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January 5, 2010 

Mr. Ed Riege 
Environmental Superintendent 
Western Refining - Gallup Refinery 
Route 3 Box 7 
Gallup, NM 87301 

RE: Land Treatment Unit Soil Sampling Report, Western Refining, Gallup Refinery, Gallup, 
New Mexico 

Dear Mr. Riege: 

Trihydro Corporation (Trihydro) was selected to conduct Resource Conservation and Recovery Act 
(RCRA) required soil sampling at Gallup Refinery's (Gallup) Land Treatment Unit (LTU). The LTU soil 
sampling was conducted during the week of December 7, 2009. This report is being submitted to Gallup 
to document the L TU soil sampling activities. 

Trihydro was provided with Section 5 of Gallup's LTU Post-Closure Monitoring Plan dated May 2000 to 
guide the LTU soil sampling. With the exceptions noted below, LTU sampling was conducted in 
accordance with this document. 

Pre Sampling Activities 
Per the Post-Closure Monitoring Plan, the LTU cells were divided into 6 foot by 6 foot grids. A total of 6 
of the 8,625 grids were selected for sampling utilizing a random integer generator provided by 
Random.Org. Documentation of the random integer selection is provided as Attachment I. The Post­
Closure Monitoring Plan requires that a minimum of one sample location be located within each of the 
two LTU cells. However, there are currently three LTU cells. Therefore, sets of random integers were 
generated until at least one sample location was located within each of the three LTU cells. A map 
illustrating the sample locations is provided as Attachment 2. 

Trihydro personnel arrived on site on December 8, 2009. Sample locations were located by Trihydro 
personnel utilizing a measuring tape and the corners of the berms dividing the L TU cells as reference 
points. Sample locations were staked and photographed. Photographs of the sample locations are 
included as photos I through 6 ofthe photo documentation provided as Attachment 3. 

According to the Post-Closure Monitoring Plan, L TU soil samples were to be collected utilizing a hollow­
stem auger drill rig equipped with a 5-foot, 2.5-inch diameter split core barrel advanced with the lead 
auger. However, upon arrival, Trihydro was informed by Gallup that accessing the soil sampling 
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locations with a hollow-stem auger drill rig would not be possible due to muddy conditions caused by 
recent precipitation events. Hope Monzeglio of the New Mexico Environment Department (NMED) was 
contacted by Grant Price of Trihydro on December 8, 2009 to discuss possible alternative sampling 
procedures. Ms. Monzeglio confirmed that collecting samples utilizing a hand auger equipped with 
stainless steel sleeves or a manual slide-hammer sampling probe would be acceptable. 

L TU Soil Sampling 
Zone of Incorporation (ZOI) samples were collected at five of the six sample locations utilizing the hand 
auger on December 8 and 9, 2009. At location 7544, the hand auger was not able to be advanced deep 
enough to collect the ZOI sample due to the presence of gravel. This sample was collected using a direct 
push drill rig as described below. A photograph of the hand auger and stainless steel sleeves is provided 
as photo 7 in Attachment 3. The auger and the sleeves were decontaminated between each sample 
interval and location. A photograph of the decontamination station is provided as photo 8 of 
Attachment 3. 

In accordance with the Post-Closure Monitoring Plan, ZOI samples were to be collected from 
approximately 1 foot beneath the topsoil-ZOI surface (interface). The topsoil-ZOI interface was 
identified at depths ranging from 8 to 12 inches below ground surface (bgs). Therefore, ZOI samples 
were collected from approximately 2 feet bgs. The hand auger was advanced to the desired sample 
interval and samples were extracted onto clean plastic sheeting to allow for sample collection as 
illustrated in photos 9 through I 1 in Attachment 3. Exact sample depths varied from location to location 
due to the varying depth ofthe topsoil-ZOI interface. Sample depths are documented on the Field Boring 
Logs provided as Attachment 4. 

The Treatment Zone (TZ) is identified by the Post-Closure Permit as the top 5 feet of soil. Section 5 of 
the Post-Closure Permit does not specify the depth within the TZ from which to collect the TZ samples. 
Therefore, based on conversations with Gallup, it was determined that TZ samples should be collected 
from the bottom of the TZ. Accordingly, TZ samples were collected from approximately 5 feet bgs. 
Exact sample depths are documented on the Field Boring Logs provided as Attachment 4. 

Trihydro personnel attempted to collect TZ samples utilizing a manual slide-hammer sampling probe. 
However, the subsurface proved to be too hard and the sampling probe could not be advanced deep 
enough to collect the TZ samples. Plans were made with Enviro-Drill of Albuquerque, New Mexico to 
conduct the soil sampling utilizing a pickup truck mounted direct push rig. This type of rig is capable of 
accessing locations that the larger hollow-stem auger drill rig cannot. Samples were collected on 
December 11, 2009 utilizing 2-foot split core barrels advanced with the direct push drill rig. Split core 
barrels were decontaminated between each sample interval and location. Both 2.5-inch and 1.5-inch core 
barrels were utilized. The 2.5-inch core barrel was preferred as it is able to collect a larger volume of soil. 
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However, at some locations, refusal was met with the 2.5-inch core barrel before the desired sample 
interval was encountered. At these locations, the 1.5-inch core barrel was used. Photographs of the core 
barrels are provided as photos 12 and 13 in Attachment 3. The ZOI sample at location 7544, which could 
not be collected with the hand auger, was also collected using the direct push drill rig. 

QAQC and Laboratory Analysis 
Quality Assurance/Quality Control (QAQC) samples were collected in accordance with the Section 4 of 
the Post-Closure Permit. QAQC samples included a blind duplicate, a matrix spike and matrix spike 
duplicate (MS/MSD), a field blank, an equipment blank, and a trip blank per each ice chest. As noted on 
the Field Boring Logs provided as Attachment 4, the blind duplicate was collected from the ZOI interval 
at location 4129 and the MS/MSD was collected from the ZOI interval at location 8334. The equipment 
blank was collected by pouring distilled water through one of the stainless steel hand auger sleeves. Trip 
blanks and the field blank were also collected with distilled water. 

Per the Post-Closure Permit, samples are to be analyzed for the analytes and reporting limits listed in the 
LTU Modified Skinner List. This list was attached to the Chain-of-Custodies (COCs) submitted to the 
lab. A copy of the COCs and attached LTU Modified Skinner List is provided as Attachment 5. The 
samples were shipped to Hall Environmental of Albuquerque, New Mexico for analyses. The samples 
were shipped in two sets in order to meet holding times. As noted in the "Relinquished by" sections of 
the COCs, the first set was shipped by Trihydro, and the second set was shipped by Gallup. 

As per the LTU Soil Sampling Proposal and Cost Estimate dated November 16, 2009, this report does not 
include an evaluation of the laboratory data or the data itself. If you have any questions or comments, 
please do not hesitate to call us at (307) 745-7474. 

Sincerely 
Trihydro Corporation 

Grant Price 
Project Geologist 

697-038-001 
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RegJna Mitchell 
Project Manager 
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ATTACHMENT 3 

PHOTO DOCUMENTATION 



Photo 1. Sample Location 371 (stake). 

Photo 2. Sample Location 3414 (stake). 
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Photo 3. Sample Location 4139 (stake with tape measure for visibility). 

Photo 4. Sample Location 2521 (stake). 
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Photo 5. Sample Location 7544 (stake). 

Photo 6. Sample Location 8334 (stake). 
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Photo 7. Stainless steel auger with sleeves used to collect ZOI samples. 

Photo 8. Decon station, one wash with simple green, two rinse (distilled water). 
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Photo 9. Cuttings from auger at sample location 2521, shallow on left, deep on right. 

Photo 10. Close up of cuttings from 2521. 
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Photo 11. Auger in borehole at 2 ft bgs at sample location 2521. 

Photo 12. 2.5" sampler with cuttings from 2 to 4ft bgs at sample location 8334. 
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Photo 13 . 1.5" sampler with cuttings from 2 to 3.5 ft bgs at sample location 371. 
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Project & Project Number: Western Refining 697-038-001 
Project Location/Address: Gallup Refinery 
Client: Western Refining 
Weather~ Cold - 32 degrees. wind out of west 
Logged by Grant Price 

Locmer's Stgnature: 

BORING 10: 371 

Interval I Texture • Grain Size 
Major Major Plasticity 

GVL-FMC High 
0- 4' 

i-FMC lit 
y 

GVL-FMC High 
4" -10" t;nd-FMC 

Sill) Low 

I I I I I I r I I I I t r I r I I 

TRIHYDRO CORPORATION 
FIELD BORING LOG 

Sheet 1 of 1 Sheats 

---- -------~ ----

Date 12/8/2009. 12/11/2009 
DrillinQ Company: Enviro-Dnll 
Driller: Brad Dennisson 
Rig Type 1 Method: GeoProbe Hurricane 
Sample Method: Hand auger and direct push with spirt spocn 
Surface Elevation~ NA Casing Elevation· NA GE Elevation NA 
Equipment List: GeoProbe Hurricane and stainless steel hand auger 

Boring Location: L TU Cell1 

PID 
lnterva)lft.)/ Additional Comments 

Consistency Moisture Odor F<eadlng(PpfTII (Odor descriptor, sheen, nodules, structure, vegitation, etc.} 
VerySoff 

~ 
Strong Sand is fine grained. 

Soff 

c:J[mi') Saturated 
ard 

Very Hard 

Very So~' Loose materia! No obvious distmction betWeen topso1filitct ZO! 
So!V 

J 

Clay ~ ~ 
/ VeryHard 

GVL -FMC High 
10" -24' 

Htgh 
24"- 36" 

GVL-FMC 
36" ~ 6. !Sand-FMC 

SrH Low 
~---, <§;> ~ 
I Other 

GVl-FMC Grvliy Black Red Brown Htgh 
Sand-FMC Sandy G.-ay-LMD Gray Green Moderate 
Sin Silty Bm-LMD Rust Yellow Low 
Clay Clayey Red- L MD Other Non 

Other % 

GVL-FMC Grvlly Black Red Brown High 
Sand FMC Sandy Gray-LMD Gray Green Moderate 
sot S•lty Bm-LMD Rust Yellow Low 
Ctay Clayey Red- L MD Other Non 

Other % -

Sample Collected: x:.ec:;:s_,_, !:.2 _____________ _ 

Sample ID: ZOI-1-371-120809/ TZ-1-371-121109 

Date: 12-08-20091 12-11·2009 

Time: 1600/16:25 

Depth: 20" • 24" I 4.25' - 5.75' 

Very Soft Surfaces in dry, brittle chunks 

Soft 

Fum 

@ 
Very Hard 

Very Soff Some s11t Only slightly sandy. Sand is fine gra1ned Very hard dnlllng. 
Soft 

Slight 
~-·(1 

~ 

Strong Same as above. drilling even harder. TD = 6' 

Moderate 5/0.4 

Firm Saturated Sftght 
Yard ~ e 

Very Soft Dry Strong 
Soft Moist Moderate 
Firm Saturated Slight 
Hard None Noted 

Very Hard -
very Soft Dry Strong 

Soft MoiSt Moderate 
Frrm Saturated Slight 
Hard None Noted 

Very Hard 

Number/Size of Containers: Three 4 oz. jars for each sample 

Analysis to be Performed: Modified SkinnerU.sl {VOCs 8260. svacs 8270 GROIDRO 8015. Metals 6010 Hg 747on471. Cyanide 353 3}g010.9014) 

Duplicate Collected: --'N-"0=------------------------------­
Notes: Refusal with GeoProbe@ 2~5', side-stepped- 8' to the south to collect TZ sample. 

0- 24" with hand auger, 24" --6' with GeoProbe. 

f ' 
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TRIHYDRO CORPORATION 
FIELD BORING LOG 

I I I I I I I I J I 1 f I 

Sheet 1 of 1 Sheets 

----- --------- --- -- ------- - - --- ---PrOJect & Project Number: Western Refining 697-038-001 
Project Location/Address: Gallup Refinery 

'Client Western Refining 
Weather: Cold, - 25 dE!grees wind out of west 
LQgged l:ly: Grant Price 

Loqoer's Sionature: 

BORING 10: 2521 

Interval I Texture- Grain Size 
Major Minor 

GVL - F C Sandy •.to-~.;~c @ l 
Grvlly 

u w Clayey Clay 

GVl-FMC 

10""-24" Sand-FMC 

SiU 

Clay 

GVL-FMC 

24"-6' ~ana-FMC 
Sift 

c 

Grv1ly 

Sandy 

~ 
Clayey 

Gr.tily 

~ 
GVL-FMC I Grvlfy 

Color 
Major 

Black 

~~A_MD 
~~D 
Red -L MD 

Other 

Blact< 

Gray-LMD 

~-LM@ 
Red-L MD 

Other 

BlaCI< 

~y-LMD 
~-Lt.@ 
Re<l-l MD 

Other 

Black 

Modifier 

Red B 

1

Gray G en 

Rust e»ow 

r 

Red Brown 

Plasticity 

High 
Moderate 

LOW· 

~ 
High 

Moderate 

Low 
<§.':> 

High 

Moderate 

LOW 
li(j"~\ 
0 
High 

Sand-FMC 

Sift 
Sandy !Gray- L MD !Gray Green l Moderate 
Silty Bm - L M D Rust Yellow Low 

Clay 

GVL-FMC 

Sand-FMC 

Silt 

Clay 

GVL-FMC 

Sand-FMC 

Sot 

Clay 

GVL- FMC 

Sand-FMC 

Silt 

Clay 

Clayey !Red- L MD ~Other 
Other % 

GrvUy 

sandy 
S;Jty 

Clayey 

Grvlly 

Sandy 
S•lty 

Clayey 

Grvlly 

Sandy 
Silty 

Black Red Brown 

Gray - l M D Gray Green 

Bm - L M 0 Rust Yellow 

Red - L M D Other 
Otner % 

Black Red Bmwn 

Gray - L M D Gray Green 

Bm - L M D Rust Yellow 

Red - L M D Other 
Other % 

Black IRed Brown 
Gray - L M D Gray Green 

Bm- L MD Rust Yellow 

Clayey IRed- L MD I Diller 
Other % 

Non 

High 

Moderate 

Low 
Non 

High 

Moderate 

Low 

Non 

High 
Moderate 

Low 

Non 

Sample Collected: """'-="'s'-'2=-------------­

Sample 10: ZOI-1-2521-120909/ TZ-1-2521-121109 

Date 12-09-2009/12-11-2009 

Time: 13:40/15:20 

Depth: 20"- 24" /4.5'- 5.75' 

Date: 1219/2009- 12111/2009 
Drilling Company: Enviro-Drill 
Dnller: Brad Denn1sson 
Rig Type I Method: GeoProbe Hurricane 
Sample Method: Hand aiJger and direct push with ~it spoon 
Surface Elevation: NA Casino Elevation: NA GE Elevation NA 
Equipment List: GeoProbe Hurricane and stainless steel hand auger 

- -

Boring Location: L TU Cell1 

Consistency 

Very Soft 

Soft 

~ 
Very Hard 

Very Soft 

Soft 

Firm 
rf;;;;n 
~rd 
Very Soft 

Soft 

Firm 
Hard 

Very Hard 

Very Soft 

Soft 

Firm 

Hard 

Very Hard 

Very Soft 

Soft 

Firm 

Hard 

Very Hard 

Very Soft 

Soft 
Finn 

Hard 

Very Hard 

Moisture 

~ 
Saturated 

@ 
Moist 

Saturated 

('"D'fyT 
~t 
Saturated 

Dry 

Moist 

Saturated 

Dry 

Mois1 

Saturated 

Dry 

MOISt 

Saturated 

Dry 

Moist 

Saturated 

Odor 

Strong 
Moderate 

Slight 

~ 
Strong 

Moderate 

Strong 

Moderate 

S~t-

~ 
Strong 

Moderate 

Slight 

None Noted 

Strong 

Moderate 

Slight 

None Noted 

Strong 

Moderate 

Slight 

None Noted 

Strong 

Moderate 

Sught 

None Noted 

PID 
!rrtei'Vill(ft)l 

!ileadmg(pp11") 
Additional Comments 

(Odor descriptor, sheen, nodules, structure, vegitaUon, etc.) 
Sand-sin mudure (-50%/50%j:Matenal is loose Roots 1n upper 4"" 10''is likelY 

1------i tops0111ZOI 1nterlace 

I Some sin. Becomes harder wrth depth 

112 2 

Trace of s1it and sand. Sand is fine gra1ned. To- 5'. 

310.4 

5106 

Number/Size of Containers: Three 4 oz. jars for each sample 

Analysis to be Performed: Modtfied Si.innerlist (VOCs 8260, svocs 8270, GROIORO ao~5. Metals6010, Hg 147017471. Cyanide 353.319010,9014} 

Duplicate Collected _;_N.:.:o:.:.·------------------------------­

Notes: 0 - 24" with hand auger, 24" - 6' with GeoProbe. 

r 1 
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Project & Project Number: Western Refining 697-038-001 
ProJect Location/Address: Gallup Refinery 
Client· Western Refini119 
Weather: Cold, - 25 degrees, Wind out of west 
Logged by Grant Price 

LOlJfi.E'.r'S Sign<l)_ur"l ---- --- --- ------ --

BORING 10: 3414 

lnter~~al I Texture- Grain Size 
Major Minor Major Plasticity 

GVl- FMC Black High 
0- 10~ ~-FMC . 

Clay 

GVl-FMC 
10"-20" ~-FMC 

Clay 

GVL-FMC Grvlly 
20"-24" ~-FMC Moderate 

~ Clay 

GVl-FMC H>gh 
24' • 3.25' 1 saoo . r M c 

Silt 

<t§V Non 

GVl-FMC High 

325'-5.5' ~)FMC 
Silt 

lay 
Other 

GVL- FMC Gr;lly Black Re<J Brown High 
Sand-FMC Sandy Gray-LMD Gray Green Moderate 

Silt S1lty Bm-LMD Rust Yellow Low 
Clay Clayey Re<J-LM D Other Non 

Other % 

GVL- FMC Grvlly Black Red Brown High 
Sand-FMC Sandy Gfay-LMD Gray Green Moderate 

Sitt Silty Bm-LMD Rust Yellow Low 
Clay Clayey Red -L MD Ot%r Non 

Otl1er .. % 

Sample Collected: ..z=-e::.s'-', 2=--------------­
Sample ID: ZOI-3-34 14-120909 I TZ-3-3414-121 109 

Date· 12-09,2009/ 12-11-2009 

Ttme: 11:50 /12:35 

Depth: 20" - 24" I 4.5' • 5.5' 

I I I I t 

TRIHYDRO CORPORATION 
FIELD BORING LOG 

I I I 

Date 121912009- 12/11/2009 
Drilling Company: Enviro-Drill 
Driller Brad Dennisson 
Rig Typll_ I Method. GeoProbe Hurricane 

I J I 

Sample Method: Hand auger and direct push with split spoon 
Surface Elevation: NA Casing Elevation: NA 

I t I I 1 r J 

Sheet 1 of 1 Sheets 

GE Elevation· NA 
~ 

Eg_!Jipment List GeoProbe_Htmicane and stainless steel hand auger --- ~---------- ----

Boring Location: L TU Cell 3 

PID 
lnterval(ft)l Additional Comments 

Odor Re~ppm) (Odor descriptor, sheen, nodules, structure, vegitation, etc.} 

Strong Some sand, fine gratned. Only a trace of day Matenal is loose 10" bgs presumed 
Moderate to be topsoiVZOI interface. 

t e 
~ 

Strong Gravelts fine grained ome sand, fine grained. Matenal is loose. 

st 
Saturated 

Some day Some sand, fine gratned Materialts klose/soft 

Hard 
Very Hard 

Very Soft 
~ Strong Sand Is fine gra1ned 

@ Moderate 

Saturated Slight nn 

Hard ~ Very Hard 

Very Soft tit conten1 decreases with depli'l. Moist at 4 5' bgs Refusal at 55' bgs 

Soft 

(;) Saturated Slight 
a ~ Very Hard 

Very Soft Dry Strong 
son Mo1st Moderate 

Firm Saturated Slight 
Hard None Noted 

Very Hard 

Very Soft Dry Strong 
Soft M01st Moderate 
Firm Saturated Slight 
Hard None Noted 

Very Hard 

Number/Size of Contamers: Three 4 oz. jars for each sample 

Ana~ysts to be Performed: Modified Skmner List (VOCs 8260, svocs 8270, GROIDRO 6015. Metals6010. Hg 747M471, Cyankie 353.319010.9014) 

I 

Duplicate Collected: c.N.:.:o:.:·------------------------------­

Notes 0 - 24" with hand auger, 24"- 6' with GeoProbe. 

I ! 
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---

~Project & ProJect Number· Western Refining 697-038-001 
!Project LocationiAddress· Gallup Reftnery 
!Client Western Refining 
'Weather Cold, - 25 degrees, wtnd out of west 
!Logged by Grant Price 

llogger's Sionature: 

BORING 10: 4139 

Interval Texturn- Grain Size 
Maor Minor Major Plasticity 

GVl-FMC 

~ 
Black High 

0-6" 
i-FMC ~ Moderate 

Silty @) 
y ~ Non 

GVL-FMC Grvlly High 
6" -12" ~-FMC @) 

Silty 
Clay Clayey 

GVL-FMC Grvlty 
12"- 25" ~-FMC ~ tit 

Ia Clayey 

GVL-FMC Grvny 

25"-4' i-FMC ~ Sill 

Ia· Clayey Non 

GVl-FMC High 
4' -6' !Sand-FMC 

Sin 

~ Clayey . 
Other 

GVl-F MC Grvlly Black Brown Htgh 
Sand~FMC Sandy Gray-LMD Gray Green Moderale 

Stn Srlty Bm-LMD Rust Yellow Low 
Ctay Clayey Red-LMD Other Non 

Other % 

GVl-FMC Grvlty Black Red Brow;; Htgh 
Sand-FMC Sandy Gray- l MD Gray Green Moderate 

sm Silty 6m-L MD Rust Yellow Low 
Day Clayey Red-LMD Other Non 

Ottter % 

Sample Collected: --"-"e"'s"-. -=2-------------­

Sample ID: ZOI-2-4139-120909/ TZ-2-4139-121109 

Date 12-09-2009/12-11-2009 

Time 10 30/13:05 

Depth 21"- 25" /4_5'- 5S 

I I I I I 

TRIHYDRO CORPORATION 
FIELD BORING LOG 

I I I I ' I I I 1 I I I I 

Sheet 1 of 1 Sheets 

------- ----- ---- -- ----

Date 12/912009 - 12/11/2009 
Dnlltng Company· Enviro-Orill 
Dnller: Brad Dennisson 
Rig_ 1jpe I Method: GeoProbe Hurricane 
Sample Method: Hand auger and direct push w<th spltt spoon 
Surface Elevation NA Casing Elevation NA GE Elevation. NA 
Equipment List: GeoProbe Hurricane and statnless steel hand auger 

Boring location: L TU Cell 2 

Additional Comments 
Consistency Moisture Odor 

PID 
tr.l~f'l)l 

Rud11"19t.ppm) (Odor descriptor, sheen. nodules, structure, vegttatWn, etc.) 
Strong Sand is fine grained. some day. 

Moderate 

~ te 

-
Strong Sarld Is fii"viQffi~Miitena: ~loose 12" bgs bet~eved to be topSOii/ZOltnterface 

Moderate 1/1 7 

Saturated Slight 

~ 
Very Soft c::> Strong 

Sott Moderate 

~ Saturoted ~ 

Some -silt (}Illy-a trace of sand, fine grained. Slight HC odor 

Hard None Noted 

Very Hard 

Very Soft Strong Sof'lle silt Only a traCe of sand, fine graWled Slight HC Odor 
Soft Moderate 3/0 9 

Firm 

B e d 
Very Hard 

Very Soft Strong Only a trace of stlt and sand Sand is fine grained_ TD = 6' 

Soft MOISt Moderate 511 0 

Ftrm Saturated e ~ e 
Very Hard 

Very Soft Dry Strong 
Soft Morst Moderate 

Ftnn Saturated Slight 
Hard None Noteo 

Very Hard 

Very Soft Dry Strong 
Soft Mo1st Moderate 

Firm Saturated Slight 
Hard None Noted 

Very Hard 

Number/Size of Containers Three 4 oz. jars for each sample 

Analysis to be Performed Modrfted Sll.inner List cvocs 8260, svoes 8270. GROIDRO 6tl15, Metals so10. Hg 7470f7~71. cyanide 35:.!.319010.9014) 

Duplicate Collected Yes, 80120909 collected from ZOI interval. 

Notes· 0- 25" with hand auger, 25" - 6' with GeoProbe. 
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Project & Project Number· Western Refining 697-038-001 
Project Location/Address· Gallup Refinery 
Client: Western Refrning 

1'-"{ea!her Cold, - 25 degrees, wind out of west 
Logged bv Grant Price 

Logill!r'S SiQnature· 

BORING 10: 7544 

Interval I Texture- Grain Size 
Major Minor 

GVL-FMC 
0- 8" 

i-FMC ') 
y 

GVL-FMC 
B'- 24" Sand-FMC 

Sin 

High 
24" 

GVL-F MC High 
3.5' -5' ~-FMC Moderate 

t 6 
I Non 

GVL-FMC Htgh 
s·-s· 

i-FMC 
MOderate 

n Low 
y e 

GVL-FMC Grvlly Black Red Brown High 
5and-FMC Sandy Gray-LMD Gray Green Moderate 

s•t Silty Bm-LMD Rust Yellow Low 

Clay Clayey Red-LMD Other Non 
Other % 

GVL-FMC Grvny Black Red Brown Htgh 
Sand-FMC Sandy Gray-LMD Gray Green Moderate 
Sut Sifiy Bm-LMD Rust Yellow Low 
Clay Clayey Red -L MD Other Non 

Other % 

Sample Collected· ""'""'e-"-s,_2:;:_ ____________ _ 

Sample ID ZOI-3-7544-121109/TZ-3-7544-121109 

Date 12-11-2009/12-11-2009 

T1me 14:00 /14:30 

Depth: 20"- 30" I 4.5' - 5. 75' 

I I I I I 

TRIHYDRO CORPORATION 
FIELD BORING LOG 

I I 

Date: 12/9/2009 - 12/11/2009 
Drillinq Companv: Enviro-Orill 
Driller: Brad Dennisson 
Rig Type I Method. GeoProbe Hurricane 

I 

Samole Method: Direct oush with solit spoon 

I I I I r I I j I 

Sheet 1 of 1 Sheets 

Surface Elevat1on. NA Casin<l Elevation: NA GE Elevation: NA 
EqUIPment List GeoProbe Hurricane 

Boring Location; L TU Cell 3 

PID 
!ntefva(fl:)( Additional Comments 

Consistency Moisture Odor Reaoing(ppm) (Odor descriptor, sheen, nodules, structure. vegttation, etc.} 
Vel)' Soft Strong Tops01VZOI interface presumed to be 8" bgs 

~ rm 
ard 

Vel)' Hard 

I 

Vel)' Soft t"thick layer oi whrte/f low powdefY substance at 1' bgs, possibly su~er. Some 

Soft gravel, up to 1 5" in longest demins10n. Only a trace of sand, fine grained, Some 

~ 
dark brown sta1n1ng 

d 

Very Hard 

Vel)' Soft Strong ly a trace of sand, 1lne gratned. 

Soft MO!St Moderate 3/03 

~ 
Saturated Slight 

~ Vel)' Hard 

Vel)' Soft Dry Strong 50% recovery Only a trace of sand, fine gramed. 

Soft ~) Moderate 

~ 
Saturated Slight 

~~ Very Hard 

Very Soft Slightly sandy, fine gramed TO ~ 6' 

Soft 

F1rm Saturated 

None ote 

Dry Strong 

Soft Moist Moderate 

Fum Saturated Slight 

Hard None Noted 

Very Hard 

Very Soft Dl)' Strong 

Soft Moist Moderate 

Firm Saturated Slrght 

Hard - None Noted 

Vel)' Hard 

Number/Size of Containers: Three 4 oz. jars for each sample 

Analysis to be Performed: Modified siOOner Ltst (VOCs 8260, svoes 8270, GROIDRO 8015. Metals eo1o. Hg 747017471. Cyanide 353.319010.9014) 

Duplicate Collected: .:N.:co::__ ____________________________ _ 

Notes: Entire location sampled with GeoProbe, refusal with hand auger at- 1 ft bgs. 

I 1 1 
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Pro<ect & Project Number: Western Refining 697-038-001 
Project Location/Address· Gallup Refinery 
Client· Western Refining 
Weather Cold, - 25 degrees, Wind out of west 
Logged by Grant Price 

Looqer's S1qnature 

BORING 10: 8334 

Interval I Texture -Grain Size Color 
Maor Minor 

~F~C 0- 4' .Q. c 
I 
Clay 

GVL- FMC 
4"- 12" ~-FMC 

K 

Clay 

GVL-•MC Grvlly 
'-2"-16'' ~-cMC ~ K 

Clay Clayey 

Other 

GVL-FMC Grvlly Blad< 
16"-19" ~-FMC 

n 
Clay 

GVL-F MC High 
19" -25'' I Sand -I' MC Moderate 

~ <S 
Non 

GVL-FMC High 
25"- 5.5' 

55'- 6' FMC 

Non 
Other 

Sample Collected es, 2 

Sample ID_ ZOI-2-8334-120909/ TZ-2-8334-121109 

Date: 12-09-2009/12-11-2009 

T1me 915 /13:30 

Depth 21"- 25" /4.5'- 5 75' 

J I I f I I 

TRIHYDRO CORPORATION 
FIELD BORING LOG 

--

J r J 

Date: 12/9/2009 " 12/11/2009 
Drilling Company. Enviro-Drill 
Driller· Brad Denn1sson 
Rig Type I Method: GeoProbe Hurricane 

I • I 

Sample Method: Hand auger and direct push with split spoon 
Surface Elevation: NA Casing Elevation: NA 

I I I I I I 

Sheet 1 of 1 Sheets 

---

GE Elevation: NA 
Equipment List: GeoProbe Hurricane and stainless steel hand auger 

------- ---

Boring Location: LTU Cell2 

PID 
lot~rval{ft}l Additional Comments 

Odor Readlng(ppm) (Odor descriptor, sheen, nodules, structure, vegitation, etc.) 
Some roots. Only a trace of day_ Medtum dense matenal 

and rs fine grained Materialrs loose 

I 

I 
I 

and ts fine grained. 25% l1ght greyish green cha l<ylpowdery substance. Matenalrs 
loose 12" is likely the topsoil-ZOl surface. 

Very Hard 

Very Soft 

Soft 

€> 
Hard 

Very Hard 

Very Soft Some sand, fine gratned. 

Soft 

(;;) 
Very Hard 

Very Soft Only a trace of sand, fine gratned. 

Some sand, fine grarned. Shgh1 HC odor. TO;;. 6' 

Firm 

~ v ry rd 

Number/Size of Containers: Three 4 oz. jars for each sample 

Analysis to be Performed: Modr1ied Sk1nner L1st {VOCs 8260. SVOCs 8270. GROIORO 8015. Metals 6010. Hg 747on471. Cyanide 353 319010.9014} 

Duplicate Collected: Yes, MS/MSD from ZOI sample. 

Notes: 0 - 25" with hand auger, 25"- 6' with GeoProbe. 

I I 
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~ ·HALL ENVIRONMENTAL . . . -

ANALYSIS LABORATORY 
www.hailenvironmental.com 

7 4901 Hawkins NE - Albttquerque, NM 87109 
Project#: LTu Y...vt-f/:-:/ __ _i.~~~~~~~, __ L,~-~~~~,~/~~----~ .Fax 505-3.454107 

nalysis Request 

D Level 4 (Full Valid 

o Other 

-
c::il o OJ V· (/) 

0 (/) 0 
C/) (c 

o:> Cll ...... '.:t 
......... C9 (/) 0 0 

ca a.. ......... (!)' a.. 
:c ........ a C\1 

a.. en - - co . 
1-

...... ...... - 0 
1.0 a:) ...t :c z co 

+ ...... <( ;:, 
0 

...... 0 
.._ 

w co '¢ 1.0 a.. (/) 

en "0 "0 "0 ... :iY 
1- 0 0 0 0 

(I) 

2 ~ 
~ ~ ~- 2 ...., ..... 

-QNQCI;lackage: ~ ' ProjectManag~r: c/ I -_/.. . !.t\.(>f"l J :-lA '• 
"'StandarQ ''"" 

Matrix Sample Request ID 

Date: T1me: Relinquished bP, . . Received by: Oate Time Remarks: Jv\CJ>jl'-'1/{) c-lkt~ froM ~/1.;;/ c."\ )0".""" Gr '""'~ ' · "-/? . up.s P/ ]Vf"\ Jo;JO :Z e.J -:2- ~)3L/- 12 o04j /:/_ -· .·-· -
Date: Time: Relinquished by: Received by: Date Time 

If necessary, samples submitted to Hall Environmental may be subcontracted to other accredited laboratories. This serves as notice of this possibility. Ally sub-contracted data will be clearly notated on the analytical report. 
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nd Time: 

D Standard 
Project Name: L lv 

s4.:.,,, .. ~ 
Project lu !>4.¥1~ 

.,. •• • • ..... J • "'· 6 , troject Manager:c_t.....,.r
1

t JvL.,,., >-"""-

D Level4 

Date Sample Request ID 

Date: 

Container 
Type and# 

~ !-. 1.-J .. 

Time 

~ HALL ENVIRONMENTAL 
ANALYSIS LABORATORY 

www.hallenvironmentat.com 

4901 Hawkins NE - Albuquerque, NM 87109 

TeL 505-345-3975 · Fax 505-3454107 

_fll 
co 
(..) 
0. 

<'< N -1 0 

co 
0 ~ .;.-.... z 

~I I~-~~~~ 
. I -

"¢ <C "' .,....1:5 a..~ 0 
oo:t .._ tO z_ 

""0 "? > ·-0 ..... -. ID (..) 
<C ~ z . 
e:. 

Remarks: 
lz-)-7~l(LJ-t2llv-\. 

I I 

!I o~__:__:___ _ _:__- '-~---' tjLt>_<f~·' ---· 
·l::,:;jJ 1 )<'r) -f>.- ( "'Z.-(-·)"1/-1~!1"'1 

I~ 

If necessary, samples submitted to Hall Environmental may be subcontracted to other accredited laboratories. This serves as notice of this possibiijty. Any sub-contracted data will be clearly notated on the analytical report. 
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Table E-IA. Modified Skinner List 8260 Voia.tile Organics and PHCs" 

Liquid Soil 
Reporting• Reportingc 

EPA Method Holding· Limit Limit 
Parameter SW-846 Deacrl:eU&o C()lllainl;n Pn$:A'atlve. ~-l! tOwt} <P.~Wk&l 
fk:uune 8260 GCIMS G 4°C 14 5 Cl67 
2-Butanone (MEK) 8260 GCIMS G 4"C 14 1900 7000 
Carbon Disulfide 8260 GCJMS G 4°C 14 1000 350 
Chloroben:zene 8260 GCIMS G 4"C 14 39 54 
Chlorofoon 8260 GCIMS G 4°C 14 0.16 0.24 
Cbloromelhane 8260 GCJMS G 4"C 14 1.5 1.2 
l, I Dicbloroelbane 8260 GCIMS G 4"C 14 25 580 
I).. Dichloroetbanc 8260 GCIMS G 4°C 14 s 0.34 
1,1 Dicblorocthcnc 8260 GCIMS G 4°C 14 5.0 0.053 
u-.ms-1,2-Dicbloroethcne 8260 GCIMS 0 4°C 14 100 63. 
1.:4-Dioxane 8260 GCIMS G 4°C 14 6.1 44 
Ethylbc:nzc:ue• 8260 GCIMS G 4"C 14 700 230 
Mdhylene Chloride 8260 GCIMS G 4"C 14 4.3 8.6 
Styn:nc: 8260 GCIMS 0 4"C 14 100 1700 
1,1,2,2-Tetrachloroethanb 8260 GCIM.S G 4"C 14 0.055 0.37 
·r~1> 8260 GC/MS G 4"C 14 5 4.9 
Toluene 8260 GCIMS G 4"C 14 1000 1000 
1,1,1-Tricbloroelhane &260 GCIMS G 4"C 14 60 200 
T ric:hloroethene 8260 GCIMS G 4"C 14 5 2.7 
Total Xylene"'" . 8260 GCIMS G 4"C 14 10,000 &60 
Ethylene Dibrunlldeb 8260 GCJMS 0 4"C 14 0.1 0.005 
Aectone 8260 GCIMS 0 4"C 14 610 1500 

"Principallmatdous COIISiilucnt idcntifiCd in Ciniza 1i.azaJdow; Was1.c Facility PamiL 
b Addiliooal constilucnt.s.. . 
"'Based on EPA Region 6.11uman Health Medium-Specific S=ing Levels (l999}and NM WQCC Regulations (1996). Anal)tica1 deledion limits arc required lobe lower 
than reporting limils. 
4Rcgulatory litnils fot individual isomcB combined into a 'total' limit for th<:sc compounds. 

mglkg "' milligramS per kilugmm 
S-lf/1. • l1licrogfam per lilcr 
G = gJ.as with TcfiOn.lined lid 

GCIMS - ~clul>cnalogra~-- -------- ----·-

"' !l 
t:D 
"0 ;. 

~~.G' 
~ s.~ 
~5-g 
8

::2 r:t. 
o8 
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co Table E-lB. Mod_ified Skinner List 8270 Semivolatile.Organics Including TPH and PHCs• ~ 
-.,J 
\0 

Liquid Soil 0 EPA 
b Method Holding Reporting Limit Reporting Umit 0 Parameter 

SW-846 Desc!!J!tion Container Preservative 11meiDai! ~t {mVkgt C) 

Anlhracenc 8270 GCJMS G 4"C 14 1800 16000 
A~aphlhene 8270 OCJMS G 4"C 14 370 2800 
Bcnzo(a)Anthrace.ne 8270 GC/MS G 4"C 14 0.09 0.62 
Benzo(b )Fluoranthene 8270 GCIMS G 4"C 14 0.09 0.62 
Bemo(k)Fluanmtbcne 8270 GCIMS G 4°C 14 0.9 6.2 
lknzo{a)Pyrenc• 8270 GCIMS G 4"C 14 0.0007 0.062 
ButylBeuzyl Phthalate 8270 OCIMS G 4°C 14 7300 240 Chrysenc. 8270 GCJMS G 4"C 14 9.2 62 
Dielhyll'hlhalatc 8270 GCIMS G 4"C 14 29000 49000 
7 .12-Dimdhylbenz(a)-Anthracene 8270 OCIMS G 4"C 14 0 c 

Dimethyl Phthalate 8270 GCJMS G 4"C 14 370000 100000 
Di-n-Octyl Phlbal.ale 8270 GCIMS G 4"C 14 730 1200 
rluoranthc:ne 8270 OCJMS G 4"C 14 1500 2300 
Fluorene 8270 GCIMS G 4"C 14 240 2000 
lndcno( l ,.2..3-cd)Pyrene 8270 GCIMS G 4"C 14 0.09 0.62 

ttl 2-M:thylnapbthalmea 8270 (jCJMS G 4"C 14 30 660 \o 2-Methylpbeaol (Cresol) 8270 GCIMS G 4"C 14 1800 3000 
3/4-Mdhyipbenol (Cresol) .8270 GCIMS G 4"C 14 1980 3300 
Napblhalene' 8270 GCIMS G 4 .. C 14 30 55 
N"ilrObeozcDe 8270 GCJMS G 4 .. C 14 3.4 17 
4-Nitropbcuol 8270 GCIMS G 4"C 14 2300 3800 
~· 8270 GCIMS G 4"C 14 e e 

Pyrcne• 8270 GCIMS G 4"C 14 180 1700 
Pyridine 8270 GCJMS G 4"C 14 37 6! 
Quinoline 8270 GCIMS G 4"C 14 0.0056 0.04 
Benzenethiolc . 8270 GCIMS G 4"C 14 e c 

Phenol 8270 GCIMS G 4"C 14 5 36000 
Bis(2-Eihylhexyl)phthalatcb 8270 OCIMS G 4"C 14 6.0 35 
Dibenz(aj)acridiue" 8270 GCIMS G 4 .. C 14 c . ., 

!1 Dibenz(a,h~ 8270 GCIMS G 4°C 14 0.0092 0.062 t:n D~b.£ 8270 ClCIMS G 411C 14 675 410 ., 
Melhyi Napbtbak:nc 8270 GCIMS' G 4"C 14 30 e () 

~-2,4-Dime:thyl.pbeDol 8270 GCJMS G 4"C 14 730 1200 
2,4-Dinitrofoluc:nc 8270 GC/MS G 4°C 14 73 120 > g:: S'oa 

~ s.~ 
w!!.2 o g a. 
8og 
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Table E-lB. Modified S,kinner List 8270 Semivolatile Organics Including TPH and PHes- (Continued) 

EPA 

Parameter Method 
SW-846 Description Container 

2,4-Dinitrophenolb 8270 GCIMS G 
Benzo(j)Fluocan1hene 8270 GCIMS G 
2-Chlorophc:nol 8270 GCJMS G 
2,4.6-Tricblorophcnol 8270 GCIMS G 
Di-n-Butyl Pb!ba1ate 8270 GCIMS G 
Benzyl Alcobolb 8270 GCJM:S G 
Methyl Chcysene 8270 GCIMS G 
Total Cresol., r 8210 GCIMS G 
TPHb 8015m OS G 
•Principal ha:tan1ous coastitucnt identified in Ciniza lfazanlous Waste Facility Permit 
b Arlditiooa1 coostitueats. 

liquid 
Holding Reporting Limit 

Preservative T'uue/Days ~t 
4oc 14 73 
4"C 14 0 

4°C 14 30 
4°C 14 6.1 
4°C 14 3700 
4.,C 14 11000 
4°C 14 e 

4 .. C 14 3780 
4°C 7 -

Soil 
Reporting Limit 

~m~)" 
120 

e 

61 
44 

6100 
18000 

• 
6300 
1000 

•Based on EPA Rqion 6, Hwnan Health Medium-Specific Scteening Levels (1999} andNMWQCC R.egulalions(l996).Ana!ytical dctedionlimilsare a:quin:d to be lower lhan lCponmg limits. . 
'No rcgulatoty limit proYidcd. Labcmuory dctection limit will be used. 
1RJ:gulalory Umils for individual isomers combined into a 'total' limit for these compounds. 
'TOial napbtbaJenc plus~ zqulalory limit is< 30j.lgiL for aqueous samples.. 
l>r01a1 Pc:crolcum H)'drocarboA as Gasoline Range OrganK:s and Diesel Range Organics 
J.tg/J. - mictogram per liter 
mglkg - milligram per J:ilopm 
G = . glaSs with Tcflon.lincd lid 
GCIMS "' gas ~hylmas:s spcctromctry 
GC = gas chromalograpby 

"tt 

!1 
tl1 
"tt 

~ .... 
:;::~~ 
~ ~-~ 
~o·a 
0 ::s --oo8 
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Table E-tC. Modified Skinner List,Metals and PHCs• 

Aqueous Soil 
EPA Method Holding Reporting Reporting Limit 

Paramder SW-846 DescriptiQn Container Preservative" TUDeiD~L Ulllit (Jlgl.l.)c (mgll<g)c 

Antimony 7060(aq),6010 GFAA/lCP PorG 
Arsenic 6010 ICP-AES PorG 
Barium 6010 . lCP-AES PorG 
Becyllium 6010 ICP~AES PorG 
Cadmium 6010 ICP-AES PorG 
Chromium• 6010 lCP-AE.~ PorG 
Cubalt 6010 ICP-AES PorG 
L:ad" 6010 ICP-AES PorG 
Nickel · 6010 ICP-AES PorG 
Selenium 6010 ICP-AES PorG 
Silver 6010 ICP-AES PorG 
Vmadium 6010 ICP-AES PorG 
line 6010 I(.'P-AES PorG 

4"C 
4"C 
4"C 
4"C 
4"C 
4uC 
4"C 
4°C 
4"C 
4"C 
4"C 
4"C 
4°C 

180 
180 
180 
180 
180 
ISO 
180 
ISO 
180 
180 
180 
180 
ISO 

'Principal hs:zaldous (IOSIStituent idcotificd in Ciniza Hazatdous Wast~; Facility Permit. 
b Aqueous· samples tie field acidified !'?pH< 2 with HN<h and '!lust DOt be n;Crigcnl1cd. Non-aqueous samples are cooled to40C. 

6.0 
50 

2000 
4.0 
5.0 
50 
50 
15 
100 
50 
50 
260 

10000 

31 
22 

5400 
150 
39 
210 
3400 
400 
1600 
390 
390 
550 

23000 

"Based on EPA Region 6, Hun1an Health Medium-Specific ~g Levels (1999} and NM WQfX Regu1atioos (1996). Analytical ddcctionlimits are n;quired to be lower 
than reporting limits. 

Jlg/1 ... mierognun per liter 
mglkg ... milligfam per kilogram 
ICP-AES = lnduclivdy Coupled Plasma-Alomic Emission Spcctloscopy 
G "" glass 
P = linear pol)'Clhylcne. polypropylene, ocT etlan 

'"0 

~ 
til 
'"0 

I. 
3::~~ 
... ~"E. 
~-;:~4 
gg 6· 
00~ 
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~ 
'P 
0 
b 
0 
() 

t;t -N 

< 

Parameter 

Mercw:t 
Cyanide 

EPA Method 
SW.-846 

747on4n 
335.3/ 

9010,9ol4 

Table E-ID. Mercury• and Cyanide 

Description Container Preservative 

CVM PorG 4oCb 
ColorimetEy PorG 4 .. c<l 

'Priacipal bazatdous coostituca1 idcoliflCd iu Ciniza Hazardous Waste Facility Pcnnit.. 

Holding 
Time/Days 

28 
14 

b Aqueous samplcna licld acidified to pli"< 2 with HNOJ aod must not be re.fiigcntcd. Non-.queous sampla; arc cooled lo 4"C. 

Aqueous 
Reporting 

Limit 
(pg/L)c 

2.0. 
200 

Soil 
Reporting 

Limit 
(mglkg)•. 

23. 
1200 

CSased on EPA Region 6, Humaa Health Medium-Specific Sctcening Levels aud NM WQCC Regulations (1996). Aaalytical dctcction limits are required to~ lower than 
rcpcring limits. 
4Aqueoussamples8mfidd ~ topH>l2 witbNaOH and refrigerated. Non-aqueous samples arc coolcd.to4•c. 

~gil 
mglkg 
CVAA 
G 
p 

rnktogntm per likf 
millignu:n per kilognun 
cold vapor atomic absorprion 
glass . 
liac:ar~~.«Tcflon 

>-{j 

!! 
to 
~ 

" g. 
~;J> 

~c:g 
~~:~ og &::!". 
8og 


