiittt 
6.0-6.9 ~~~:::~~~ 6.9 
6.9-8.5 111·-*J/1 

8 5 ~~~:::~~~ 
8.5-8.9 ttttttttt 

8.9-11.0 ///**//!! 
///**//// lL 
1/fttff/1 
/f/ttff/1 
11/**I/J/ 
/!/**//// 
Ill**//// 
1/fttffll 
///**}1/J 
J/fttlf/1 
Ill** Ill/ 
lllttllll lL 
111**1111 
1//**1111 

17 0 ~i~::£~~ 
17 0-17.3 ttt//tttt 
17.3-23.2 1/I00//11 

II 1oo1 II I 
1/IOO/ II I 
1//00/111 
II I00/1 II LL 
1/I00//11 
II /OOI J I I 
II /001 I I I 
IIIOOI/11 

~~~~~~~~~ 

s 
A 
M 
p 
L 
E 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
f_ 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· 
DATE: 
STATIC WATER: 
BORING ID: 
PAGE: MATERIAL CHARACTERISTICS 

IMOISTURE.CONDITION.COLOR.GRAINSIZE ETC.) CLAY, DAMP, MOIST, RED BROWN, STIFF, SLIGHTLY SILTY, ROOT MATTER 

SAID, CLAYEY, RED BROWN, MODERATELY DENSE, DRY-DAMP 

~CLAY MOIST RED BROWN STIFF SILTY ROOT MATTER SAID, CLAYEY, RED BROWN, SOME COARSE, MODERATELY DENSE, DAMP 
CLAY, SANDY, RED BROWN, VERY STIFF, MOIST ' 
CLAY, SLIGHTLY SILTY, WEAKLY SANDY, SOME CHARCOAL, SOME ROOT MATTER; RED BROWN, STIFF 

SAID MEDIUM RED BROWN MODERATELY DENSE DAMP CLAY, SLIGHTLY SANDY, RED BROWN, VERY STIFF, MOIST, SOME SCATTERED GRAVEL 

Ism RED BROWN FINE MOIST SLIGHTLY CLAYEY LOOSE 
~ WET, RED BROWN, STIFF, SCATTERED FINE GRAVEL (RARE), SOME WHITE FILIMENTS OF CALCIUM CARBONATE SALTS 

96-133 
6913.4 
30.0 
WHK 
9-4·96 
20.0 
0649 . 
1 

PID 
(nom\ 

PID-Oppm 
ALL SAMPLES 

LOGGED BY: WHK SIZE AND TYPE i)F BORING: 4 1/4 1 ID Hollow Stemmed Auoer 



. 
r 

PROJECT: Giant Refinery 
Ciniza 

s 
p c 
L A 
0 L 

DEPTH T E 
23.2-25.0 OOOtt t I 00 

OQQHt /00 
OOOttt /00 

25 0 I OOOttt) 00 25 
25.0-30.0 ===t**=== 

:::ttt=== 
===ti*=== 
:::ttt=== 
:::tit=== 
===tt*=== 
:::tit=== 
:::tit=== 
===tt*=== 

30 .0 . :::ttt === 30 
TOTAL DEPTH 

lL 

!L 

-

!L 

PRECISION ENGINEERING, INC. FILE #: 
ELEVATION: LOG OF TEST BORINGS TOTAL DEPTH: 
LOGGED BY· s DATE: A 
STATIC WATER: M BORING ID: p 
PAGE· L MATERIAL CHARACTERISTICS E H1Dl£TURE CONDITION.COLOR GRAINSIZE ET_C L c GRAVEL, SANDY, CHERT, SANDSTONE, SLIGHTLY CLAYEY, RED BROWN, DENSE, lATER BEARiiG c 

c 
c 
c CRIILR FORMATIOI 
c SHALE, SANDY, RED BROWN/GREEN INTERBEDS, DENSE, MOIST, NOT HATER BEARING c 
c 
c 
c 
c 
c 
c 

_f I 

LOGGED BY: [SIZE AND TYPE OF BORING: 4 1{ 41 ID HoJlow Stemmed AU<lfJ 

96-133 
6913.4 
30.0 
WHK 
9-4-96 
20.0 
0649 
2 

PID 
lDDill) 

PID-Oppm 
ALL SAMPLES 

WHK 



I 
I DU'IH 

I 0. 0-17. I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
j 

I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 

17.1 

.L 17 .1-1__8.5 

I 
18.5 

18.5-21.5 

I 

I s I 
I s I A I 

I' I c I H I 

1'1!1 u:,ION I N<iiNI I IIIN<i. INi.. 

I fiii 01 II ~I llOHIN<i:, 

I II I # 
I I I VAl /(IN 

1011\J /JII'I/1 

'JI OV 
r,<J()J :!1! 

:!0 . 

i [)(;(ii IJ il"r' WiiK 

IJI\ I L: 

S I 1\ I I C ~II\ II IZ 
llORINC Ill. 

:l·?:l-'1/ 
NO I I OIJNIJ 

HI'-~ I ! A ! I' I 
I'ACI: 0 I L I I I MAflHIAl OIAHA(f!IW)I ICS 

I I~- lie I (f~OISIUfU CtJNDIIION.COIOfUiHAJNSJ/f I.IC.) 
1'/1) 

(ppm) lll////1/ll I C ICLAY. SCJFI IN UPI'f:R?. FFEl lHFN STI~F. \WI. Hill HHOWN. SOMl HOOf MAlTFH 1\Nfl I All SI\MPIJ(, I 1111/1/l/11 I c ISLJCKENSIDED JOINIING 
JII/1//J/Ij I c I 
11111111111 1 c 1 

IIIIIIIIJII I c I 
111!11!111] J c I 
1111111(111 I c l 
11111111111 I c I 
IIIIIIIUII. I c I. 
1111111111)~1 c J 
lfi!IJ!J/11 I. c L 
11111111111 I c 1 
III/1/III!J L c I 
1111111111] J c l 
1111/IIUIL LC I 
llll/111111 I c I 
111111/UII. I c I 
111/JII/111 J c l 
kf/1/JUIIL l. c L 
11111//IIIIJULI C IHARD GREATER THAN 10.0' 
IIIJIII/.11! l c I· 
Jlllll/1111 J c 1 
I I I I I I I 1...1 I L. L. C 1-
111111111/j 1 c J 

11111111../11 !. c I 
11111111111 1 c J 
tfii/IUI!k. L.C ) .. 
Jllltiii!IJ I c I 
JIIIIIIIUL L c I 
lttttltttiiJULJ c J 
111111/LIII-. ,_ c L 
llttttttt!J J c I 
11111111/11 l c 1.. 
1//11/11/ c 

l---1/Jr--l l C JSILT,. GREY BROWN. MODERATELY DENSE. CLA'(EY. LAMINATED. DAMP 
1---tlt---1 I c I 
---111--- c 

j***///***J J C j~. CLAYEY, MOIST, MODERATELY DENSE, UGHT RED BROWN, (Qe) 
1***111~**1. L c 1 
I***/ I I*** 12Q.I C I MORE CLAY GREATER THAN 20.0 FEET 
.i.**llttl**l 1. c I 
1**11111**1 l c J 
1**11/Jl**L I. c I 
1**11111**1 I c I 
1**111/{**l l c I· 
**IIIII** C 

I o 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 

I 
I 
I 
J 

I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
I 

I 
I. 
I 
I 
I 
I 
I 
I 

LOGGED BY: WHK jSIZE AND TYPE OF BORING: 4 114" ID CONTINUOUS FLIGHT HSA 

.. • 



1111 II 
I OUII I Oli :,1 I ',I II I' I fiN Ill VfllliJI.l 

<J I -IJ:l(' 

I,<J()I .li\ 

:!0. (). 

WIIK 

I DEPTH 

I 23.2 
1 23.2-30.0 

I 
I 
l. 
I 
I 
I 
I 
I 
L 
I 
I 
I 3o.o 
I TOTAL DEPTH 
I 
I 
I 

.1. 
I 
I 
I 
I 
I 
I 

.- I 
.1. 
l 
I 
I 
I 
I 
i 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I OC 01 II :; I l!O/{/ Nc:, 10 I AI Ill I' Ill 
I O(iGI IJ BY 

I I s I IJ/\1/. :l-?:l-'J/ Is I A I SIAliC HAI/I{ NOI I(HINjj 
p I c I M I llO/U NC II I MP- ~ 
I I A I /J I 1'/\(il. -~l ___ _ 

0 I l I I. I MAfFRJAL CHAHACII:RIS11CS Pill 
T IE IE I (MOIS/UR[.CONDJT!ON.COIOR.(;[V\JNSI7LLTC.) (ppm) I I I fool I I I I I C I CLAY. GREY, SOME PEBBLES MO !Sf -WET. VERY Sll F~ I 1\1 I SAMPU.S 1 

1===***===1 I C ICHINLE FORMATION . I o 
I===***~==[ I C ISHALE. S!\NDY. FJSSLJ.. RED AND GREY WHER~. SANDlER. HARD. MOSTLY R!.O SIIAII'. IJAMI':ilRY I 
1===***===1~1 c l I I ===***.r== ~ ~ c I I 
I===***=== I I c I I 
I ==***=F= l I. c I I 
1==***===1 l c J I 
I===***"'-=;=~ 1. c I I 
I==***==J I c I I J. =***!'=[ I. c I I 
I==***=J J c J I 
l=***t:==L l c l.. I 1===***===1 30 J C ! I 
I L L L I I J J J l 
I I I I. I I J J I I 1 L L L I I J J J I I I · ~- I I 
I I J I I I L L l I I IAJ J 

J I ~- ~- l.. I I I I J I L L L I I 
J J J J I I L.. 1. I I 
J l J I I I l L. L I l J J .J I .1 L. I.. I I I 1..4.Q..f I ! I !.. I I. I I .I J J I I L 1. L I 
I I· I I I I l. l l I 
I .I J J 1 ~ 1. I I. I 
I I I I I I l I I. I 
I I.§...J J I 
I I L I I 

LOGGED BY: \·IHK 
ISIZE AND TYPE OF BORING: 4 l/4" ID CONTINUOUS FLIGHT HSA 

• .. 



1 of 2 PRECISION ENGINEERING. INC. Pile #: 96-054 
Bore Point: TWO LOG OF TEST BORINGS Site: CINIZA REFINERY 

GALLOP NM 
' 

Water Elev: 25.2' s Elevation: 6916.0 s A Boring No.: M.P- 9 -p c M Date: 4-3-96 L A p 
0 L L I!ATBRIAL ~!IARA~TBRI~TIC~ ' LAB B DEPTH BLOW COUNT T g g IIHJ.ISTUR& CONIJ.ITIO!!. C(}LOR .GRAH!SaE &'I'CJ JM L PI CLASS 0.0-17.3 ///-// c CLAY, DARK R&D- BROWN, HARD, MOIST, SLIGHTLY 111-/1 c S.ILT'f 

III-II c 
: III-II c 

Ill-// u c 
HI-ll c 
Iff-// c 
[(/-!! c 
flf-11 ·c 
11/-tl u c 
/11-11 C' 
·ttt-tl ·c 
Iff-/ f e 
HF-ff c . 
fff-ff ru c 
111-H e . 
lff-f! .. C' 
HI-ll c: 
:Jil-l/ C' 
1-lt-ll lL . c . 
111-IJ : c SL.I~Jtr.LY SAXn't @. 1~-. ~~ 
1-lt-fl e. 
1-tl- if. . C-. 
J II-/./. c 
.II I -II c 

I 1.11~1.1 c 
I .11!-11 c 

III-II c 
IJ/-11 c 
/11-11 lL c 
III-II c 
III-II c. 

-~~~:~~ .C. 
c 

11.J-zrr.2 fl!/!1' c ~DAR! lED BROiN. FIRM, WRT (NOf.WATER til!!/ c BBARIHG) , SOME" PKBJJ'LKS' TU - 1'- PRBSE!IT, 
till// c PRBBtRs· ARB MliHLY ~ABDSTOHK 
Ill til ·c-
Ill!!/ ·c 
-~~~~~~ 1L c 

e 
2&-.2-21.8- fft·Hf ·c WI, VRU S·AHJTY, WRT/SATlJRA'l'RD, SOU FiU -!fit.t.f c llm OJ- SWLl, VHRY iRA! THOUGH SOFT, i-/t.t.t i c BRO!Rf· 
21.8-22.5 ttt.tf t r ~ sorr, mr CLAm, san nu nm, tttHt c Tn.m sron. 

Size & 'l'ype of Boring: 4--1/4-' ID Holl-ow Stemmed Auger Logged By: liHr 



I 0 

2 OF 2 .' PRECISION &NGINEERING, INC. Pile #: 96-054 
Bore Eoint: TWO LOG OF TEST BORINGS Site: CINIZA REFINERY 

GALLUP NM ' 
Water &lev: 25.2' s . 

Elevation: 69lq.O . s . li . B.oring H.o.; .MP-9 .P c . .M. 
Date: . 4 -J- 9£ .L .A .P . 

0 L L . MATERIAL CHARACTERISTIC~ LAB # DEPTH BLOW COUNT T K B (MOISTURE. CONDITION. COLOR. G-RAINSIZE ETC. l ~M L PI CLASS 22.5-25.2 . .!Ifttf. c . CLAY, BROWN_, FIRM, WET (NOT WATER BEARING) .r Ill** I c WHITE FILIMKNTS_, CALCAREOUS OR SULFATE_, SOME 
~j~::j c VERY THIN SANDS THAT ARE NOT WATER BEARING 25 _C_ 

25.2-25 .. 8. Htttt c ~ FINE, W.Kl BKARIIG, RR.OliN, SOFT I tttttt . . C_ . 

i 25.8-26 7 '171111 .. c :cLAY WET FIRM .BROWN 
I . 16'. T-.2"[.3" . tttftt . c· -~ .FINri'D" .MRDJillf, ntrr Bm.IiG, fPUOR1, ··ntHf . c- tOUSR' TO MEDIUM' DENSE, BR'OWW 'TtHH . _c- .. . . 1l.3-3'0'. -o- . Ill ttl r M, 'BRUWH; l'Ilnt~ m, tlffii 'WAM BEARING:'} N/111 c . ' ·II/HI c 

ilffff ~:ro- .. C_ 
3 fr·. &~ }G-. 9--- . 't-t-t-fft ·e .S:m:, FiN!l- MliDfUM C!rAUY- BROWN nm· -~!JG:. I I. I I :u.t.:Ff*- ·€' HAl . - J~·.9-Jf.1 000000. ·e- mBI[; 'N ¥, om: l!miE; BROW!f, ITEm, .. :0000{)(5. . .G' l«mf SA Gi!lm- . . .. ):J.. r- J.J:-. J sg:s.u~;.. r·· If! Ill lilA: Ull. 

• I 
... :tss:.ns:: c· ~ GRKU:"iR~U', SA1IDY:, SOKE R&D· B1Wtm: . 

:S:SS.HS:. ·c-· PXl'tiNGS lf&f: -· ll:EttS:E: Tft . e... 
e.. 

iL e. 
£· 
c 
c 
c 
c 

. c 
c 
c 
c 

!L .c 
C' c .. 
c-
c- . 

. c 
e 
e 
e 

. c 
!.L c 

r 
c . 

Size & Type of Bo-ring: 4-- I/4 1 ID HoUow Stemmed Auger Logged By: tiHK 



0 - 1 7 ( 
Vicinity 

OW-16 
(CLOSED) 

0666 

E9 
OW-26 

<CLOSED) 

95126-1 

w- 4) 
Map 

<CLOSED) 
OW-25<RW-3) 

RW-5 

OW-1 8? 



03/31/2003 15:01 FAX 505.5237248 PRECISION ENG 

LOCATIOI: SIR SITI PLlS 
CUllU lBFIS!lY 

s 
s A 

p c !l 
1. 1 p 
0 L L 

DlP'l'II T :R E 
0.0;.2.5 If f*ufl I c 

11 1'"/1/ c 
Ill*** II/ c 
~~~~:::~H c 

2 ~ c 
2.5-3.8 tHt •• tU c 

tttt •• Ut c 
l .A **'*--ttt ~ 

3.8-&.3 t:UUtHt c 
ttattuu· IU c 
**U1rUU c 
***Utttt c 

6.3 tttttittt !' 
6.3-6.9 i/1/--tt// c 
6.9·8.0 tt++oo•** c 

B.O tut00tu c 

Pi&CISIOB &JGII!iiliG, IMC. 

LOG OP TEST BORINGS 

JtAmu£, WUC!BtiStiCS . 
IMOIS'PIIH.rO&n'IOI.~9·-~~TISIZ&.lTC. ~ 

.cLII, SIDY, )fOIST, S0¥1, ·lrg UD- BiOD 

Da PDI'i, SIL.tt,. tm PLASTICITY. ILUSf, L.QQSl.. Ull BROil 

DB. tmDillH, KULTICOLOliD UD BiOD. LOOSI. KOIST 
. 

ICW'. SILTY _SAID! lBD BIOO PIR.M ii'l' 
.DilL CO.Wi, GllmJ.Y, LOOSi, HOIST, i1D BiOO 

Q.0-9.tl 1111/1111 

~~~H~H~~ 
c .cat STIPF, CWOJATJ PILAmTS lS CU.CI FILLIIG, liD BiOD, liT 
c 

9.5 c 
0 ~-111 ll **'**ootu 110 e I SliD COAR.lli wltAVKt..Ll mr_nou: RUm". JjOfJU": liEDIUM DENSE . 

10.0-13.2 /Ill*' II/ c .CI!II. "Pm, mDY, nu BlOU, son-, m 
1111**111 c 
11/J**//I c 
/Ill** I// c 
HH::~~~ c 

1' ' c 
n 2·11-' ............. r I DID Pin HD- ll&il Le&Si-. Me-HIP-
13.~·U.l ~~~H::~~~ c M Pin, SlDl, UD BiN, SOH, IU 

H.l c 
14.3·14.6 ttttttt-tt 11~ c DBD. Pm m IW)II._ mts.t. t~W~-

H~s.u_A f//tttfl/ c rtu. SlJDT. WID. fiC. lm-ll!D- 111!l'DTlll'! W1' 
'1LR~11i·t' Ill/ 11 II I c &Y. un nOD. m. gtut. 1:111: SBALI!l 
1s:4-2o:o =--::::.=:;:;:;: c mm-ne 

:~.::=:::~sz c DII!I, liD, :OW m Dllr RISSLJ, 111iD.r Ci1JMBI,Y 
~====== c 
::s:=s: c 
:~:s=.:=::s: c 
~:===== c 
========= c 

20.0 ====--=~~ 20 c 
Tom·DBPTB 

ISIZB !liD m1 OJ.l BORIIG· 4 1'4' ID 01' IIUilUS" JI.Iml'!' in 

FIL& #: 
iLEVlT!OI: 
TOTAL DRPTll: 
LOGGID BY· 
DA.Il: 
STATIC IJlTU: 
BOIIIIG Ib': 
~AU-

L~Br: 

Ia!o2 

97-070 
6931.2 
20.0' 
Ill!]( 

6-17-97 
MO! POtnlll 
(tH6 
1 

PU 
~9ftltrl. 

~.i-ll.l 
)W. Q.OOl 

I 

H 2-H-.& 
HH-GOOI 

. u .1.-ld...L'l. 
- 10 ODOlt 

m· 



03/31/2003 15:01 FAX 5055237248 PRECISION ENG 

LOCATIOI: Sii SITB PLIH 
CffiZll&PimY 

s s I 
A 

p c M 
L A p 
0 L L 

DRPTB. T g ~ 

0.0-2.0 1//*'··11 c 
!1!••··11 c 

~~~::==H c 
2.0 c 

2.0·4.2 tH000u• c 
***coo*** c 
•r•ocottt c 

4 2 .,.~~0 ... c 

PiECISION EIGIIEEllNG, INC. 

LOG OF TEST SOliJGS 

MlTI!IiU, CIJU!e'l'JJISTICS 
IJotOIS!l'tmi~TIOI.COLOI.GIAIJSrn.lTC.l 

CiiL fiJi, SABDY, SILTY, Rf., IIQii 

DJ1L GllV!LLY, !IIE, B10il.r IWS'r, LOOU. 

PILB i:' 
BLiVATIOJ: 
TOTAL DiPT!l: 
LOGGED BY· . 
DHR: 
STATIC liATil: 
BOtiR Ill; 
PlGl!· 

4.2-5.0 _m:::H~ c ~ SAIDY, SOKl CllBOHlTI IODULBS AID iiLAXKJTS, STill, MOIST TO iiT, BROil 
s 0 s.o c 

5.0-7.8 ttt•ttttt c DID. Fill TO XIDIOK. BiOill, JCOIST TO DID. LOOSB 
ttttt-ttH c 
ttti'tHH c 
nHttttt c 
ttttttttt c 

7,6 ttttttHt c 
7.8-9.0 111--**U c ~ SILTY, Pill, SliD!, MOIST TO liT, BiOiN, StiPP 

9.0 iii--''" c 
9.0-9 2 oootttooo c tmm. smY Bien nm. toosr 
9.2-12.0 1/JfUJ/f :lL c .QilL VUY Fm, smr, lOIS'!" TO' m; surr, m BiOii -

I 1/JttJ I I c 
1/J/U/Jj c 
~~H::~~~ c 

12.0 r' 

12.o.:u.s 111···111 c J:ai, SILTY, ift, Heit, SCff 
Ill--·!// c 
111---111 c 
~~~~~~~~~ c 

14.5 c 
14.5-ll.l UUtttU lL c i1111L Vii.Y UJi., JiGil, M®aWW mal, IIOI.S1-

tutttttt c 
ti'ttttttt c 
ti-ttttttt c 
tttttttU c 
ttttUUt c 

18 1 ttHttttt c 
18.1·19.0 I~)~:::~H c ca. smY, son, non, liT 

19.0 c 
19.0.:.20.4 ***ooottt c Dill. GllViLLY, BiOD·KULTICOLOl, DDS!, MOIST 

tu000ut lL c 
21.4 ut000ut c 

20.4.·23.0 Ill/** II I c CQI, SLIGR'ltY VU.Y Pili, SAIDl, SOH, UD BR.OII, OT, i1TBI 01 SUH.PlCi 01 SWI.J 
IJ/JttJJJ c 22.8 1-23.0 1, DOIS 10'1' lPP:W. nm BWIIG 
11/ltt/J/ c 
~~~~:!~~~ c 

c 
Lllt1mJ BT: 

IS!2i AID TYPB ov BORIJG· ! ll4• ID CQITIIUQUS fLlSBl ISA 

IaJ OJ 

97-070 
i938. 6 
35.0 1 

VRI 
6-17-97 
lOT FOUID 
0667 
1 

~ID 
l·ao&l 

Q-.0.~9.5 
JO. QOOi 

m 



03/31/2003 15:01 FAX 50~11\237248 PRECISION ENG 

LOCATIOW: Sl& SIT! PLAJ 
c:nuu un!lnY 

s 
p c 
1 A 
0 L 

nnff! '! R 
23.0-29.5 //111///1 

IIIII/III 
1/JJIJ/1/ 
111//1/l/ 
/IIJ•IJ/1 

l.L 

fl//+ff/1 
I II J•• II I 
11 1/t*fl I 
1/ftitf// 
!Jftttjlf 
Ill*.,. I II 

29.5 ~~~:::~~~ 
29.5-32.8 -t:t-rtttnt llD... 

UtttttU 

H<ttttnt 

UttUitt 

Httttttt 

tttUUH 

32.8 tUHiih 

32.8·35.0 ========= 
:.=::t:~:==~ 

==;;:;;::=a::t= 

35.1! -::==:.:~::: I Jc; 

TOTAL Dim 

PlBCISION iNG!BiBiiiG1 INC. FILE #: 
KLEVATIOI: 

LOG OF TEST BORIRGS TOTAL DIP'l'll: 
LOGGED BY· 

s DAU: 
A STATIC: i~l'Bi: 
J( oo-l!liG ID: 
p mE:; 

L .. lllltl!L CIAiiCIIII~IICS 
1! ~Mt~ E:OI!H!Tal-. ~Q.i.9i.~GmJS!ZI lTC :} 
c tl4 SWY, WIW., STIFF, IJ.1, YD- ilOii-, GllDis. SJJDiil mTm DOii 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c ~ COWl, OW: GUY, HOIST, KBDilJII DDSi, nm BiUUG, Vill! GUViLL! AT 11.01 

c Fiii BYDiOCWOI liD nm 01 TOP OF SIWJ 
c 
c 
c 
c 
c 
c l"'t ILl IOIDTIQI 

c 1mt .Hill, Dl! TO nm-, m nou, Cll!MBLY 01m .DIFPICULTY}, uDucrtor- mn-
c 
(' 

:Goetmr BT: 

!:In lim ml! OF BORIIl~- 4 1/A• ID t'OI'riJltTOIJS PLIGIT lfSl 

Ial04 

97-070 
6938.6 
35.0 1 

il!I 
6·17-97 
NOT POUND 
06&7 
!. 

MD 
~aMi 

~-~-> 
IQ. QOOR 

IIlli 
JIIDROCWOll 

ODOl 

m!Til'l: 
IU ODOl 

m 

l 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

03/31/2003 15:01 FAI 5055237248 PRECISION ENG 

I?ROJECT: CDI"IZA liiBl'IliD.Y 
PUJI: •= 
BLEVAT:tOii': 

DEPTH 

D.D·l.A 

3.8•8.9 

iJ.5 

l,§-8.9 

9.8-10 0 
1o.o-u.a 

l.3.1!-l.4.S 

l.4.5-J.4.6 

*'·'-l.i.S 

16.5 

l.& • .S-1.1.0 

18.0 

J.i.O•:iO,O 

20.0 

20.0-:U.S 

:u.s 
:l1.S-~.9 

22.9 

r Is I 
I s I J.. I 

p I c I M I 
L I A I p I 
0 I L I L I 

.t I E fE f 

1•••-f.u•J I c I~ 
1--·-!-•••1 I c I , ...... , ....... , lc I 
1 .. ··-1·'"'"'•1 I C. I 
1•••-/-n•l I c I 
!•••-/·•••! I c I 
J•••-/-•••1 I c l 

MA.Tl!RJA.L O!JIRJ\CmlS'IICS 

(MOI:mll!JI. CC!I!D:tiiON, C0£.91!.g8API§IZ~ ETC.. I 

1--·JJI•••I I c Ia&.. cr.uliY, lilBT, DIDJSB. UIJ-BIICWII, SQii FD1K Gjjl,VJ;:t. 

I•••JJJ ... ·I~I c i 
J•••/1/•••1 I c I 
1•••111•••1 I c I 
I•••JJJ•••J I c l 
l•••t!J--•1 I c I 
1 ... 111•••1 I e l 
I--•JII--•1 I c I 
, .... ,,, .... , ! c ' 
I 1//1/l/111 I c !q.ty !B'l' m;n. PP·UQP 

, •• ..,... .......... ,J.D I c l?m· lDIJ. Ern! JD.tst. '9"2' 
!/1/n•/111 

TOTAL DEPTH: 

LCGCmD DY: 

DAlll:: 

STA'l':tC WATD: 

BoaDI'G :tD: 

PAGE:· 

l!l!ll//111 
1// II I I /Ill· 
Ill II II /Ill. 
1/////////1 
llll/111111 
11111111111 

I c 1cr.ay SOP'!', BROWR 40 liAD-JIRCIIII, PDIE, BLOCXT, VDT m:r, :I.IINTDl!. liiAHIJDIO 

I c I 
I c I 
I c I 
I c I 
I c I 

II I I I nlf /I I c I~ ur, son, m.:tGiltLI i'DIB SMl>T, liD SD.1X:'!UU 

lllll••ll/1 I c I 
11111••1111 I c I 

1•---1--·1 1 c 1~ sn.n. CLADY, LAMllWl BA)JJ)DfG, IIED:XU. DIDISZ, NliSl' 

1•••-1-~•1 I c I 
!n•.f-•v•J ! C l 
1•••//0D't•l I c IJBI!. ~. G.AVliU.Y, VD% DDISB, f'l:)lST, VBilY CDIPACT, JIEI)n»f SAND. :a:m-:u.aar, 
1•••11~·1 I c lsa.i 1-~· QRAVBL 
J•••l/ggW•I I c I 
t•••//qaw•!2D I c I 
1111--•1111 1 c I§A'L vma: s:a.n. iWWlf CVImY :PUIR). WBT, &Ol'T. SLJ:Gitt.LYDLOCXY, lBICQ 

1111--•1/11 I c I 
! 111--.. IIIJ 
1111 .... •11/l 
lf/fn•ll/1 
111/•n{lfl 

I c I 
I c I~ VDY JIDIE, SAliDY, 1181', Si'OIIS nEB IIA1:D "IF 1i'C)QB1). LAMDIAll IWIIIDIG 

I c I 
I ~ I 

!SID Nl!l 'D]'I 01" DORDt:J: ? lf&• O.D. H. S,A. 

I 
I 
I 
I 
I 
I 
I 
I 
J 

~05 

!17-070 

U42.5 

40.0 l'XET 

WJIJC 

1/27/97 

n.o FEET 

RW-5 

PID 
(pF!ll] 



03/31/2003 15:01 FAI 5055237248 PRECISION ENG 

PRO.n:CT: CilJIZA. R:EF~Y 
FILE i: 
iLEVAl'ION; 
TOTJIL DE'P'IH: 

DT$l'll! 

2-t.l.-~5.0 

25.g 
:zs. 0-.28.0 

38,0 

:aa.o-:aa.6 
28.6-30.0 

30.0 

30.0-ll..O 

I '34.. o-... o. o 
r 
I 
I 
I 
I 
I 
I 
I 
r 
I 
I :tO.O 
I lll 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I s. I 
I s I .A I 

1> I Cl"'l 
l.. I A I p I 
0 I L l L I 

I 'l' IE I s I 
11// .. ////1 I c I~ 

M'Il!JliAL CHN1AC".!mti5TIC:S 
Ct'()XSmp .!Pfl?IUO¥. 9i?"6!8 gRAPISLZB, .BTC.) 

(000//•000( 
1 oqou~CX!9f2S 

1 c l.mt.lllliL. mmr. WXT/MOI.ST. sam Gtt.\ni.SI nwr J• SANDSTONE PiiCES 
I c I 

LCGGii:D BY: 

DA.TE: 

.S'I'Ml:C liA.'IER: 

BOllDlG ID: 

PAGE: 

11111•11111 
11111•11111 
(//11•11111 
11111•11111 
II/I!• /II/I 
11111•1{{11 

I c I~ SL:tciHl'LY FDIE SANDY, WET, ~ ll»lDDIG. liiROillf 'I'O RED-BRCMr. STIFF 
I c I 

, •••• , ...... 1 

I .. .,.smm-•1 
l•••smm••l 
l•• .. ee••t3a 
I••WSBS~JW•l 
! •• .. !JUPI!!• I , ......... ,, , ........ "., 
(•K)iiMMu')( 

I 00"' • «c•' I 
I ClXlOOOQCO I 

I c I 
I c I 
I c I 
I c I 

1 c tnzer• &HAI.n, .u.mRa:UJIQI 00011., IWUI, nACim~XD. LIGHT GUl!:ll TO •u'I:Iil, 
lei~ 

I c ' 
I C (5 !1 §"!'* .PD S!!IAt.§ !'!'!""3· JIY.DROC1IJUIO)f OOOR, HARl:l, lil'IIT.E:/GR:BIDI fiiiOTTI.ED 
I c I 
I c l.!i1111111.r PDI2, VDY 'lii2'1', ..,. D!PTF IliiiUilit 

I c I 
I c I 
I c I 
I c I 

(s.HSHnQIS( 1 c (saar:z s.AIIDY. lam), :nssu:. GilBY/lim), DJtY, )10 .OJX)R 
JSKSilifa•su I1LI c I 
(SHSK••SHSI I c I 
ISHS.••SHSj I c I 
ISIISilnBI:JISI I C I 
(SKSK••sasl I c I 
ISRSH••SBS( I c I 
I SKSII .. &IilS I I c I 
l~••ssal I c I 
lsas&••SSSI I c I 
·f~SEIS( I c I 
l§HSH!·sr~l•o 1 c 1 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I l I I 
I I I I 
I I I I 
I I I I 

jSiiE Alp TYPI or po!;HG: ' 1/•• o,p, u,s,.A. 

raJ 06 

n-o7o 
'942.5 
40.0 .if2El 

WHX 
8/27/97 

Jl..O FEE! 

:aw-s 

PI:O 
(ppm) 
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LOG OF l'EST l:lORI:NGG 

FILE t: 
'ELEII'JU'XON: 

TOTAL D2Pnl: 

14107 

97-070 

'912.6 

38,5 fF...ET 

I..oOr3JD) l!Y: loCIUC: 

I I s I DA.-m: 

I s I A I STA:r:IC loiATUt• 

I c: I JC I :aoR.D~G .1n. 

~j/27/97 

3 l.. 5 !"Elrr 

ml-i p 

L 

0 

I .A. I p , ________________________ ......=;P~~~-------=-J.~-"'--

osom 
o-s. o 

~,0 

1 L I L I 
I T I E 

1/00/0/CXJ/1 
I/OO/O/r:D/1 
ltoolo/a:J/ 1 
tlootolr:D/1 
J/00/0/al/1 
I/00/0/00/1 
1/oo/o/oo/t 
1/oo/O/r»/J 
J/oo/O/CD/1 

I i l 
I c lSDPl. 
I c I 
I c I 
I c I 
I c I 
I e I 
I c I 
t e I 
I e I 

1/oo1Q£oo/Js.a! c 

(MOISipRE CQIDrriON.COLCR.GRA!NSIRg.ETC.) 
fiDe, c:layc)'. IIIOderaely ~- 1110isc., red-brown, soaoe pieces t.o 2". 

s.o-a.o 1/1·•·•1111 I C l.!:l.a!t:. si.ll:y, vert fiDe BaDd, :red-bnMn, :.ofc. -e. 1~ baadjnq. 

lll·•·•llll I c I 
!11-•-•1111 I c I 
111-·-~1111 I c I 
l/1-•·•/111 I c I 

B.O 111-•-•11/I!.D! c I 
8.0•3.0 f•••••,•••f I c IJ!iilll!!. £UI8, :noel-~. wo:i.ac:, loose. 

' 9 , ...... ,. ......... ! I C f 

!t.O•l.;0.5 l•••••n•"l I c l.lilllli. filllll, ~-~. la.i.lla:' handing, II!Oiat, aaa. 'IIID<Iiua, IIEiat:ly f~, ~ 
, ......... ttf~l c ldemae-
I•·T9·····J I c I 
1 ............ ! I c I 
1•...,•••••1 I c I 
1•••.., .... 1~1 c I 

U.S !•••••,••• I I c 1 
l.:a.s-:u.s !11/JII//11 1 c: 1~ vee, bzovn, liiBiiDa:r band;pg, fine :bl.oay hloc:&y, 50ft. 

p.s Jlllll/1111 I c I 
.u.s-l,S.Q 11•ntn•f( 1 C: 1~ fia=, c:l.ayay, liCI.illlt, .-dium dellsa, %'CG-~. l.aJai.Dilr banding. 

11--~1 .. •11 I c I 
1:5,0 

j,S.O-l-7-0 

I c I 
1 c: 1~ ~fine a;mCty, ail.t.y, wee, •cfe, J"ed--:brc:owu,lall.iJ1a.Cad. 

I c: I 
I c: I 

1 11.q 

I///IJ/JJ/1 
11111111111 
11111//1111 
J!I!U£1111 I s l 

1 ;j."J .... -n.o 
. I 

I 
I 
I 
I 
I 
I 
I 
I 

111-•-•1111 1 c I~ v.xy fUae lUDdy, •:Uty, -e. ~1:. :r:w4-.=-, l.aJd.paced,. -
1/1-•-•1/11 I c: ltllh cl...,er .-d.. 

111·•-•1111 I c: I 
111-•-•1111 I c I 
111-•-•11/lil-l c I 
111-•-•1111 I c I 
111-•·•1111 I c I 
111-•-•1111 I c I 
111-•-•1111 I c l 
111-•-•1111 I c I 

I:UU iMR mB oP J!QI'ING: ' us· O.D. i.S.A. 

Pl" 
(ppm) 

___j 
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'Fl'IJl #: J7•07D 

PROJECT: Cin~:a Refinory IOlJN'A:E'ION: 6'"7;l,6 

l.7.4·ll.O 

23.g 

2J. 0-23.6 

23.s-:u .• s 

J1,5 

3l..s-a3.s 

33.5 

a3.S-J'I.S 

I 'l'.'P. n.s 
I 
I 
I 
I 
I 
I 
I 

I I s I 
I s I ~t- I 

P l c I " I 

TOTAL IlEPTll : 

I..OGGED 17: 

DATB: 

S'I'Al"IC WAT.!-':$1, 

BORDIO T'D: 

Jt.s .FEET 

WH.IC 
6/27/0:.1 

J.l..S Fll:ZT 

II.W-6 

l? 2 0. L I A I p , __ .,;__ ____________________ __,ca.!l~-----=-~.&...-

0 1 L 1 L 1 !1Ani:R:UU.. Ql&pcr¥nutc.s 
I T I E I E I <MOISTtlU· cartiiUON.CCLCm GRAD!.!:TD:.ETC.) 

111-•·•1111 I C I~ very fine .-.dy. sil.ty, 'lolet., aoft:, r.Q-bz"OV".D., l.amiJ:Iat,.d, 

l/1-•·•11/1 I e l~iB cleaaer ~~. 

IJJ-•--1111 I c I 
111-•-•1111 I c I 
111-.. -•1111 I c I 
Jll-•-•1111 l c I 
1••/•••/•w I I c ' sparse clayey;, dmee. red-br;cWA, p;;pist. 

same 

1••1•1/•1•1 1 C I~ c:l.ayey, filla, wet., red-:b=vn, J.AIIiDar b;mdi.ag • .aderil.tcly domae. 

1 .... 1•11•1•1 I c I 
J••/•//•/•1~1 c I 
1--l•ll•l•l I c I 
t••/•11•1•1 I c I 
1••1•11•1•1 I c I 
1••1•11•!•1 I c I 
Jnf•//•/•1 I e I 
tnJ•/1•1•! I c I 
Jw•/•//•/•1 I c I 

·1 .. /•//•/•J I c 1 
1••1•11•1•1 I c I 
1••/•//•1•111-1 c I 
1••1•11•1•1 I e I 
I•.,I•JJ•/•1 I c I 
t••I•U•I•! I c ! 
l··~•o-•1 I C l!i!!!!l!d. grzyelly. &a'C111!:7 ~ od=, v.t:e:r ~ring, grey-brown, ~ •. 

l••o.-o•••l I c I 
t••o-•c-••! I c I 
l••o-•o•••l 1 e I 
)RQtsMh 1 c 1.-ls. ~-grey, a;mdy, bard. dry, :110 odor. 

JSbSMbSb I I c I 
I 2•0Sb IJLI e I 
IS!b4Cb'b0 I I c I 
IS»i!ufh• I I c I 
l•es'bSb I I c: I 
JPbetS!:S!t I I c I 
I o""'SN!\ I I c: I 
l OSboa. I I c: I 
Jfb&DC I c: I 

I I c I 
I I I c: I 
I 1.!2..1 e 1 
I I I c I 
I I I c I 
I I I c I 
I I I c I 
I I I c: I 

I 
I 
I 
I 
I 
I 
I 
I 

pll) 

lmul 

UICJGBD liY: lilm 

i 
1 

1 sUJ AJP rmt or pmj 9 J.t:t.• o.D. 1u.JL 
,· 
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WELL CLOSURE RECORD 

WELL IDENTIFICATION: OW-16 

LOCATION 
------------------~S~T~A~T~E~: NEW MEXICO 
=-=~-=----------=C.:.:..O=UNT~ ..... Y_,_: Mc.KINLEY 
LOCAL COORDINATES OR 

"TOWNSHIP AND RANGE: PLANT LOCALS: N3797.65, W1373.78 

------------O=WNE~~R~: GIANT REFINING COMPANY, 505-722-3833 

------------C=O=NT~A~C~T~: DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

CLOSURE COMPANY: PRECISION ENGINEERING, INC., 505-523-7671 

_________ C~O~NT~A~CT~: WILLIAM H. KINGSLEY 

CLOSURE DATE: FEBRUARY 25, 1998 

REASON FOR CLOSURE: POTENTIAL FOR AQUIFER CONTAMINATION 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO-DISPLACE CONTENTS OF THE WELL TO THE -SURFACE 
5 ) CAPTURE WELL CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL: 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 

MAX INJECTION PRESSURE: 

22 CU FT 
38 CU FT 
600 PSI 



... --.... --C> .... 
Ao>C 
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%1 
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ll 

41 

51 

II 
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10 
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110 

1%1 

ne 
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~ . ·. 150 
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r tSB 
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-------------~,#' 

LABORATORY TEST DATA ... BORING OW-16 
ATHUEt' STIEX'TH UIIITS ... -.... - ... ..... .._ 

'"' .... :::~.;.::. -- -
;~ 

........ -
=CI)'f :; :or- ... 
...... ~-

_ .. _ 
c:o<=>;:o :0 - .... ..... ... 0' ~ ... ... :::: ... - ...... - ... -... 

TEST OlTl ... -.... 
X .1~ 

... --.. .. .... ... .. - ..._ ... ::: = !!:::;::- -= -it'~ ....... 
~- -c-- -- --....,.., -- ... => --- >-.-_ ... - .... ... -- "" !:::: -... C> 

"' lll ... 

-

-r----

.. 
-< 
a: ... 
:z: 0 
~ 0 ... .... 
-< "' a: ... ... ... ... :::1 :z: :z: ... 
a. .:::1: SYMBOLS 

SURFACE HEYATIOH: 69-(:Z FEET 

TRIASSIC PERTOD 

CHIHlE F'OR1'ATIOH 

OESClUPTIOH 

REDDISH BR01111 Sll TY rtH£ SAHO WI'nl S(X( 
SOF'T, HI GillY IlEA THERED 

SAHOSTOHE! R(Q, F'IHE-GAA!Hl:D, 

SHALE, RED, SAHOY, HARD, fRESH 

F'EET: SAHOSTOH(, GRAY, F!Hl:-TO KEDIUI-GAA'·--''-'''=•• 
CALCAREOU3, HARO, F'R(Sll 

~~"'-'-= SO FEET: SHALE. GAAT, SILTY, WI'nl ~ fill£ 
SAHO, HARD , F' R£.511 

BORIHC COHPLETEO AT ~.6 FEET OM 12/2/80. . , 
4-IHCH PVC PIEZOHETER ·JP<STALL£0 WITI! PERFOAATIOICS. 

FRcH .t4 .6 TO 5~ .6 FEET. 
GRAVEL PLACED FROH 36.0 TO 5.(,6 FEET }J(O. BORI~ 

SEALED '11111! 5(HTOHITE AHO CEHEKT TO SURfoi.CE. 
G~OUHO MATER lEYEL KEASUR£0 AT 26.8 fEET BEL~ 

GRCUHO OH 1/5/81. 

LOG OF 80 RINGS 
0-"' ...... 3 -oo ... 



WELL CLOSURE RECORD 

WELL IDENTIFICATION: OW-17 

LOCATION 
------------------~S~T~A~T~E~: NEW MEXICO 
------------------~C~O~UNT~~Y~: MCKINLEY 
LOCAL COORDINATES OR 

TOWNSHIP AND RANGE: PLANT LOCALS: N3855.99, W1209.40 

-------------------=O~WN~E=R~: GIANT REFINING COMPANY, 505-722-3833 

----------------~C=O=NT~A=C~T~: DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

CLOSURE COMPANY: PRECISION ENGINEERING, INC., 505-523-7(71 

---------------~C~O.::.:.NT~A.:..:.CT..=....:..: WILLIAM H. KINGSLEY 

CLOSURE DATE: FEBRUARY 25, 1998 

REASON FOR CLOSURE: POTENTIAL FOR CROSS CONTAMINATION/ 
WELL REPLACED 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT-TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5 ) CAPTURE WELL . CONTENTS 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL: 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 

MAX INJECTION PRESSURE: 

29 CU FT 
43 CU FT 
525 PSI 
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L 

•. [ 
L.:: 

l. 

r 
t· 
!::.: 

I . 

L" 

>C -... 
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H 

ll 

41 

5I 
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71 

u 

Sl 

Ill 

Ill 

121 

Ill 

141 

151 

'" 

------....... -..::o: -· --....... _ .... 
...... ... .... 

·--~ 

lABORATORY TEST DATA 
i TT{II(l' STI!Xml HST uu -ltiiiTS ---

>C 1 ; -- - ...... - = ;;; - ... 
!!!:. ... ... - .... - - ~-

... _ -- - ::~ ==~::::= 
_ ... --~- ........ -

-~ ~~ =CI ~ - ,.- .... .,_....,. ...... -- -- ...... ..... ~- ... -="'- ..,. a... -ac._ 
"" <><:>::> -.,. - - - ........ _ 
::; "' ...... - :;: ... -a ~ ... ... ~ - ... -

~ - - -- .... ... - ... _ 
"" X SYMBOLS ... ... 

~ 

·- --- -- f-· 

·-
-~ 

LOG OF BORINGS 

BORING OW-17 
SURFACE ElEYHIOIC: eg..c1 fEET 

DESCR!PTIOM 

GRAO(S HARD FROH Z7 .S TO 30.0 Fm 

CRAOCS GRAT FROH 31 FEET 

GRADES IITTH THIN lli'£STOI!E AHO SAI!OSTOI«: 
INTERBEDS FROH J9 FEET 
~0 FEET: SAHOSTON£. GAAY. FIME-CAAIHED, 

CALCAREOUS. KARO, FRESH 
~z FEET: SHAlE, GRAT. SilTY. SAMeT. VITH 

GRA YEL-S TZEO FRAGHEiiB OF OiERT AMO 
STONE }J(() OCCASIOI<A!. TKfll IKTERBECS OF L 
STONE, HARD, FRESK 

BOR!HG COI'IPLffiD AT 50.0 FEET 01( 1/J/81. 
. ~-lHCfl PVC P!EZOMI':TER !11STALLEO liiTK PERFORATIOI!S 

FO!CH Ja.O TO 50.0 FEEl. . . 
GAAYEL PLACED FROH z• .0 TO 50.0 FEET·AHD WRING 

S£,\l(D II!TH BEHTOIIITE AHO Crx£HT TO SURF .&.a:: . . 
GROUND IIATER lEVEL MEASURED AT 31.8 FEET 5ElOY 

CROUXO ON 1/5/81. 

D.A-•• a lOo+OOA • 



WELL CLOSURE RECORD 

WXLL IDENTIFICATION: OW-25 

LOCATION 
------------------~S~T~A~T~E~: NEW MEXICO 
~----------------~C=O~UNT~~Y~: McKINLEY 
LOCAL COORDINATES OR 

TOWNSHIP AND RANGE: PLANT LOCALS: N3960.15, Wl270.80 

------------------~O~WNE~~R~: GIANT REFINING COMPANY, 505-722-3833 

-----------------=C=O=NT~A=C~T~: DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

CLOSURE COMPANY: PRECISION ENGINEERING, INC., 505-523-767f 

----------------~C~O~NT~A~C~T~: WILLIAM H. KINGSLEY 

CLOSURE DATE: FEBRUARY 24, 1998 

REASON FOR CLOSURE:. POTENTIAL FOR CROSS CONTAMINATION/ 
WELL REPLACED 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/CASING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM.OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS . 
6) SET PRESSURE PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL: 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 

-MAX INJECTION PRESSURE: 

27 CU FT 
40 CU FT 
500 PSI 
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WELL CLOSURE RECORD 

WELL IDENTIFICATION: OW-26 

LOCATION 
------------------~S~T~A~T~E~: NEW MEXICO 
------------------~C~O~UNT~AY~: MCKINLEY 
LOCAL COORDINATES OR 

TOWNSHIP AND RANGE: PLANT LOCALS: N3730.74, W1188.93 

------------------~O~WNE~~R~: GIANT REFINING COMPANY, 505-722-3833 

---------___;C::.;O""'NT:..:...:.;A~C,.T.:....:..: · DORINDA MANCINI, ENVIRONMENTAL DEPARTM 

CLOSURE COMPANY: PRECISION ENGINEERING, INC., 505-523-767-i 

--------------~C~O~NT~A~C~T~: WILLIAM H. KINGSLEY 

CLOSURE DATE: FEBRUARY 26, 1998 

REASON FOR CLOSURE: POTENTIAL FOR AQUIFER. CONTAMINATION 

DETAIL OF CLOSURE PROCEDURE: 

1) PULL GROUND SURFACE FINISH SET 
2) SPLIT SCREEN/~~SING BELOW EXISTING GROUT LINE 
3) SET TREMMIE TO BOTTOM OF THE WELL 
4) INJECT GROUT TO DISPLACE CONTENTS OF THE WELL TO THE SURFACE 
5) CAPTURE WELL CONTENTS 
6) SET PRESSURE .PACKER ABOVE CASING SPLIT 
7) INJECT GROUT UNDER PRESSURE TO A MINIMUM OF CALCUALTED WELL 

GRAVEL PACK VOLUME 
8) PULL TREMMIE/PACKER AND GROUT TO SURFACE 

REQUIRED GROUT VOLUME OF THIS WELL: 
ACTUAL GROUT VOLUME INJECTED IN THIS WELL: 

MAX INJECTION PRESSURE: 

22 CU FT 
35 CU FT 
575 PSI 
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