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]
S - RECEIVED
o 3008) UNITED STATES ELECTRONIC REPOR[ FORM APPROVED
DEPARTMENT OF THE INTERIOR O . L0 s
BUREAU OF LAND MANAGEMENT AUG O 3 2018 o Scri:IDNo : S
SUNDRY NOTICES AND REPORTS ON WELLS 751081035
Do not use this form for proposals to drill or to re-enter an T TndonAlories or Tribe Nams
abandoned well. Use form 3160-3 (APD) for such @rﬁggﬁa&__ LAND MAN AGEMI |\ﬁ UTE MOUNTAIN UTE
SUBMIT IN TRIPLICATE - Other instructions on page 2 7. 1f Unit or CA/Agreement, Name and/or No.
1. ;i"ypc of Well 8. Well Name and No.
® Oil Well [] Gas Weil [J Other HSGU 185
2. Namc of Opcrator Contact:  JUBAL S TERRY 9. API Well No.
) BIYA OPERATORS INC E-Mail: Jterry@diversifiedresourcesinc.com 30-045-10211-00-S1
3a. Address 3b. Phone No. (include arca codc) 10. Ficld and Pool or Exploratory Arca
801 W. MINERAL AVE. STE 202 Ph: 303-797-5417 Ext: 232 HORSESHOE GALLUP
LITTLETON, CO 80120 Fx: 303-797-5418
4. Location of Well  (Footage, Sec., T., R., M., or Survey Description) 11. County or Parish, Statc
Sec 35 T31N R16W NENW 660FNL 1980FWL SAN JUAN COUNTY, NM

12. CHECK THE APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION
Notice of Intent 0O Acidize O Deepen O Production (Start/Resume) O Water Shut-Off
O Alter Casing O Hydraulic Fracturing (& Reclamation O Well Integrity
O Subsequent Report 0O Casing Repair O New Construction O Recomplete O Other
O Final Abandonment Notice O Change Plans - O Plug and Abandon o Terﬁporarily Abandon
O Convert to Injection O Plug Back O Water Disposal

13. Describe Proposed or Completed Operation: Clearly state all pertinent details, including estimated starting date of any proposed work and approximate duration thercof.
If the proposal is to decpen dircctionally or recomplete horizontally, give subsurface locations and measured and true vertical depths of all pertinent markers and zones.
Attach the Bond under which the work will be performed or provide the Bond No. on file with BLM/BIA. Required subsequent reports must be filed within 30 days
following completion of the involved operations. [f the opcration results in a multiple completion or recompletion in a new interval, a Form 3160-4 must be filed once
testing has been completed. Final Abandonment Notices must be filed only after all requirements, including reclamation, have been completed and the operator has
determined that the site is ready for final inspection. St St e Mt —

NiA8ED

neT 04 2018
DISTRIST 1)

Pursuant to the Notice of Incidents of Noncompliance #18RJ010 BIYA Operators, Inc. respectfully
submits the 185 line leak work plan.

SEE ATTACHED
CONDITIONS OF APPROVAL

14. I hereby certify that the foregoing is truc and correct.
Electronic Submission #429917 verified by the BLM Well Information System
For BIYA OPERATORS INC, sent to the Durango
Committed to AFMSS for processing by BARBARA TELECKY on 08/03/2018 (18BDT0094SE)

Name (Printed/Typed) JUBAL S TERRY Title  V.P. EXPLORATION

Signature (Electronic Submission) Date  08/03/2018

' THIS SPACE FOR FEDERALLOR STATE OFFICE USE

_IJPEE’V%BY]’):_ZQ .d:‘f‘_\-/_\ ITitle VVL“’\ 1')9:&1'{ m%

Conditions of approval, if any, are attached. Approval of this notice does not warrant or
certify that the applicant holds legal or cquitable title to those rights in the subject Icase

which would catitle the applicant to conduct operations thereon. Office

Title 18 U.S.C. Scction 1001 and Title 43 U.S.C. Scction 1212, make it a crime for any person knowingly and willfully to make to any department or agency of the United
States any falsc, fictitious or fraudulent statements or representations as to any matter within its jurisdiction.

(Instructions on page 2)

** BLM REVISED ** BLM REVISED ** BLM REVISED ** BLM REVISED ** BLM REVISED **

NMOCD






Revisions to Operator-Submitted EC Data for Sundry Notice #429917

Sundry Type:
Lease:

" Agreement:

Operator:

Admin Contact:

Tech Contact:

Location: .
State:
County:

. Field/Pool:

Well/Facility:

Operator Submitted

RECL
NOI

751081035

BIYA OPERATORS, INC.

801 W. MINERAL AVE. SUITE 202
LITTLETON, CO 80120

Ph: 303-797-5417

JUBAL S TERRY
V.P. EXPLORATION
E-Mail: Jterry@diversifiedresourcesinc.com

Ph: 303-797-5417 Ext: 232
Fx: 303-797-5418

JUBAL S TERRY
V.P. EXPLORATION
E-Mail: Jterry@diversifiedresourcesinc.com

Ph: 303-797-5417 Ext: 232
Fx: 303-797-5418

NM
SAN JUAN
HORSESHOE GALLUP

HGU 185

Sec 35 T31N R16W Mer NMP NENW 660FNL 1980FWL

36.862900 N Lat, 108.495970 W Lon

BLM Revised (AFMSS)

RECL
NOI

751081035

BIYA OPERATORS INC

801 W. MINERAL AVE. STE 202
LITTLETON, CO 80120

Ph: 303.797.5417

Fx: 303-797-5418

JUBAL S TERRY
V.P. EXPLORATION
E-Mail: Jterry@diversifiedresourcesinc.com

Ph: 303-797-5417 Ext: 232
Fx: 303-797-5418

JUBAL S TERRY -
V.P. EXPLORATION
E-Mail: Jterry@diversifiedresourcesinc.com

Ph: 303-797-5417 Ext: 232
Fx: 303-797-5418

NM
SAN JUAN
HORSESHOE GALLUP

HSGU 185

Sec 35 T31N R16W NENW 660FNL 1980FWL




Suudcr Miller & Associates: # 401 W. Bros 1d\m) ) Flrmmgton NM: 87401
~ . (305)315: 7)35 . (800) 5190098 ¢ fax (505) 326—0045

August 3, 2018 | o ~ SMA#5127323

- BLMTres Rios Field Office
- 29211 Highway 187
Dolores, CO 81323

Attn: Mr. Ryan Joyner

RE: 185 LINE LEAK WORK PLAN

o _:Dear Mr. Joyner

| ‘On behalf - of BIYA Operators Inc. (BIYA) Souder, M|I|er & Assomates (SMA) is pleased‘ '.
to submit this work plan for remedial activities at the 185 LineLeak release site: The site
-is located in Unit L. (NW % SW 74), Section 35, Township 31 North, Range 16 West; GPS:-

36.855174, -108.499632, in. San Juan County, New Mexico on Ute Mountain Ute Trlbal' o

(UMUT) Iands within the jurlsdlctlon of the Bureau of Land Management (BLM)

- Background S
SMA was contacted by BIYA in March 2016 regarding the line release referred to as. the

185 Line Leak. On March 17, 2016, an: SMA representative met with BIYA and Ute
~Mountain Ute Tribe (UMUT) representatives to conduct a walkthrough of the site from the.

source of the release and along the spill path. On March 25, 2016, SMA. representatlves- RN

returned to the site to conduct .additional srte mvestlgatlon and photo documentatlon

j jOn May 6, 2016, an SMA representatlve conducted a site visit to observe the progressmn - 3

of excavatlon actlvmes

_Durrng October and November 2016 SMA oversaw soil bonng act|V|t|es on srte These
activities are further detailed under the Sorl Borlng Activities sect|on of this report. '

On June 1 2017 an SMA representatlve met on site with BIYA representatlves Bureau
of Indian Affairs (BIA), and BLM representatives to conduct a S|te walk through to
document progress. .

- On June 23, 2017, a Cultural Resource Inventory was conducted by Interlor West[ RN o
. Consulting, LLC. A copy of the survey is attached to this'work plan o

On July 25, 2018, an SMA representative met with M. Ryan Lalrd of BIYA to conduct a
~ site walk through. SMA collected GPS data and measurements to define the size of the
excavation. As of that date the excavation had a 'perimeter measurement of

approxrmately 169 feet varying in depth from two (2) to ten. (10) feet The base of the

Enginecring ¢ ‘Environmental o Surveying” . S T wwwsoudermiller.com



BIYA 185 Line Leak : : — o August 3, 2018
Work Plan o : : '

- Page 2

, excavatlon has been dug down to sandstone and measured approxrmately 1,612 square
feet. The boundaries of the excavation are displayed on Figure 1. :

Addltlonal background |nformat|on prowded by BIYA is rncluded asan attachment to this
, work plan. ' _

Soil Borlnq Actlvrtles :

‘On October 18, 2016, SMA representatlves and UMUT representatlve Mr. Colin Larrick,

~were present as soil bore drilling was attempted by Mo-Te Drilling Company, Inc (Mo-Te). :
However, Mo-Te was unable to safely access the excavatlon due to Irmrted road access

on site. - - -

On October 26, 2016, an SMA representative conducted project overs‘ighvt as dirt work
was conducted to create safe and adequate entry for Mo-Te to conduct soil boring
actrvmes : _

On November 18, 2016, an SMA representative conducted: project oversight as Mo-Te
drilled nine (9) soil borings to.a maximum depth of twenty-five ((25) feet below grade
surface (bgs) of the surrounding grade. Soil boring 9 (SB-9) is located in the excavation
- closest to the source of release. SMA collected soil samples from each of the soil borings
at varying depths. Soil samples were analyzed via EPA Method 8015 for GRO and DRO,
EPA Method 8021 for BTEX, and EPA Method 300.0 for Chloride. All constituents -
analyzed returned below laboratory detection limits, with the exception of SB-9 at 3 feet
bgs and 16 feet bgs. At three (3) feet bgs, GRO and DRO totaled 18,100 mg/Kg. At
sixteen' (16) feet bgs, '=GRO and DRO totaled 915 mg/Kg. Additional samples were
collected for SB-9 at depths of twenty-one (21) and twenty-five (25) feet bgs. All
constituents analyzed at these depths returned below remediation action levels. A table
of laboratory results as well as the location of the soil borings are displayed on the
attached Figure 1. A copy of the laboratory analytical report is attached to this work plan.

Based on. the son boring data gathered SMA. belreves that hydrocarbon |mpacts are
confined to the area of the excavation and does not pose a threat to groundwater. No
groundwater was encountered during soil boring actrvrtles Soil boring lithology can be
found in the attachments of this work plan.

Proposed Remedial Action -

To prevent migration of hydrocarbon |mpacts in the sandstone Iayer beneath the reIease
area, SMA proposes placement of a geosynthetic clay liner  (GCL) over the
impacted/stained sandstone that is exposed in the excavation. GCLs consist of layers of
geosynthetlcs surrounding a layer of low-permeability sodium bentonite. The materials
:are needle-punched together into a lining material capable of resm{tance to high shear
forces. The GCL shall be a GSE BentoLiner NSL, or equal FuIIy hydrated GCL has a
maximum hydraulic conductivity of 5 X 10 cm/sec.

Engincering ¢ Environmental e Surveying: =~ 0 ST www.soudermitler.com



- 520n5|te Quallty Assurance

BIYA 185 Line Leak S R B August 3, 2018
.. Work Plan ‘ . : oo :
. Page3

: ,jNotlfcatlon of GCL mstallatlon date and tlme WI|| be givento the UMUT and BLM to aIIow;
~for . witnessing, ‘as backfill with clean. soil must occur. immediately following GCL

installation to prevent premature hydration of the GCL. The GCL will be installed by:a

. third-party contractor with dlrect knowledge and experlence -with:. the manufacturers
- 5-specrﬁcat|ons S ;

GCL Rolls and Panels =~ - : ‘ ,
,Constructlon quality assurance monitoring for the GCL rolls and panels mclude

L e Monltorlng and documentmg the unIoadlng of trucks dellverlng GCL rolls to the: ::‘fif-f:

S site..

o Monltonng and documentlng the handllng and onS|te storage procedures and

location of GCL rolls.

: 57; o Recordlng the manufacturlng roII .and batch number of GCL roIIs dellvered to theE RN

- site, date of fabrication, and physical dimensions.

~ e Review of manufacturers QA testlng for conformance wrth speCIfcatrons ,

mcludmg T
- Name of the manufacturer and fabricator =~ B
~ Copies of quallty control certifi cates that are lssued by the producer of the GCL

materials. -

e Interpretlng manufacturers QA test results in accordance with the specn’catlons o

- and -accepting or rejecting delivered rolls based on results of QA testing. :
e Visual review and marking of GCL as it is-unrolled and deployed at the job site: for

unlformlty damage and |mperfect|ons |nclud|ng holes, thln spots tears,’ ;:-ﬁf;:

T punctures and forelgn matter

‘Material Property 1 i'rést Methodz - Test _5_fF{eduired Valuésfi |
_ o IR Frequency». AR
[Bentonte SWell | asTM D5890 | 1 per 50 tons 24mLi2g min
Bentonite Fluid Loss | ASTM D5891 | 1 per50tons | ™18 mL max.
. Bentonite. L ormDs993 | 400002 | 075 Ib/ftz |
. ..-Mass/Area S R '
- GCL Tensile ASTMD6768 | 40, ooofr | 30 los/in
Strength’ o
GCL Peel Strength | ASTM D4632_| 40, 0007 211bs

"Engineering ¢ Environmental e Surveying- =~ . S - wwaisoudermiller.com-



BIYA 185 Line Leak - . . August3, 2018

- Work Plan
-Page 4
GCL Index Flux | ASTM.D5887 Weekly X 10; o X/ mlsec
| A;GCL;Hydr‘au e | asTMDsss7 | Weekly | 5x10° cm/sec max |
CondUCtl_\/'tyv: P R L

~ GCL Hydrated L SRR 2

- Internal Shear .| ASTM D6243 | . Periodic - 500 lb/it
’Strength;_:_ R o :

Panel P/acement i -

“Quality assurance monitoring for panel placement includes: :
- o Obtaining a written acceptance of the subgrade by the GCL Installer
- Evaluating and - documenting weather conditions :(e.g:; temperature -wind,
humidity, precipitation) for GCL placement and informing the construction manager -
if requirements for weather conditions are not.met; so the constructlon managerE :
can decide whether or not to stop GCL placement - ’
e Monitoring and documentlng GCL placement as weII as. condltlons of panels as
placed . . : -
= Noting panel defects, tears or other deformltles
=. Measuring in-place panel dlmensmns
L Recordrng panel numbers
- overlap'W|dth ata minimum rate of 0.25 pounds/lrnear foot oras recommended
© by the Manufacturer -
. Documentlng that the panels have been installed in accordance with the_
manufacturer s specifications. o

Documentatlon and Regortmg . R
o Documentrng and reporting methods will be |mplemented to systematically record results :

of onsite monitoring. Reporting forms will be used for roll and panel placement A GCL
: Installer's certificate of acceptance of the subgrade erI be obtalned pnor to placement of
’ _'GCL panels. . R

A photo Iog will be created contalnlng photos of all phases of the GCL mstallatlon

Reclamatlon and Reseedlng : : .
Upon'the completion of the GCL, backfill of clean soil will need to |mmed|ately take

place to prevent premature hydratlon of the GCL.
' s ;
Reclamation will involve compactlng the backfill, regradmg cut-and-fill slopes to restore.
the original-contour, replacing topsoil, installing temporary erosion controls, and = -
- - revegetating in accordance with the BIYA MDA. Seeded area shall be mulched with

Engincering ¢ Environmental e Surveying- = - B - wwavsoudermiller.com




BIYA 185 Line Leak - | | August 3, 2018

. Work Plan
Page 5

cnmped straw at an apphcatlon rate suffncrent for seed and morsture protection. |
Hydroseedmg may be approved upon written request -

Closure and L|m|tat|ons

: The scope of our servnces con5|sted of the performance of release assessments‘ -

_ accepted professmnal enwronmental consultmg practlces

If there are any questions regardlng th|s report please contact elther myself or Shawna

Chubbuck at 505-325-7535. L S

Sincerely,éii '
i $fopder, Miller & Associates

- v r/;‘ Ny
'-’L’_\_\\\_L'th'\ﬁ \\luuu()\\

Ashley Maxwell | ' Shawna Chubbuck
Staff Scientist Senlor SC|ent|st

Engineer: -Heather McDaniel, P.E., C.F.M.
Registration # and State: 22047 New Mexico -

Signature: -

', S
NS/
""ilq'%l ‘\\‘.“. o

' rﬁFrgures S 5 ngeeteets

Figure 1 Site Map

Attachments
GSE BentoLiner NSL Geosynthetlc Clay Liner Product Data Sheet

Soil Boring: thhology

- BIYA Timeline:

Interi rWest Consultlng, LLC: CuIturaI Resource Inventory !
HaII Enwronmental Analysis Laboratory Report.

Engineering ¢ Envitonmental ¢ Surveying ~ 07 . “wwavsoudermitler.com
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-185 Line Leak

Summary of Laboratory Ana!vsis

Results in mg/Kg

185 Line Leak

Contamination Delineation

Samptle Method | Method { Method | Method | Method
Date - Time Sample ID- Depth 8015 8015 8021 8021 3ooﬂ
) {Feet BGS) GRO DRO Benzene BTEX [Chlorides] -
NMOCD Guidelines . 100 10 ppm | 50 ppm
11/18/2016| 11:.02 - SB1-7 ©7 7.5 15 0.28 0.75 46.
11/18/2016| 11:40 SB1-15 15 15 <9.8 0.61 1.81 <30
11/18/2016| 12:23 5B82-7 7 <47 <9.8 - 0.037 0.12 120
11/18/2016 ] 12:58 -SB2-15 15 17 <9.2 0.71 2.01 35
11/18/2016| 13:25 SB3-5 5 <4.9 11 - 0.043 0.15 <30
11/18/2016| 14:40- SB3-10 10 <4.7 <9.6 - -<0.024 0.057 |- <30
11/18/2016| 14:34 584-5 5 <4.7 <9.6 -0.10 0.26 <30
11/18/2016| 15:09° S$B4-10 10 14 <10 0.59 1.59 180
11/18/2016| 15:34 $85-4 4 <4.8 <10 0.096 0.286 <30 -
11/18/2016] 15.51 SB5-7 7 <4.9 <9.7 0.12 0.31 38
11/18/2016| 15:54 585-10 10 <4.9 <9.4 0.18 0.47 40
11/18/2016| 16:17 —.—S5B6-5 -5 <4.9 <9.7 0.07 - 017 <30
11/18/2016| 16:39 586-10 -10 14 32 0.37 0.86 38
11/19/2016| 9:45 S87-7 7 <5.0 <9.9 <0.025 <0.050 160
11/19/2016| 10:10- SB7-15 15 12 150 - - -
11/19/2016| 10:44 5B8-5 S <4.6 <9.7 0.037 0.11 <30
11/19/2016| 11:22 SB8-10 10 3.5 <10 0.42 1.18 <30
11/19/2016| 11:50- - 589-3 3 5100 13000 - - -
11/19/2016| 12:49 SB9-16 16 95 820 - - -
11/19/2016} 13:23 5B89-21 21 <5.0 31 0.053 0.15 41
11/19/2016( 13:27 $B9-25 25 S <9.2 0.18 -~ 0.52 <30 -

Red indicates that laboratory detection limit exceeded at least one screening level/standard

Soil Boring ID Latitude Longitude
SB1 36.8551 -108.49983
SB2 36.85509 -108.49969
SB3 36.58816 -108.49937
SB4 36.85531 -108.49944
SBS 36.85524 -108.49935
SB6 36.85534 -108.49958
SB7 36.85532 -108.49966
. SB8 36.85528 -108.49979
SB9 36.85516 -108.49964
LEGEND
BOREHOLE LO_CAT_'ION ° 3
LOCATION BOUNDRY ——
10 20 40
—— =
SCALE: 1" =

P o

Description

Date

Rev#

401 West Broadway Avenue

Farmington, NM 87401-5907 .
Phone (505) 3257535 Toll-Frez (800) 5§19-0098 Fax (505) 326-0045

Servina the Southwesl & Rocky

MA

AS

SOUDER, MILLER & ASSOCIATES

ogimeerng
Fonirmamemat
o

WATERFLOW, NEW MEXICO

EXCAVATION MAP’

BIYA

ib-ﬂgud Dine [Cw
AP | DB | R

0aw August 201

A[Fowine 512492

FIGUREt

'O Comyats 2013 Sosder. Ml & Arsmastes - A Rigras Revarved

e Tt e
PASBIVA Sl Sumpieg 312 GTACATC AR 124020 BIYA SAMPLIG 6.1-1800) dwy JTZ S0V Y



ATTACHMENTS

Engineering ¢ Environmental ¢ Surveying: ™ - 7 T ) " wwiw.soudermiller.com -



'ﬁSEfent_nI,_iner NSL l}ensyntheticiclay Liner

GSE BentoLlner NSL is a needle- punched relnforced comp05|te geosynthetlc clay Imer [*l - o -
(GCL).comprised of a uniform layer of granular sodlum,bentqmte encapsulated;between T _ _

a woven an:dé nonwoven geotextile. The prnduct is intended for moderate to steep ..~ AT THE CORE:

slopes and moderate-to high load appli‘cati'on‘s-where increased internal shear strength is - This composute cIay liner is
requiréd. B ' o |ntended for moderate to-

steep slopes and moderate
to high load appl'icv:a'tvions
where. |ncreased mternal

shear strength is requnred

PruductSpeciﬁcaﬂnns

fTested, Property

‘Geo _xt:IeProperty LRI T e B e T Lo )

Cap Nonwoven; Mass/Unit Area | ASTMD 5261 | 1/200.000 ft?: s 6002/de MARV®
Tl | 3lozyPMARV D

Carrier Woven; Mass/Unit Area ASTMD 5261 | 1/200.000 ft2 °

Bentomte Property Ay,

Swell Index . -1 ASTMD 5890 1/100,000 Ib 24 ml/2'g min

Moisture Content =~ ASTMD 4643 | 11000000 i 1 | 12%max

Fluid Loss o ASTMDS891 | 1/100000k . - . |igmimax
.F|mshedGCLProperty h .» PRI Y - s ' PRI DT W
Bentonite, Mass/Unit Area® . .*. 1 -1 ASTMD 5993 | 1/40,000 ft2 .| 075 Ib/fMARV

Tensile Strength® . ASTMD 6768 | 1/40000ft2 ' © .°* | 30Ib/in MARV
PeelStrength - _ L ASTMD6496 |1/40000f2 " | 35Ib/inMARV

T .. T ASTMD 4632 R ‘1 21to MARV.

Hydrautic Conductivity® " 1 ASTM D 5887 1/Week _ - 1 5x10°.cm/sec max

Index Flux® >: o K ASTMDS?Q?: 1/Week : . o 1x 10® m*/m?/sec rna){ ]
‘ Internal Shear Strength® ) »»ASTM.D‘6'243’ ] Pericdically S .1 500 psf Typical o

DIMENSIONS

TYPICAL ROLL

Width x Length® o i Typical .. .. tEveryRoltt .. ., 155 ft'x 150 ft

AreaperRoll ~ . . Typical * | EveryRol - S | 232
Packaged Weight ' . Typical ’ | Every Roll {2,600 1b
NOTES:: - :

« MMinimum Average Roll Value.

« PAt 0% moisture content.

- GiTested in machine direction, . -

« “Modified ASTM D 4632 to use a 4 in-wide grip. The maximum peak of five specimens averaged in machine direction,
. 5‘Deaured deionized water @ 5 psi maximum effective confmlng stressiand 2 psi head pressure.

-<°)Typ|cal peak value for specunen hydrated for 24 hours and sheared under a 200 psf normal stress.

+ MRoll widths and lengths have a tolerance of +1%.

GSE isa Iea mg manu acturer and marketer ko) geosynthetlc Ilnlng products a
ilt-a reputatlon of rellablllty through our dedication to prov1d|ng consmtency

This- Informatron is provided for reference purposas only and is not intended as. a-warranty or guarantee. GSE assumes no liability in-. connection-with the use of this lnformauon :
Specmcatuons SUbJeCY to change without notice. GSE and other trademarks in this document are- registered tracdemarks of GSE | mlng Technology LLC in the Umted States and certain
foreign countries. REV 13JUN”012 R
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'1 o] INTRODUCTION g
This manual prowdes an overvnew of the GSE Installation Quahty Assurance procedures consxstent with |ndustry
) accepted practices to ensure that the GSE BentoLiner GCL products installed. WI|| best perform for its intended

purpose. In addition, all installation work will be performed in strict accordance per the customer’s specmcatlons
Please read the procedures below completely before you begin. -If you ‘need further clarification, contact the .
GSE Engineering'rsupport Staff for assistance or please refer to. ASTM D 6102, Standard Guude for Installation of
Geosynthetlc Clay L|ners and ASTM D 5888, Standard Gmde for Storage and Handllng of Geosynthetlc Clay Liners.

Remember safety first and use safe practices always on ‘every prolect

2.0 UNLOADING PROCEDURES . S :
As with all lifting or: unloading operations, appropriate eqmpment and experlenced personnel should be employed
along with proper safe handllng methods. The party re_spon5|b|e for un!oad_lng ‘the GSE BentoLiner should contact
GSE prior to shipment to determine the correct unloading methods and equipment if different from the pre-
approved and specrfled methods as described below. C

Lifting GCL rolls can typlcally be accomplished with by using a2.5in-3.0in (63 mm - 75 mm) outside dlameter

(O D b} steel pipe (preferably SO|Id) with a wall thlckness capable of prowdmg suff|crent beam strength to support
the werght of the roll, which average less than 3, 000’16 (1,364 kg) and thé Iength is approximately 18 ft (5 5m).

This core pipe is- |nserted through the hollow center of the GCL cardboard core. Heavy duty slings or chams wh|ch
are approxmately 10 ft (3.1.m) long, each are attached to each end of the pipe, which are then fastened to a |- beam
spreader bar or a GSE approved ‘alternative. Care should be taken to ensure that lifting chains or straps do not rub,
chafe, or otherwise damage the GCL. A crane, backhoe, front- end loader or another suitable piece of constructlon
equrpment can then lift the entire assembly

~ Anall- terraln extendable boom forklift, such asalullor. Caterplllar Telehandler can be fitted with a special, sol|d
: steel carpet pole” or st|nger typlcally 14.0 ft (4.3 m) in length having an out5|de diameter of no more then 3.38in

The roll should no_t be fully suspended untll the pole extends through the entire length of the core tube or you run
the risk-that the core may break creating additional handling a'nd'unloading-difficulties

A properly structured and supported pole can be used to unload GCL rolls, on5|te As an alternative, straps that
are approprlately rated can be used as a GSE approved I|ft|ng method to unload GCL rolls. Lifting straps are
supplied on every roll. Each GCL roll |abel contalns rolt weight |nformat|on that should be consulted in determ|n|ng
approprlate lifting equment and factors of safety.

The CQA inspector or owner’'s representative should verify that only appropriate handling equipment is utilized,
i.e. equipment that does not pose-any danger to personnel or undue risk of damage or deformation to the liner
material. ' ' '

3.0 STORAGE

Whlle stored GCL needs to be kept dry.and. away from potential. floodlng or high storm runoff. On the job site
storage methods mclude storing the. rolls tarped on pallets; storlng the rolls under roofi ln a clean, dry protected .
area; and storing the rolls on a flat, dry, stable surface swtably covered with protect|ve waterproof tarps. Rolls can
be stacked as long as it is done in a manner that prevents them from rolllng, sh:ftmg or spontaneously moving.
Ma><|rnum roll height should be determined by CQA personnel, but never more than can be safely managed .
considering s|te conditions,; equipment and fersonnel ) : |

Stored rolls should be tarped and remain in their orlglnal unopened plastic shlpplng sleeves to prevent damage

" and undue prehydration pr|or to installation. Any rolls that come in contact W|th water should be- examlned by
CQA or an owner 's representatlve prior to installation. Prehydrated or physically damaged rolls should be set aside
for further examination to determlne the. pIausnblllty of repa|r or need to replace.
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4 O SUBGRADE PREPARATION

The surface upon WhICh the GSE BentoLnner is installed should be smooth and free of wheel ruts, debris, roots
sticks; ahd rocks larger than 1.0in (25 mm) Site speC|f|c compactlon requnrements should be followed in
accordance with the pro;ect pIans and specmcatlons At a minimum, the site should be smooth’ rolled the level of
compactlon such that installation equipment and other constructlon vehicles traffic does: not cause ruttlng greater:
than 1.0 in (25 mm) deep. Furthermore aII protruslons extendlng more than 0.5 in (12 mm) from the subgrade shall

be removed crushed, or pushed into the subgrade

) ln apphcatlons where the product is the sole barrler subgrade surfaces consustlng of gravel or granular sons may

not be acceptable due to their Iarge vord content For these appllcatlons the subgrade shall be greater than
80% fines and.conta_ln no partlcles Iar_ger than 1in (25 mm). ln all hlgh head, water conta|nment appllcatlons i. e

maximum water depth greater than 1 ft (30.5 crn), GS_VEr;ecommends th'e use of a coated or Iam_lnated GCL such as

' GSE:BentoLiner CNSL.

Immedlately prlor to deployment of the GCL the subgrade shall be final compacted to. il |n any remalnlng vords
or de5|ccat|on cracks and to ensure that ho sharp lrregulantles or abrupt elevation changes exust greater than 1.0
|n (25 mm) The surfaces to be lined shall be malntalned in this condltlon and free of standlng water GCL can be
The subgrade ‘sur-frace and prepara_tlon sho_uld be mspected and certlfled by the cQA |nspe_ctor prior to GSE_
BentoLiner placement. Upon approval by the CQA inspector, it is the geosynthetic instalier’s responsibility

to communicate to the engmeer of any changes in.the ‘condition of the subgrade that might render it out of
compllance with any of. the requwements of the. project: speC|f|cat|on or ASTM Standard D 6102.

5.0 DEPLOYMENT

the vehicle supportmg the roIl sIowa backs away, deploynng the GCL as it moves: Alternatlvely, the- free end c‘avn o
be manually pulled across an area to be lined by the |nsta|lat|on crew wh||e the equipment S|mply suspends the roll.

ATVs maximum bearlng capacity of 8.0 psl (34 5 kPa) or equrvalent

: Successwe panels are overlapped accordlng to project specnflcatlons and/or W|th|n the overlap lines stencned on

the upper surface of each panel. Wherever possible, installation of GSE BentoLiner should begin at high elevation
and proceed to low elevation. This allows any precipitation to accumulate and drain quickly without adversely
affecting the GCL The edges of exposed ‘GCL should be weughted down with sandbags or equnvalent ballast to
prevent uplift in the event of substantlally strong winds.

Only as much GSE BentoLiner as can be fully covered by the end of the day should be deployed or such

amount that can be covered in a reasonably short time in the event of heavy preC|p|tat|on When GCLis belng
installed under a geomembrane the leadmg edge should be folded back under the membrane at.the end of the :
constructlon day Temporary ballastlng such as sandbags, to prevent upl|ft and. the |nf|ltrat|on of runoff water
should secure the leading edge of the membrane.

GSE BentoLiner panels should be installed in a relaxed condition, free of wrinkles and foldé When fitting th'

GSEworld.com
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6 o OVERLAPS & SEAMS

Unless specrfled differently adjacent lengthwrse (Iongltudlnal) seams should be overlapped a minimum: of 6 O |n (150 mm). Granular
‘béntonite should be uised to augment all overlapped seams. Loose granular bentonite is: placed between ajoining. panels into the
overlap area at a rate of 0.25 Ib per linear foot (350 g per linear meter) of seam. W|dthwrse overlaps at the butt ends of rolls should

be a minimum 12.0in (300 mm). Seams should be shingled in a down slope dlrectlon 'so that water flows across ‘the seam from
upslope sheet to the down sIope sheet o

: 'When the liner i |s cut to flt in small areas, i.e. |nto corners or around structures adjacent panels should overlap a m|nlmum ofl O ft
L .(300 mm), addlng abundant loose granular bentomte into the overlapped areas. ' :

7.0 ATTACHMENT DETAILS
.The product should be instalted around penetrations, structures pipes, structures and other appurtenances accordrng to the contract
: drawrngs GSE BentoLlner may be secured.to appurtenances by use of a stalnless steel batten or clamps, mechanical fasteners

Tor other approprlate device if necessary to minimizing movement. The use of addltlonal granular bentonlte or bentonite paste is
recommended to maximize the seal around structures or protuberances.

8.0 ANCHORING
:.:G_SE BentoLiner’i is typlcally anchored in a trench around the per|meter of the lined area, whlch prowdes the reqwred pullout
re5|stance In. most cases, GCL can be anchored in the same trench as any adjacent geosynthetlc liner components (if used).
Dlmen5|ons and locations of the trench should be prowded in the project drawmgs Alternately, the material may be anchored
by deploymg addltlonal rin out of materlal a minimum of 3.0 ft a.0m), past the slope crest and toe. Typrcally GCL should not be

' ,deployed in tension. The force holding the GCL in place should be provrded by friction between the GCL and ad]acent materrals

Steps should be taken to ensure that precipitation does not accumulate in the trench prior to backfllllng The GCL should only cover

.'on the slopes

9.0 REPAIRS

In the event an area of GSE BentoLiner becomes damaged, torn, or punctured during installation, the affected area should be -
repaired. On relatively level surfaces; the damaged area should be covered with a separate piece of GSE BentoLiner extending at
least 12.0in (300 mm) beyond the damaged area in every dirRection Granular bentonite should be used to augment the patch

quuud Narls or tape. )
Areas that are exposed to standing water or excess precnprtatron with resultlng bentonlte hydratuon typlcally as defined as greater
than 30% morsture prror to soil covering, should be examined for bentonite drsplacement and damage by subsequent activities. If it
is determined that the GCL has been hydrated and damaged,-the GCL should be covered with hew material over the affeécted area or
removed and replaced. All GSE BentoLiner material exposed to hydrocarbon fuels, chemlcals pesticides, non-compatible leachates,
or other harmful liquids -during the |nstallat|on should be removed and replaced with non- affected material.

'10 0 INSPECTION '
Pruor to 50|l coverlng the panels penetratrons and any other detalls should be vrsually rnspected to ensure full coverage and proper

apphed

1.0 COVER MATERIAL .

Only the amountt)f GSE BentoLlner GCL that can be anchored inspected, and covered he same day should be installed. In cases
-where the GSE BentoLiner GCL is the sole hydraulic barrier, the GCL should be covered tuth the specified thickness of cover soil
(a minimum 1.0 ft (300 mm)) immediately following deployment. Where GSE BentoLiner GCL is used in conjunction with other
membrane components, it should be covered with the geomembrane after placement, as soon as possible to protect it from the
climatic elements. : : :

Bentoliner GCL Products
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When a geom'embrane is being installed over the GCL, the leading edge of the GSE_BentoLiher shotild be folded back under
the ge'omembrane so that the geomembrane extends beyond the GCL a minimum of 2.0 ft (600 mm) The leading edge of the

-membrane should subsequently be welghted W|th sand bags or. swtable ballast to safeguard agalnst wind uplrft and to prevent

E jrunoff water from underm|n|ng the liner.

When GSE. BentoLlner is used W|th no overlying geomembrane, the 50|I cover should be placed W|thm 25 ft (800 mm) of the Ieadlng
edge of the.GCL. The leading edge can then be covered with plastic sheeting that is folded under the exposed edge approximately .
12.0 in (300 mm). Sand bags or suitable ballast should be placed on the liner to hold the plastic in.place and to partially.confine the

) .GCL. The next mormng the ballast and the: plastlc can be removed and subsequent rolls of GCL placed as descrlbed in sectlon 5.0.

Cover sonI placed directly on GCL should have a gradatlon to not damage or puncture the GCL. Cover 50|I should be free of aII rocks )

greater than 0. 75in (18 mm) diameter, sharp or angular ob;ects sticks, roots. or debris. Appropriate. placement methods should be
- used at all times to protect the GCL. Compatibility of GSE BentoLlner GCL with the soil should be verified. Cover materlal should be
: ,pushed across the' seams: from top to bottom to prevent the cover material from Iodglng between the overlapped panel seams.

12. 0 HYDRATION & ACTlVATlON

In appllcatlons where the product is Used as the sole hydraullc barrier, such as secondary containment, the ‘GCL must first-be

B hydrated with fresh water Non-aqueous chemicals will not actlvate the bentonite. Therefore bentonlte hydratlon via rarnwater or
sprlnkler and |rr|gat|on is necessary When hydrated the GSE BentolLiner is an excellent barrier to’ hydrocarbon fuels, fertlllzers and -
other such chemrcals s B :

'H:Only after the cover materlal has been placed should the GSE BentoLiner be aliowed to hydrate.: Once hydratlon has occurred no
"'vehrcles should be allowed to traffic the area d|rect|y above the GCL, unless minimum 1.0 ft (300 mm) separatlon eX|sts between

traff|c areas such as roadways

_ Per|od|c |nspect|on of the liner to ensure proper coverage and adequate m0|sture content is recommended when GSE BentoLlner '
: ;|s used alone under a mlnlmum 1.0 ft (300 mm) depth of cover sorl In arld regions, it may be necessary to |rr|gate the contalnment

area at a predetermmed mterval and/or a |am|nated or coated GCL used and deployed with the plast|c component up in order to
mlnlmrze de55|cat|on and wet - dry cyclmg
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GSE is a leading manufacturer and marketer of geosynthetic lining products and services. We' ve built a reputahon of rehablhty through our dedlcatlon
to providing consistency of product, price'and protection to our global customers. -

- Our commitment to innovation, our focus on quality and our industry expertlse aIIow us the fleX|b|I|ty to collaborate with our cllents to deveélop a
custom purpose-fit solution,

For more |nformat|on on this product and others, :Ilease visitus at GSEworld.com, call 800.435.2008 or contact your.local sales offi1e.
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‘ ? ‘ "55‘ gray N' . % | .Pebble Clay ¢ Medium | Denss . " Moist . ‘ %,Lsov_w UomY Ble S\"’{"
3 7 folve T ed | Clayey | Gravel [ | Fne: | plesic. | f 0 SeRTROMeATAION. o
‘ S R | 15 . l'we | yevEpe | nconsolidated | wet : S C - (b,YZ- 5/'/
T1: Glgdt:  “tan | Gravelly| Boulder $gad] Poorly Very Coarse AQogk |y | Titsgs AW i
L Dérk p: | .|| Cobble  Silt|" -Coarse Semi-consolidated |
g : ]ﬁgb gray. Pebble Clay. @_ Medium .. Dense f..‘: " Moist
: 1 olive Gravel |- A Fme 4 - - Plastic - ' :
. Well. (V%e . Unconsolidated | wet. |
Notes



Project: B‘IYA 185 L .",'\QL"“K' Borehole# ... 3° 6 5' Start Date/Time: -
Project# . . _ ng/SampIerType _ ~ Stop Date/Time:. /5 A1~18- %
SMA Fleld Tech:. ;H. h‘*ﬁl ‘D eﬁ.L, » Driller:__pie TE. . - Borehole Diameter:., '
2| | B Prmary & 2 | | g foova ) '
g. §_ | & Colbr- EF rr:.;'arye o|l 55 ; sGra‘:n le? |’ consolidation | -BQ 1 results Remarks (Use trace, ioc::::skis:alafr:ﬂ::nl and wlth to desribe
3o = _ 3;‘; v yp 8 (Sands | ny): 1 Eo (Ppm) ne g am S)
I Qg tan | Gravelly| Boulder §@nd| Poorly] Very Coarse | “\Rodk- ’@ w \;v-oWV\ Yellow V. C—OM m
o Dark @1 Cobble  Silt" ) Coarse | Semi:consolidated:| ="~ | So-r\dS‘w\—t mod. sw\_, " UQr ' \\{'
q . 5? gray @u Silty | Pebble Clay| Medium Dense ‘|: Moist "Q.{* 3 Y Stis
1'5 “|olive ‘red Clayey -} - Gravel: @ - . Fine- .| Plastic ' . . "-“l-tc- um 'm'
} well m Unconsolidated '|: Wet ' \oy & //
1 | Gravelly|. Boulder /§a Poorly, |. \%rse : (FREX . ] 0w o
1 b | GGDBY. | Cobble. %? | Coarse. _Semli%ﬁdated: @ o (97;;—:0{:::\ \[Q«LW UJ_ Cone Arta
(D Sity | Pebble Clay. Medium |  Dense  Moist wed. Do~ Y. v eny 33-’3‘1 v
: ‘Clayey | Gravel @ __Fine Plastc | ‘ Qa,le- CQM‘Q\-\Q. o .
. . 3 N “Well m :Unconsolidated : |. Wet [: - [ :O:V.ﬂ— -6/3
= w) Light tan : | Gravelly| Boulder Sand ‘Poorly VeryCoarse | ~ Rock | Dry [ o ‘
C 1 Dark. --brown | -Sandy | Cobble Silt.| - . Coarse Semi-consolidated: |:
‘|gray yellow | Silty. ' Pebble Clay - Medium -}: Dense': i Moist :
olive ‘red | Clayey:|' Gravel Fine Plastic
,,,,,, L B Well. | ‘Very Fine. | Unconsolidated | Wet -
Light tan | Gravelly| Boulder Sand| Poorly. | Very Coarse. .| Rock | Dry
Dark ~ brown { Sandy'| Cobble” Silt | Coarse | Semi-consolidated | :
gray yellow | Sity '| Pebble Clay Medium Dense ‘| .Moist
olive red | Clayey | Gravel Fine Plastic ‘
. | o " Well Very Fine ‘Unconsolidated .| Wet
Light tan - | Gravelly| Boulder Sand| Poorly | Very Coarse -+ Rock 4 Dry |-
Dark  brown | Sandy |':Cobble Silt Coarse  .}: Semi-consolidated :
gray yellow Silty | Pebble -Clay Medium - Dense Moist
|olive red | Clayey | :Gravel 1 Ffmne L Plastic o
‘ o b Well'.|." Very Fine - '|" Unconsolidated . |.:Wet -
Light tan | Gravelly| Boulder Sand} Poorly | Very Coarse | Rock Dry -
Dark _brown | Sandy | Cobble Silt.| = Coarse | Semi-consolidatad'|:
. _ gray.  yellow. [ Silty | Pebble Clay| Medium "~ Dense | Moist
5 ~) olive red EYCI'ayey i Gravel 1 Fine - -Plastic ‘ :
v 1: _ % Y } Well | VeryFine | Unconsolidated :|. Wet |.
13 .. |Light tan ‘f'Gravelly] Boulder Sand| Poorly [ Very Coarse. | Rock 1 :Dry.:
. - |Dark  -brown |: Sandy:  Cobble -Silt : Coarse Semi-consolidated {
i’ gray yellow:| Silty {:Pebble Clay " Medium - | Dense Moist
T " lolive ‘rjed vCIay'é'ny Gravel j' . Fine- Plastic e
. I Well | 'VeryFine. ‘| Unconsolidated .| “Wet.'
Light = “tan " | Gravelly| Boulder Sand{ Poorly’| Very Coarse | Rack b Dry I
Dark brown. ~Sandy | Cobble silt ] Coarse Semi-consolidated )
gray yellow: | :Silty Pebble Ciay Medium -‘Dense | Moist
olive red | Clayey} Gravel | . ‘Fine Plastic I
: : Well |. :VeryFine...|. .Unconsolidated. | .Wet:{.. . . V. .. . . . ... _ ... ...

Notes:
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8" &% 8 o £ | e
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|Dark.  brown Sandy‘ -Cobble  Silt: [ - -Coarse Sempconsohdatedﬁ, - L.osT SAm PL E -
[ '6|} ‘laray-  yellow | Sitty [ ‘Pebble Clay’ ‘Medium ‘Dense Moist | - ,
75 Halive red | Clayey:| Gravel = - Fine Plastic B
! SR N .} well ] VeryFine._[...Unconsolidated. .|' Wet ] -
- |%gD- - tan [Gravelly| Bouider . Sqod) Poorly |  Very Coarse. |~ Rg Loy 1w b'rov\)'l yel (OUJ V. Frv\-e K
. |Dark  -dgtodn | SEEGR.| Cobble. Silt- .. Coarse’ | Semkconsolidated | . > - | gondatone. ) ST
_ - lbl‘-( gray @Qvi| Siltj | Pebble Clay Iy Medium _Dense T Moist i 3 < MR wdvron S
P (V Jolive red | Clayey | -Gravel ; @  Fine_ Plastic . tale C‘QMM(—%
’“) : il 1 | well | ey Fme: Unconsdlidated | Wet | 1 | O)NL 6/3
|49 . l,ap_‘, Gravelly Baiilder %d rPo,oriy Very Coarse TR s @ ) L:\ 1 e \fe,l : . Q T
: ; Dark S cluy :Cobble il :Coarse . Semiego, 58lidated i ' R 2 -
1 3 \blf gray  .ygIigh| “SMy":(: Pebble  Clay{. . Medium: - [i° Dense.’ Moist o dLh*‘D\'\(_ wretl SOV"‘“@ f\O'VL
V alive red | Clayey | Gravel | I Fine - f Plastic : | CO.LC.CM‘ s son A
. Al 1 : _|iWeD. @_ Unconsolidated _ o e /3
' @Dy, tan  [Gravelly[ Boulder @ Poorly | VeryToarse [ . | L
e i |Dark’  Growy’ | "$gndy | Cobble Sl “ | Coarse | Semi-consolidated \’4 —bwwv\ yellao  v- é' we W‘K
"f :‘llﬂV gray -yeiow.| "SMy=‘| Pebble Clay Medium ‘Dense Sondlttove, Loell Sovted - i e
) olive red. | Clayey | ‘Grave! .Fine _ ‘ . Plastic . cﬂbo-b Qemewh VZS
| - el m ‘|" Unconsolidated' :|  Wet | - R : (DQ/B 6[3
. @l -tan: -|:Gravelly| Boulder -’_"P.doHy' Very Coarge " :. ) : @_ : L{" B rOt R Y e,\\e.'.‘.)' N, (—.n-e Q‘\a.z s
_ 1 . |Dark '@h"‘ ! ; Cobble Sl - Coarse . ‘|- Semi-consolidated T Az W
5 “tﬁ?{' gray @@ | Sity | Pebble . Ciay | Medum | Dense Moist | S8 Vova, ueil Sovted, wow Cale
; R Jolive red Clayey . Gravel |- Fine Plastic - 1 Qem{_—_q}rn om.
BT i L Y o).’ |... Unconsolidated. - Al . (OY]Z_ é/)
N Gl e el Ko W = oo s Y a D Ve e e
ark - . B _|_Cobble St rs6 |’ Semizconsolidate
; L ¢ - : @' Petible  Clay.| Medium | -~ Dense Monst quml Loeel SW noviCelc
w ; "| Clayey | Gravel 1. ‘Fine- Lo Plastic Q&WM N
i d s LD | G L (YR Y3
i g, tan | Gravelly _Boulde’r {?_ Poorly | VaryToarsé |.. ‘_ ™ i~ . G
. |Gark cBrown: | gAYy | Cobble. S| - Coarse . Semi:édnsplidéted N OLO-, V. G—l we 0 .
‘ ‘} Pl’ gray )ﬂ%«v Sity |- Pebble Clay ‘ Medium | Deénse , Nonieedle |
: 1 " [olive - -:red” | Clayey:| Gravel- st <Fine ] Plastic:: | i ] <evienlXatktow = 0. o 5 BB
R E R D) e Unconsolldated . to v‘ P Zj
i tan_. (i‘-ravelly Boulder an »P‘oo_rly Very Coarse L+ ’B*OWV\ Y'd'” v, g. M
: R Cobble ~ Stit—|- Coarse
g Pebble  Clay Medium Sond st wall Seded, oun~|
/ Gravel - Plastic S RS
. TR A SRR Q&kmcm,&, 4o -
‘Unconsolidated | wet |- ’LQ-J'\ [ AN LtOov D 5/3
EE B ,’"/. . i
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Project: )/ I'q =\|Lf85'~'it;\‘ wa ool Borehole# S =2~ (9 Start’ Date/T ime:____ -
Project # ‘ E ng/SampIerType e i=Eto 50 W ~'Stop Date/Time:__{ (5! 33 H~ 18-1%
SMA Field Tech: W& wd's 2%y \od,g Driller: (Iv\o e .Borehole.Diameter: -
8 .mﬁ I T S . 2 | ova | 3
. EE'_, . E Color ‘g-; Prln;_z;r:eSonl gv ,(Sgar:‘;:z,:fy). ) Cons_diidéilon ‘ ;g : TBSUH_S- Remarks (Use trace.lzzf::;?:gla::g‘g‘:::)t and with to: desnbav-v
»S. 128 ‘ 1@ ‘ , 1 2 | (pem)
-~ @— tan |'Gravelly} Boulder ,'%;.Poorly Very Coarse ). . '@ ‘ L*- -bsro\»-’w ‘[LHOUQ V- Q_'M GY'VOU
|Dark™ - ‘:@_V‘Qobble L Coarse Semi consna ed | . 6 ll 3 WO -B&
‘ _‘bjgr gray (W | STy~ | Pebble Clay Medium ‘Dense Moist | Sowl w'“ B adns "’”L"‘O\ c
i q +7 . jolive red- |, Clayey |- Gravel ; Fine Plastic’ Ceww-\-a{-‘m
‘ ‘ . 7Eim.. || .Unconsolidated. . o lO\/E- 5/3
- “{Light . tan | Gravelly} Boulder - § Y-CO i “Qockd”
. . Dark _ :(@rown) | 'SgAGD)| Cobble * Silt Coarse . .| Semi-consolidated | ~~ =] L‘L bvowkthlou V c" we ey
|~ \la"5°\ gray. (@ew)| Sity |'Pebble Clay| Medium Dense Moist | el shme v 2okl
‘ ,D +Jolive ired” | Clayey | Gravel i @ Fine . Plastic ] vev Y AT Slk.\_ | .
1 e L 0 waell | Mg FiRd) |- Unconsolidated | wet | .. L L ce 1oy I?,F/L/
Light tan- | Gravelly{ Boulder Sand Poorly Very Coarse | - ‘Rock Dry :|! o
Dark: brown |-Sandy | Cobble Silt:] - Coarse | Semi-consolidated ' il
gray yellow | Silty .| Pebble Clay *Medlum - Dense. Moist!]
alive red |;Clayey | Gravel i Fine Plastic C
) . o Wall |  VeryFine | Unconsolidatad Wet |-
Light tan ] Gravelly| Boulder - Sand| Poorly.]. Very Coarse .{: Rock Dry. .}
‘ Dark  trown |: Sandy | Cobble  Silt Coarse | Semi-consolidated { |-
: gray  yellow’|" Silty | Pebble Clay Medium "'Dense Moist
olive red . |. Clayay |' Gravel Fine 1 Plastic ‘
- . S - Well Very.Fine ‘Unconsolidaled | Wet .
Light tan *[:Gravelly| Boulder Sand| Poorly{ Very Coarse |: Rock Dry '}
Dark  brown'} Sandy | Cobble  Silt -Coarse . | Semi-consolidated e
gray  yellow.| Silty. | Pebble: Clay Medium. Dense Moist |-
olive -red Clayey - Gravel Fine . Plastic ok
N . - .| weli] .veryFine...].. Unconsolidated | wet. .  :f. . oo
Light “tan Gravelly :Boulder * Sand] Poorly | “Very Coarse '|: ‘Rack’ ™~ " Dry Y
Dark-  brown |- Sandy | Cobble  Silt ' Coarse ‘| Semi-consolidated 1l
gray yellow | Silty | Pebble Clay. Medium |  ‘Dense Moist '}
olive red | Clayey | Gravel 1l — Fme i _____ Plastic ‘ '
. . . L . "Well Very Fine . ‘Unconsolidated. | Wet_|.__ [ — .
Light tan Gravelly Boulder Sand| Poorly [ Very Coarse Rock | Dry - |:
Dark  brown | Sandy |- Cobble. Silt | -Coarse. | Semi-consoiidated ] |y
gray yellow | Silty.- || Pebble Clay Medium Dense Moist 1
olive red | Clayey | Gravel- Fine ‘ Plastic 1
- _weli-{ VeryFine -]  Unconsolidated | wet: |
Light tan | Gravelly| Boulder Sand| Poorly | Very Coarse .. Rock Dry |t
Dark  brown)] Sandy:| Cobble Sikt '} Coarse | Semi-consolidated T
gray yellow | Silty | Pebble Clay Medium " Dense Maist |-
olive red. | 'Clayey | Gravel ' .:Fine  Plastic ‘ T
Wall | VeryFine ‘Unconsalidated | Wet

Notes: -




Project:. B ; A 185}\ ThebheallC Borehole# : 86'4 _ ) Start Date/Tnme i- /C‘?' 1= /?- /4
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) Preds . B ~ Dr||ler 'MO'IT‘ = . _.Borehole. Diameter:

SMA Field Tech: 44 i vu\

[ ; I . @ ! ~F .
?;:.ﬁ ﬂg' Color §-'_§ .| Primary Soil | E ‘| - Grain Size Consolidation .‘3: 1 re(::ﬁs:' Remarks (Use trace, occasl?nal. fraguent and with to:desribe
{,'5-3‘ F : '§ 3 - Type S (Sands Only) o e g " (ppm) increasing. amounts)
w ? : : i ‘
|Light. tan’ |:Gravelly| Boulder Sand] Poorly | Very Coarse | . Rock . ‘Dry - = .
1}»Dar‘k brown |Sandy { :Cobble  Sit:{ - - Coarse 1 Semi-consolidated | -- "'0.5 T gﬂ-m PLE
g q; "~ |aray yellow | Silty | ‘Pebble Clay. ] Medium - Dense Moist |
|,l v Jolive red | Clayey |- Gravel " Fine 1 Plastic B
' I - Well. |. VeryFine .| Unconsolidated Wet . :
7 Light ta‘n | Gravelly :Bodlder- San:d Poorly|. -Very Coarse - " Rock _ Dry-: H I 'L-OST Sﬂ' MPLE
: ©..q |Dark brown'| Sandy.| Cobble  Silt 1* . Coarse. ; Semi-consolidated . . ' )
] q‘ﬂr} gray. yellow | Silty Pebble Clay Medium ‘Dense | -Maist
*"") , Z. : olive red | Clayey | Gravel 1 Fine . Plastic
. . ) S ‘Well | Very.Fine ._Unconsolidated -
) ] Light tan | Gravelly] Boulder ¢SEB (Poory:|: Very Coarse ~ = \ 3
' : \Dari- §@ndy;| Cobble - Silt |~ \ |(:Semi:consoiidated):
°E 3 ?‘Z"I “|gray yellow Silty” - :Pebble» Clay e ), -ense-
\ B olive red | Clayey | Gravel E . B Plastic

N & . L
U B well’ I,,i, Unconsolidated | wet. [‘k~ .| Poss-l-ble; ,,’Po}"b % -
(EEY;  tan | Gravelly| Boulder Poorly | veryToarse .|~ ,(CRocR):"  [:«¢@B. |, o .
#g ;;;})f “Sandy .| Cobble S o Coarse :Sem@?@ﬁdated @' (B b"ow'\ v. s ine quain gchS“wﬂ:Qv‘
W

‘ L{ : g5 gray jENGW | 'Siy | Petble Clay| Meidium  Dense . | Moist tatl so-r{c& Qo(c. l-e Cvackova
1 7" |oive red. |. Clayey | Gravel L ;Fine, _ Plastc . ‘ ll. nas, ] .
) L ik 17Wep | weyFimy: | Unconsolidated " |- Wet |- € ' "9 3{-%5 “““ 1 5\/ 4 G/__j
1 169, tan | Gravelly| Boulder \@ | Poorly | Verytoarse | &P & 'S :
: : -{Dark e%y .gamdy |- Cobble . St | -~ Coarse .|’ Semi:consplidated @' ; : L 8 V ‘C;“" Q(‘M 9“&&3('0"—’& .
\5 ‘QZL gray yellow, | Sity | Pebble Clay | Medium. . Dense Moist [ ‘ W(’Jl SMLC& %l-vons Qalec Cem{'Q*\“&
' 1 Jolive ‘red | Clayey |- Gravel : _Fine ‘|- Plastic - : |

B 1l |6 | @i | unconsolidated | .wet'{. 5 \m.n,.,\,.,,L 4;
ight: .. tan | Gravelly{ Boulder ‘gahd| Poorly | Very Coarse (Roel O I B o

‘ ark: GO, @ Cobble - . Coarse Semi:consolldated | = | = : o
) & ?44 gray @Ol Sy | Pebble Clay| Medium | ° Dense -} Moist |: Do '5 l-ww. I/M}’ W‘C” 50\!’\‘6

< b - olive  “red’. ;Clayey Gravel |- (GO . Plastic : : nOYl ea,lcmvcous e

o : = oo laver]|  veryFine EUnconso!Idated-.l,'Wet,
: , ~|tight  an’ Gravell . :Boulder 82| ‘Poorly | Very Coarse {. ",

Dark — : "Cobble.  Silt .~ "Coarse Semn-consolldated
. ?’ q,d{ gray _Pebble’ Clay [: Medium- - Dense Molst
1 <177 lolive 1. Gravel' S i ' ISR Plastic: Lo

1 . Unconsolidated Wet -

* Very Coarse Semﬁgﬂ?idated. @ ' L{~ broww Yu( ow @ Twe. % .

CGght. tan - | Gravelly| Boulder

: Dark '@amyy | Cobble SW| 1| Coarse b o _
(4] Q:dv gray | Sity | Pebble Clay} 1 Medium . Dense | Moist| - ?WS(’U&L_.&JLH $W+¢ R, MV\ »
0" : olive. red.. ‘Clayey | Gravel | . »7 @'  Plastc | f O__M& Cem Cu\l'n,l-'on :
| ) A% | veryFine | ‘Unconsolidated | Wet - 2 5)’ b/3
it A der — / LA

Notes: .



Project; B TyvA (185 LineleatC

agez0bT

‘ Borehole#t S B "-'Zf _ Start Date/Ti imes______
Project # ng/SampIerType k. ' Stop Date/Time:__{.Ou 3 - \4—!9
SMA’ Fleld Tech: \-1-r wds /T #eJe/ Dnller mMp: TE __Borehole Diameter: .
ey : ' I 1 ' o -
2 & _ . = " ova |- .
£ a . 8- g : P ® - . 3 .
g. B E Color E ; : nrl;;r;/GSoll : gv ( ;::;2 :‘:y)‘ .Consolidation 2 7 results Remarks (Use tracéfi:;::::;?:;ia,:z‘g‘::;t and with to desribe
A , - B 18 | wem
1ghd tan | Gravelly| Boulder | Poorly [ Very Coarse =) | e
'_ DéfE eggn: . 'KAoAy-| Cobble Silt” Coarse | Semi-consolidated: - . .
: 1_ gray yely | Silty | Pebble Clay Medium ‘Dense " Moist | ) ] X i :
C? Q'4 olive ‘red” | Clayey |’ Gravel _ Fine ’ Plastic o . L=
- YL |- \@HYFPA | Unconsolidated | Wet . \N’D&'U“Q_ v‘\.p‘,cgg ’L.-‘:.T Y 6/3
N Aan: i <Gany |- Ver ik R :
;, an: \Gvia.yg[[x Boulder Poorly | ::Very Coarse : | @— '@, 1 i bvouns ‘{Lu vr. V. Crne HA
‘ ark - Qrowa) | - Jamdy:| Cobble - Silt Coarse Semi-consolidated . s
D gray -g@ldw | Sty | Pepble Clay Medium Dense Moist Aowdshora. Luell Sovbed, V\—W\e—aﬁ-e.
N | 0 i qu olive -~-'red .| Clayey | -Gravel o .Fine Plastic Q-&MM&Q»\
3‘ ‘ | : ] o ) Wi veg -| . Unconsolidated ' Wet 2.5Y &/3
J : f@; tan - _Grgv_elly Bouider Poorly | Very Coarse |  Rock: @ Lt\---b'fo“-"" Y?“otu . “_" ne uain
g ‘|Uark- | %yt | Cobble Silt- Coarse Semi-conStlidated | - ' b ™
| ( (oS [oey ¥@i| Sty | Penbie Clay ‘Medium- Dense Moist Rovdstome. (allSovtd, npw
d : olive rad Clayey | Gravel N Fine 1 Plastic calc C@w\m\-a_\-nm ‘
..... B s o )o@ | &eryFind, |, Unconsalicated | wet . . .2 5){ gé 3 .
l(@ an Grqyelly ‘Boulder .. ne Pooﬂ_y-_ Viery Coarse |’ =3 @_ : L{‘ \;v-owvs Yelloco - C: e wan
. Dark ‘ @ Cobble  Silt Coarse Semi-consolidated | n
‘L ‘0’,0" gray — wlioy:| STy” | Petible Clay | Medium Dense | Moist Somd Stonae, (X1 Sm Vorn.
dlive red | Clayey | ‘Gravel N -Fine Plastic dale eewombakson ]
: | @ep.| NeATFimy | Unconsolidated |- Wet | miner Piokide 2.5y 6/,?
tan . | Gravelly| Boulder ;3qng| Poorly -€oarse ' RosR. - @ Y
o | ; B ; : 5 , - Ot low. e gMa.
‘ Darx gandy, |- Cobble  Silt -l -Coarse .| Semi-consolidated L+ br ello V. gi "™ i
0"01* gray .g&élloy:| ‘Sity | Pebble . Clay Medium . Dense Moist : 607‘&5‘1’“‘1 et Sorked, e
\3 ' olive " ‘red | Clayey | Gravel : Fine Plasti¢ | ekle_ Q.emw\}q,{qa,\ o
4 _ | @] yeyFing). | Unconsolidated | wet | nfinae-toiobite 2.5¢ /3
- €@t tan | Gravelly|-Boulder .S@oij Poorly [ Very Coarse’ = 7
’ark Ric0 @ Cobble  Silt Coarse Semi-consolidated |* - L'\- bvou.)vk YL([O&) V- C' = W‘K
v e 0'”6 gray yettoy:| Silly | Pebble Clay |’ - Medium Dense Moist MSW . w.e,tl Sov—i-ad?. e V\Ca_QL
oL \ dlive " ‘red. | Clayey | Gravel _ ‘. Fine .. Plastic - Qemonta tion.
M;,) S nE o | '@l }  evEma: | Uncansolidated - |. Wet | Migev-Yiotite . 2 5)/ 6/3
: Light tan | Gravelly| Boulder Sand| Poorly; “Veljy-C_ oarse |. Rock Dry 1 + ‘/ C)
. 1Dark  brown | Sandy | Cobble Silt "Coarse Semi-consolidated 1. L- b'OWVL )’C low 4 L %’\a-‘ “~
D\ ﬂ Jaray yellow [ Siity- | .Pebble Clay Medium Dense Moist : scn-& Sl:u-v\-ﬂ. w ] S‘OF\W &;:S'Af
lj ' - Jolive red | Clayey:| Gravel ‘I Fine - Plastic : Q { : C-e _‘.o.*‘
: ' 1 ‘ ) . Well :].* Very Fine * Unconsolidated_ | Wat | O UV.5Y L/ 3.
Light' tan | Gravelly| Boulder Sand| Poorly| Very Coarse ""Rock’ Dy | - 7 e
Dark brown | Sandy | Cabble Siit " Coarse Semi-cansolidated:
gray yeliow |- Sitty | Pebble Clay Medium Dense Moist -
ohve red. Clayey Gravel : ‘Fine - Plastic
' _ Well Very Fine Unconsolidated | Wet

Notes:




‘Project:. Ec\/ﬂ LBSLAML\MC/ - Borehole# 56"’& : Co

Start Date/Tlme [&“ 4/0 -(?-L{,

Project # o o Rig/SamplerType: (GIEECE):6 O K- _ Stop Date/Time:____
SMA Field Tech:"_ i . réis'/-xs;*@cl?’:/w Driler:___ WG T € — Borehole Diameter. _
U - —_

D - T v 2N I EEE R . L ' ' R
éi g "Célﬁ i E-S‘ 1. Primary Soll ?__, ° Grain Size - ;1 Consoiidation 35 l’ lreos\l,xﬁs Remarks (Use trace, occasional, fraguent and with to desribe
38'{ I . -EE Type . -8 (Sands Only) . : ':g (ppin) , ‘increasing.amounts)

B Lighl' taﬁ'” Gravelly| Boulder ~Sand| Poorly | Very Coarse Rock | Dry . ) IR . e =
, Dark  brown | Sandy | Cobble Sit:| Coarse | Semi:consolidated | - LOBT SAM‘_? LE
1 \D:loray __ yellow |~ Sitty | ‘Pebble Clay ‘ Medium | - -Dense - | Moist| '
‘ ") -|olive  “‘red | Clayey | Gravel 1 Fine Plastic :
e s . Well |. VeryFine ..} Unconsolidated | Wet | 1
& on | Sravolyf Boudor gl Poory [ Veny Coarserl], = R 1 -8oe IR bvouo’wi%v‘e\(] v €l et
: ark  ~(prowp EQ e . K oarse 1 Semi-consolidate s 1 1 G
B e - : ' : dvse: - e |
v Z. AR ) yellow’| .Sity | Pebble Clay . Medium Dense _Moist; - G'V\&S'\' & V_\_'-; \\;\a_ wel\Sm\-eoQ
STy N0 |oWe:  red | Clayey | Gravel Fine, . ' Plastic 3&0%5 CaJ.Q 2 DIRYONE
’) . L : : al) n.:', Unconsolidated | wWet | | ' 07.5)/ /2.
. ‘ fighty  tan: [:Gravely| Boulder S@»Poor\y Very Coarse | E@r Tlem] L. u.w* N Q_ e t
| ., |Dark: Cbrown | &apdy:| Cobble Silt * ‘Coarse Semi:consofidated [ "™ . 1 + bvo i ‘ ¢ ' O(\a b
3 : tﬂ/ ‘yellow | “Silty | Pebble Clay | Medium: .| Dense Moist- |- 1 - _-\l%vn Whawd . well W
D" folive  red | clayey| Gravel’ : Fine -  Plastic : Q¢ _mm\ra.’n
e PV 64| Unconsolidated | wet |. -
- |G@  tan_|Gravelly[ Boulder - Gapl} Poorly. Very Coarse | "RELR! R
| A [P S| i Q@M | Cobble  Sitt” ‘ Coarse | Semi-consolidated | = ~7|;
\1) 5@ yellow | “Silty | Pebble Clay. Medium | Dense I Moist
‘-“ ' Tolve red. |. Clayey | Gravel | .Fine Plastic . . : i censsrtaibis
I R | e E - -Unconsalidated - |:- Wet | 5 S ) - ? Z 5’)’ 6/"21_
Gahd tan . [:Gravelly| Boulder ‘Poorty | Veéry Coarse | . @m Dy | IR ‘bv
‘L‘\ Dark oy &8y | Cobble - Silt : - Coarse - _ | Sami-consdfated |~ ~ |- : L =Y Q.
5 {0 @@ yelow | Sity | Pebble Clay | Medum | Dense Moist | 3l SMBW Ve ¥ Waid . el So vhed
|olive red | Clayey |. Gravel ~ Fine Plastic 1 :
SN S 8 L GED| IGUFD | Unconsolidatod | wet | | SL‘"““A— "“1@“"‘%‘4@\ ZSY'-WZ
B B ‘| Gravelly| ‘Boulder. ‘Sgg#| Poorly]  Very Coarse - ‘Hock: R B -
B Dark |--Sgogy,| Cobble Siit Coarse Semi-consolidated |~ - H b o \/t o V-‘-tc‘ -
; (0 ”-I gray 2. sity | Petble Clay. . Medium " Dense . |-Moist Sordstore, well 9"’ ® C
o , olive “Clayey | Gravel . . . Fing__ .. Plastc | . (',emavd-a.-l-vov\
‘:*;;,,f) . 1 . e f-.\/@.‘ i JUnconsolidated | Wet | -
] ‘ ;3 tan" | Gravelly[ Boulder » "Poorly { Vary Coarse ) @’
|0k tawd ia% ‘Cobble ~~ Bill | Coarse Sem»—consohdaled st
; 2 ;",:0, loray  @Q)y | Smy | Pebble Clay I Medium Dense Moist |
- A olive . red- | Clayey | Gravel ] Fine - I Plastlc g
: : y @ _NEy Find | _Unconsolidated | Wet' s ARSI Jh-cin okl b
Light- tan | Gravelly}. Boulder Sand] Poordy.| Very Coarse ..Rock .| Dry
. Dark  brown.| Sandy| Cobble Sit Coarse | Semi-consolidated: : (-+ D"o“"‘" Yd (‘-"“"' V- C' ne <’(\‘“"
8' ”7/0 gray yellow | Silty .| Pebble Clay| . Medium Dense | Moist| el Mol %W&'QQ Ov-V-.e"Y alyv 5\,\{- ca,(c
‘ olive red. | Clayey | Gravel ‘ ‘Fine Plastic . ) Y {
4 - T ‘ . i N & Givovkakion. Dome eloy
i K Well -|. Very Fine Unconsolidated | Wet Z 5)( 6/ }

Notes:: L L



Borehole#t < 6 -8

(/‘Q%.;Labfiz

Project: ) Start Date/Time:__ -
Project #.. Rig/SamplerType:; G (ZECC SOl ‘Stop Date/Time:_¢{ zz “-l"t 16
SMA Field Tech:: 143 ‘A\sf D.ade_, Driller___mo TE ~~ Borehole Diaméter: - . !
= | Eal . wf | ' o ‘ R S
.E.‘g_ E Color E%‘. . Prlrrll’:r:;Soil E. : ( s(;.;::: ?;:7 ):. N onsolidailon 5 ,r:‘\(‘ﬁs‘- Remarks (Use traca.I:::::;T:ala,::g::;t;and with to desribe
.}l ten | Cravelly) Boulder “@Ggmy| Poorly | Very Coarse”| - RGX 1.@ i L«l- Browom yellow V.Eine Spain
: 1 ‘| Dark @1 *Sagdwy Cobble "Silt-{ -Coarse Semi:consolidated } -
gt fory @[ siy | petiie ciay Medium Dense | Moist | ) Sond store ;wrell Sovied, very
) " 7 lolive ‘red | Clayey|: Gravel : L Fine _ Piastic’ i I shs\,"\,_ cale agMHHM
. ‘ . ‘ ) A I 2t} Unconsdlidated . | wet : - . 2. 5‘)’ (q/j
. .. |Light . .tan [Gravelly| Boulder Sand| Poorly.|. Very Coarse Rock. .~ " Dry.. €1 ’
I D | - |Dark ~ ‘brown:| Sandy | Cobble ~ Silt |- " Coarse .[iSemi-consolidated| .= L"“ )OVMK Yellou) V- ’C‘ ne. 7‘4 n
, ‘,’”,1/ gray.  yeliow | .Silty '|'Pebble Clay ‘Medium Dense Moist | M’“" U.)?.l\ Sov ey ) Vewy
AN olive red '} Clayey | Gravel 1 Fine . Plastic s\_,%\,\.\ C.q_\c. c.em“a)nm - .
. : “Well Very Fine | Unconsolidated Wet | VL o W iCa, 2. 5\/ é‘z .
) Light tan. |'Gravelly| Boulder Sand| Poory | Very Coarse |, =~ - Rock " | Dry
I Dark brown | -Sandy | Cobble Silt:| Coarse ’ Semi-consolidated | ‘
-1gray yellow Silty .]: Pebble Clay ‘Medium: Dense Moist {:
olive red |.Clayey | Gravel Fine : Plastic
. ‘ : Waell’ Very-Fine © Unconsolidated Wet ' |-
‘|Light " "tan | Gravelly}-Boulder Sand| Poorly | Very Coarse i Rock Dry |-
Jpark  brown | Sandy‘|‘Cobble  Silt ' Coarse | Semi-consolidated 1
gray  vyellow | Sity | Pebble Clay Medium ‘Dense " Moist |
olive red | Clayey | Gravel : ‘Fine Plastic |
L 1 o .| well Very Fine ‘Unconsolidated -} Wet !
Light tan " |.Gravelly| Boulder Sand| Poorly | Very Coarse Rock . Dry
|Dark  brown | Sandy | Cobble  Silt -Coarse . [ Semi-consolidated | 1
gray  yellow | Silty | Pebble: Clay Medium Dense Moist |
Jolive red | Clayey |. Gravel Fine Plastic 1-
L L . B .. ..] Well:} - VeryFine .:f . Unconsolidated .| wet |.
- JLight ‘tan | Gravelly| :Boulder.” Sand| Poorly |- Very. Coarse ° Rock" Dry - -
Dark’ brown |-Sandy | Cobble Siit | - Coarse Semi-consclidated |-
gray yellow:| Silty Pebble Clay. Medium Dense Moist
olive red | Clayey | Gravel ‘Fine Plastic .
3 : L ] well Very.Fine ‘Unconsolidated .- | - Wet
|Light tan” | Gravelly| Boulder Sand| Poorly | Very Coarse | Rock " Dry
ADark brown | Sandy |- Cobble  Siit ’ Coarse, | Semi-consolidated | .
gray  yellow | Silty | Pebble Clay Medium Dense " Moist
‘Jolive -red Clayey { “Gravel e Fine - Plastic - - .
' : : : well- | VeryFine | Unconsolidated | wet: |
Light: tan ]| Gravelly| Boulder Sand|.Poorly | Very Coarse .. Rock - Dry ¢
Dark brown.| Sandy | Cobble Silt - Coarse Semi-consolidated. f
gray —Vyellow |- Silty ‘| Pebble Clay Medium * Dense | Moist
ohve red | -Clayey Gila\iél :Fine " Plastic -
_ ’ Well Very Flne Unconsolidated | Wet

Notes:



B S Po%e)\ %'54

Project: %EYH (35— uh"w Borehole# 66 q : Starl Date/Time:;

Project# ‘ nglSampIerType o ) ' - ‘Stop Date/Time:
SMA Field Tech:: . DnIIer B Borehole Dlameter
é-%_ g Color is -|: Primary Soil Ejf -+ Grain Size ?" " consolidation é - 'rec:\\lxﬁs" Remarks (Use trace, occasional, freguent and with to desribe
.. - - . -1
s F ,g 3 Type .8 {Sands Only) . g -(P"m) ’ ‘increasing. amounts)
JLight:  tan. LGravelly| Boulder :gand} Poorly | VeryCoarse || focd !L'YC“ u) an Dt L
v @; -S@agy-| Cobble " Sit | | Coarse .|, Semi-consolidated ? : - e C _
- 7 gray - vellow [ ‘Sify | ‘Pebble ~Clay Medium ‘Dense iSadshonei ol 3“0-7 '\“-‘LI‘ Ca-USI‘hS ’
' ‘ \‘&B olive  ‘red :| Clayey'|' Gravel .l L Fine f. Plastic
] i L. - \@ Ty . ..]. Unconsolidated .
“|Light - tan | Gravelly| Boulder ‘Sgnd] Poorly |- Very, 1 <L
: L@__ ‘R | Sgi|. Cobble  Silt 1. Coarse | Semi-consolidated
: . &(\ ‘|laray.  yellow| Sity” | Pebble Clayj . Medium Dense
; ‘ ’Z’ i\\ olive red | Clayey | Gravel 1 Fine ¢ Plastic :
! [ N I L \@—/@!e .| Unconsolidated |
] Light tan - | Gravelly| Boulder -gﬁ_ﬁ_,’_Pbbﬂy Vary Coarse |. = - Rogk,
, 1 M’e%n’ ;5%_ Cobble -SW[ ° Coarse | SemiicGhsolidated |
. :5 \50 gray” "yellow | :Slly- {: Pebble Clay - 'Medium. - Dense "
\B olive red | Clayey | Gravel : Fine [ Plastic

I . !%__\_l@ne Unconsolidated | @ai|?" S ). '(D;YL ‘(/n/
\ Ligm tan - fc’,fa,,‘_’f’.".Y ‘Boulder .§gnB] Poorly | VeryToarse |- Rogk. . : D W VC.NDOJ brawn v e ‘2'

j \9" b@‘; ‘Sgmyy_| Cobble  Sitt” " Coarse | Semi-consolidated
\.{' |V gray _—yellow | 'Sity | Pebble Clay Medium “'Dense Mm,o.lsm.v\h\é CCausmsco\ov
ollve red Clayey | ‘Gravel Fine _ . Plastic o "'b
| | W&l yewEms | Unconsolidated | wer G | U ST : Loy 2 ¢/‘/
. ‘ Light tan ‘Gravelly Boulder . @ “Poorly Very oarse || .. @m ) : : (/ ; el‘l OU) b«own ) V. ﬁ, N C"l Guw
) B Oank: ,@\ -ganly |:Cobble  Silt. _--Coarse . | -Semi-co ated | : . +
5 \ gray yallow | S ‘_ "Pebble  Clay | Medium. Dense (%ol 9 el | steuin ‘XS(CW 5“‘—5
1. .|olive red _Gravel © Fine Plastlc B Bl llﬁfw)
‘ L . T v LRI Ve p.-{....Unconsolidated .| .Wet | A ) e IOX 2. '//¢ N
aif
" |Light ™™ "tan | Gravelly| ‘Boulder. Gar |Poorly | Very Coarse ' ‘-_é@:" ' @ DUJ «.\o B LoV . c‘ Ny % ai “
@5: oWy | Sandy | Cobble ~Silt | - Coarse Sami-consolidated | . = + - v
-ng gray yeliow'| Sity | Pebble Clay.| Medium .~ Dense letaini )‘ voc
\ olive : red ' { Clayey | Gravel i ]F.i'n‘e o " Plastic

wy 78 4

. _ .. | i@ed _@ | :Unconsolidated- |- , S
Llhf ta Gravelly| Boulder -§ Poorly | Ve T S i oy |,
9 n | Gravelly| Boulder ; oorly ryCoarse &gk QQ_ ; ﬁ D;(_ {e,l\m brown ‘v Q‘.N co,\_q_,“

ﬁ? T | rame ciay| | s | o | mordstons, s71stas g coec
d 1-0"“/9 Clayev y‘Gravel-' | e; éygﬁj : Unc:::::;;;ted "a‘ﬂths M | MR- ’%/ :
A f’”“'t%‘.:“dﬁ::’ G| o | somi e | DL brown, 7 frmt Grocin
e ﬂ& aray yellow |, Pebble  Clay o Medium ‘ : %W\dl% 4&»\!- o) lg-ku »\(‘b\é ; (-o,_\g -
Q ollve red. Gravsl ‘@ ] (I:yl_r;mp U_nébrhso"dated‘, 3';!.(”\-5 M . (0 V/Z 5/3 .

Notes:



Project: WJYA 1B s ne heas

Project #..

Borehole#: 8 6-Ql

Rig/SamplerType: GE 050K

Wz,ogz*/'

‘Stop Date/Time:

Notes:

SMA Field Tech \-} i vul.s [ D EQAQ, Driller: n\g wET . .Borehole:Diameter:.
" b : PO SN “I‘ . .'. 3 B .
.o . - | o | . I 21 ova 'l S _ s
5| o > in Size . : 1 . ‘ ;
. :EI- 2 E Color "‘g’ ; . Prln.':_ayr:esoll g_ (s(:::; grz:y) Consoiidation | E ‘ results Remarks (Use trace..i:z::::i):gala.’::lgl:ta;t and with to desribe
a9 . s s 8 | ‘ . } g (ppm) )
‘@ tar‘ji ‘: Gravelly Boulder : ~Poorly’ Véry‘Coarse (Ro 1 @Oy N . N e_ S
|2 % @ ? .Cobble  SHt{ . -Coarse Serrii-tensdolidated ! 0\\0 v r ' W ?"“‘ "'»-'
‘ 6‘ v)’ gray yellow Wy | ‘Pebble Clay Medium | ‘Dense Moist g)w ' Smé—ﬁoﬂ’“’e- 51O ” 3"&.?&\' 0\.% " ra clf-
Y™ oive red Clayey_ Gravel l . | . Fine Plastic 1974 -1 ;
L , @ | Unconsolivated | wet. | pdov | (e 5/3.
: i tan, Gravelly *Boulder. .- §an | Poorly. | - Very “Hoagk 1€ Ej!( ’ : M bvom
L €ToRp '@y | Cobble  Silt: " Coarse | Seml-consolidated | =] ~\ . & De- T ST ain
o s, ; . . . 0\ "5 m
. ‘ » 'gray yellow | Silty'*|" Pebble - Clay'}" Medlum Dense 1 Moist \0."- . 30"\&3 1O A\ B\Q_twn%
B ‘b ollve red. | Clayey | .Gravel Fine . .| Plastic 12 ‘ wel(sov {e&
',_\ . : , : ‘wa | ey Fn® | Unconsalidated. | .wet | ,30( ]l now ¢ de ;L )
; T tan. |'Gravelly| Boulder Poorly | Very Coarse . X« : @E TN m 24 -~ L d\ow braw
Dark - .| :8@mty:| Cobble ~Sit:[ ‘Coarse Semi-consalidated | - 6\,%‘3 { v\ L V EOV\‘L
g i 1}{ gray ity Siity->]: Pebble .Clay - Medium Dense Moist! \ Chva.l w. 50’%9—9'0% ;. \fav'\( \; ‘\\{-
. |otive rad | Clayey | Gravel Fine i Plastic : @,- AR A o ihes ]
o] . Fine i v ow very gl
: v : - | wEm.| YeryFmedi| Unconsolidated | Wet Bwu Laens v ol 3\‘}5’“ ok 2.5 YR @/3
; A V13 tan |'Gravelly| Boulder ;gang| Poorly | VeryCoarse | @l @ .| - ] { ey
: ) I 2T ) @' “Cobble  Silt. ' Coarse Semi:congglidated | » ™ i] S ( L L‘l‘ Yu. e v-Eine
| ade® gelow | 'Sy | Pebble Clay| - Mediun ‘Dense | moist{” Awi 30*\ s\m m‘ll Sov-tecl.
P ,‘mblive “red | Clayey | -Gravel - _Fine _ Plastic 'O‘BD( : SU&\\* o «o&o\/ . .
4 M . : ] W Unconsolidated: | Wet | OY \r\o-vvr.glc 5 AR '\//2— 6/3
tan ‘[:Gravelly| Bouider fg "Poorly’| Very Coarse s @ A X A, ell D, . Gt
. |park bWy @r}!—y . Cobble - Sill_ -Coarse - | Semi-consolidated BN Q,\‘S'“ ‘ ; bpwn~ Y G rme “
- |aray | Sty | Pebble Clay “Medium Dense e M's'm‘"" O %W‘H&\
() b - 4
\ . jolive “red” | Clayey |. Gravel - e Fine o Plastic \ S\.‘s\n dc \ 0&0\/ ' .
S PR IR A . @eD | Mgy Find' | . Unconsolidated .. f Sl.‘(\\-&p y tea U Z.5Y R 3
. - Righi): tan | Gravelly| :Bouldar ! "Poorly | “:Very Coarse * . A . ) l ou)
. 1 Dark - @ ' y | Cobble Silt Coarse Semi-consolidated L'A \/(’_l bvowy\ \l 'F ne QY‘*‘\'\
) ‘\{ 'l;ﬁ gray  yellow:| Silty | Pebble Clay| " Madium Dense SM%W W en- "M-l SCN—{-&_Q
g S ollve red | Clayey | Gravel |  Fine " Plastic ‘ oo/ S\ S)\-"‘ ol ofo
N , .| Gavey | Gray 1. . o&ov
) I 4 ‘@el.| iGeryFinay. | “Unconsolidated- | - NMevy 5\.er+ Caj?_c_( er
1 Jght=—an | Gravelly _Boulde’r ¢ Pagorly | Very Coarse - Qra ¢ :
: |Dark By | Saidyy| Cobble. Silt | Coarse | Semii¢onsalinated
11 5 - zﬁﬂgray Qellop’| Silty.. | Pebble Clay| g, | Medium Dense
. [ “|olive -red Clayey | Gravel @ Fine Piastic:
. 3 i ﬂ s ‘| Unconsolidated Cal S Ao e v o
@ lan | Gravelly| Boulder Poorly Very Coarse - L‘l‘ red&.a'fl b"'vwo\, ‘/ p' ne
‘ﬂ O3k QW | Gy | Cobble “Sit Coarse | Semi-consolidated { ¢ "
: 1 |orey: yellow |- Silty | Pebbie Clay Medium " Dense Jonel B ‘-“‘“ Yortd, S ll'skf
\y SR ohve '@ | Clayey | Gravel |- <Fine ' Plastic c,q,Qc cemen \—«.Lu‘g.\ _ _
’ ‘e, g Unconsolidated SYK Qj

Start Date/Time:_ IZ. :_72 f"’?"’(’
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PFOJGCt%tYA 185 LuMLﬂ—alb

Project#

ng/SamplerType !

Start Date/Tim;
- ‘Stop Date/Time:

Notes:

SMA Field Tech: ‘fividgi: Dy eole Dnller __Borehole Diameter::
- ' 2w : . Wl b A : T
L e @ : -3 . - I : o £ ' ova |- S s ) T
-] . B> Primary Soil '} : 1. Grain Size - | . = B ! Remarks (Use trace, occasional, freguent and with to.desribe
E §1£ E | :Color 7 g % Type g (Sands Only) Consolidation : E .r(e‘;uf:;: i 'incmasipg.amounts)
S r'@D——an ?rgygl}j Boulder Sand _Poorly Veryici:oarse o Rk 1< Lt vedd 15w bvown RV ‘ Twe atw,
o : Dark “ |S&_ 100bp|_e Silt'|. y ivCog._rse Semlfcpnsolldated_ Sor Ty . o tuiLwell §outed .
) C gb|oray ,}YB![wa  Silty | -Pebble Clay ~ Medium Dense \ Y ale. p
' l? \‘L's olive @ - Clayey | Gravel @ v Fine -Plastic’ SM‘J’Q‘L‘ wobhi w, i a“‘ﬁ < COmas
o N R ) gy, e ‘.| Unconsolidated 1 5\;(\:\\—0‘\ o&_ov 5 Y. ("/3
gl - tan 'Qrgygl!y 'Boulder:?n\ Poorly-‘ “-Very Coarsg; : R Ay . N c‘ . ‘r\a“\ 1
_ Dark m it o[ Cobble .-~ Silt . Coarse. :[: Semi:consolidated ,. :
18 - 75\‘ gray. {ye!l(')f'\il ~ ‘Silty " | Pebble Clay Medium Dense
1 olive @ Clayey | -Gravel _ .Fine B Plastic :
B | . {o@eh | VeiyFis | Unconsolidated | wet |
[ : tan '|‘Gravelly| Boulder }Sthfbony Ve'fy'Cdarse T " @ h
Dark-  brown [i:S; | Cobble Silt: Coarse | Semi:consolidated § -~ -
' yellow [ “Silty”.| Pebble : Clay ‘Medium- --[ - Dense. - Moist i
- red Clayey | Gravel - Fine Plastic A1
B E 1wl | verviEmg. ] - Unconsolidatad . Wet ' |-
tan | Gravelly -Boulder-f@ Paoorly:| . Very Coarse | 5. Dry. |-
’ i@, “Cabble Si | Coarse '} Semi:consolidatad . ‘ ' )
y yeltow | " Silty™| Pebble Clay Medium "'Dense ‘Woiy |
d red ‘| Clayey | ‘Gravel ' > " Plastic ) :
L : a -yl '|. ‘Unconsclidated | - Wet - 8
Light . tan |:Gravelly| Boulder ‘S ‘Poorly | Véry Coarse i . . Dry ' )
o |Dark  prown.] :samiy |- Cobble % .| ... Coarse - . |! Semi-consolidated . ; M Ol-\)e bvrowy\ ) V Ff e~ c'nef'
21 ‘?)7;5' gray,. % Silty | Pebble' . Clay | Medium. |~ Dense MEED| . C}‘V-'A.M Sevdstore . wrell Bo-tap. ‘
‘ @@ ‘red Clayey . Gravel R Fine |- Plastic 1 : "o ist (‘)’ UWW N )
1 A . @M . Unconsolidated Wet " m.m.&r_ﬂm&b R-5 2 "’/\j
Light ~ ‘'tan Gravelly ‘Boulder ~ Sand} Poorly | Vary Coarse | Rock ™ - Dry’ :
Dark  brown |- Sandy { Cobble  Silt Coarse .| Semi-consolidated | mosTO F SRM ch LOST
,D"[/ ﬁ‘b‘l g:‘;}; __)Lzlglgw 3ciuy Pebble Clay. " : I'V.Ieg.iur:n - ,Dens..e Moist 5\'\&\&\/ w\c\}ev. a_fL L_+ C{\Lf
7 plive . .| Clayey | Gravel ... |  Fine Plastic , 1o
o e ' ) ] well |. Very.Fine -Unconsolidated ' 'Wet ]
Lgh): . tan | Gravelly| Boulder : - Poorly | VeryCoarse |~ RGE®:: e
¢ panc  igrows:| 'Sy | Cobble. SIU| ‘| "Coarse. 'i| Semi-consolidated | - |
/:]gray Silty™-|. Pebble :'Clay X o Medium - . Dense i )
‘olive Clayey | Gravel - I@ .+ Fine Plastic: e
: : - o | e | Unconsolidated | wet- |- & e s
. tan - | Gravelly| Boulder ¢ Poorly|  Very Coarse ogk: | R \..+ olive bf owwn J.Line anOL .
1.‘/\ 511, Dark  wBpp{ géndy| Cobble Sit{] ' coarse Semi-consolidated- 2ond SYovra , vhod Yo weil Bovted .
e |r gray  yellow | Silty | Pebble Clay Dense Moist _ o
o Clive. red | Clayey| Gravel Plastic ¥ i :
I 7 S ‘Unconsolidated |* Wet _Nown.eale coment 2 - 5)/ 5/3
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'Project:; PIYA

SB-

Deise o of o

Start Date/Timé:. -

185 Ling Real Borehole#: g -
Project # i Rng/SampIerType Q.EE(_‘,_O 5DK ~Stop Date/Time;_'|:.
SMA Field Tech: Wl iwds/ Djede:.. Driller____n\o' XE Borehole Diametér:"
Z‘ ’ : o P 1
) %5 o o 3 8' . Primary Soll R ' Grain Size , .5. 1 OvA - " Remarks (Use trace, éccasional, freguent and with to.desribe
- E %.. E ‘ .c°|°r § -: { Ty'pe g (Sands Only) Consolidation : % . rpsult; b ‘increasing amounts)
- N- ‘ g uo’ “ n ‘ . 1 = ‘(ppm) '
i Kggbl; tan- 'Gray_@lly .Boulder ~SapA] Poorly | Very Coarse Qack . T2 b L_.\. O Live bvoww V.o Liwe Q(\%‘y\
- {Dark. Qgin | Sagdy,. | -Cobbl it. ‘ Semi-consalid R 8 )
25 1? K :raayi yollow | Sty ¢ :gzzsnz ;a"y A‘/:l::ifri ‘Densse e, Moist | 3 ¢ ze i Bt e YN Ow.
3 |digps red | Clayey | Gravel A I Fine . Plastic 1 Q.a, < M ing -
' . . R L Wb vayFmp:. | Unconsolidated R.5Y 5/u.
Light tan |-Gravelly| Boulder.. Sand|-Poorly | Very Coarse Rock - AN
‘ADark  brown Sa'ndy"] Cobble  Silt - Coarse. | ‘Semi-consolidated . A
gray.  vyellow | .Sity :| Pebble Clay Medium Dense Moisti[*
alive rad | Clayey | .Gravel N Fine' Plastc 1
» : ‘Well | VeryFine | Unconsolidated | wet | .
Light tan: ) Gravelly| Boulder- Sand] Poorly | Very Coarse Rock Dy } - 4
Dark-  brown'|-Sandy | Cobble Sit:{ ‘Coarse | Semi:consolidated '
gray . yellow | Silty..| Pebble - Clay ‘Medium: Dense. Moist .| :
olive red | Clayey | Gravel Fine : Plastic '
l : | welt Very Fine | Unconsolidated Wet ' |"
Light tan | Gravelly| Boulder' Sand| Poory | Very Coarse | |- Rock Dry
|park  brown’| Sandy }' Cobble  Sili " Coarse | Semi-consolidated
gray  yellow | ‘Sity | Pebble Clay: Medium | 'Dense " Moist |
i olive red \ Clayey | Gravel ’ "Fine Plastic
i N . e . .| - Well Very Fine -Unconsolidated - | - Wet
|tight”  ‘tan’|:Gravelly} Boulder Sand] Poory | Very Coarse f . Rock Dry
.|Dark  brown | Sandy | Cobble . Silt Coarse. |- Semi-consolidated I
gray yellow:| Sity | Pebble  Clay Medium Dense Moist |
olive ‘red Clayey . Gravel - ‘ Fine . Plastic . :
. o o) Welli' ' Very Fine .{.. Unconsolidated : _
Light ‘tan - Gravelly :Boulder * Sand| Poorly [ Very Coarse "|- =~ ~Rock ™~ 1
Dark brown |--Sandy | Cobble  Silt ' Coarse . Semi-consolidated |
gray yellow'{ Silty Pebble Clay | Medium Dense
ofive ~ “red | Clayey | Gravel Fine. | Plasic | ‘L
: i L | -Well |. Vvery.Fine :Unconsolidated .
|Light - tan | Gravelly| Boulder Sand| Poorly | Very Coarse Rock
{Dark  brown | Sandy | Cobble, Sitt | Coarse || Semi-consolidated i1
gray yellow| Silty | Pebble: Clay Medium. |’ Dense Moist .
“lolive red | Clayey:| Gravel-- : Fine -y Plastic: - o
: ) . Well .{: VeryFine i}, Unconsolidated | wet:
Light tan | Gravelly| Boulder Sand| Poory | Very Coarse - Rock . Dry
Dark brown .} Sandy | Cobble Sit: Coarse i Semi-consolidated.
gray yellow Silty Pebble Clay Medium - Dense Moist.
dlive red. | Clayey | Gravel ' ~ :Fine. " " Plastic B T
: s Well .}l VeryFine ‘Unédnsolidated |* Wet

Notes::




HGU 185 Historical Spill Cleanup Sequence

1. 7/6/2015-Historical line release was discovered. Shut-in all wells connected to D
Manifold

2. 7/7/2015-Riley Industrial was brought in to begin the cleanup.
3. 7/7/15-7/17/15- Riley continued the cleanup.

4. 8/3/2015- Sauder Miller Associates performed release delineation sampling and a
report.

5. 10/13/15 -11/23/15- Continued removing contaminated soil and hauling to land farm.
222 yds®. of contaminated soil was hydrovaced by Crossfire and removed from lease and
taken to land farm.

6. Shut down cleanup operations for winter.

7. 4/4/16-Cleanup operations resume with Champion. Rosenbaum Consiruction hauled
510 Yds® of contaminated soil and sandstone to Land farms and landfill. All work guided
by Sauder Miller.

8. Continued Excavation through October.

9. 11/18/16-11/19/16-Drilled.9 core holes to delineate the remaining contaminated area.
Showed sandstone was not impacted at depths greater than 16 ft at the release
location.

10. shut bown for winter.

11. 4/2017-SMA Prepares final updated plan.

12. 6/15/17-10/24/17- Continued removal of contaminated soil and rock.

13. 11/17-Winterized location by covering area with liner. Shut down for winter.

14. present-Souder Miller preparing closure plans.
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Cultural Resource Inventory
BIYA Operators Remediation At The Hicks #2 Pipeline, #185 Pipeline, and Ute #1 Tank Battery
- San Juan County, New Mexico

ABSTRACT

Interior West Consulting, LLC (Interior West) was contracted by Souder, Miller & Associates, Inc. (SMA), on
behalf of BIY A Operators, to complete a cultural resource inventory for the proposed Remediation at the Hicks
#2 Pipeline Leak, #185 Pipeline Leak, and Ute #1 Tank Battery Spill on the Ute Mountain Ute Reservation,
San Juan County, New Mexico. The Bureau of Indian Affairs and the Ute Mountain Ute Tribe are requiring
that BIYA Operators mechanically remove soils that are stained and contaminated by petroleum fluids that
leaked from various well field facilities. The project was completed, in part, to comply with Section 106 of the
National Historic Preservation Act. The Ute Mountain Ute Tribal Historic Preservation Office (THPO) is the
lead agency, in consultation with the New Mexico State Historic Preservation Office (SHPO). The entire area
of potential effect (APE) is 1.85 acres, including approximately 0.1 acre at the Hicks #2 Pipeline, 1.5 acres at
the #185 Pipeline, and a 0.25 acre encompassing the Ute #1 Tank Battery. A total of 22.1 acres were
intensively inventories for cultural resources, including approximately 3.4 acres at the Hicks #2 Pipeline, 8.7
acres at the #185 Pipeline, and a 10-acre block encompassing the Ute #1 Tank Battery. The current
investigation consisted of a literature and database review, intensive pedestrian inventory, cultural resource site
documentation, and National Register of Historic Places (NRHP) evaluations. One (1) newly identified and
recorded archeological site (LA188129) was encountered within the survey area. The site is situated more than
160 feet (50 meters) southeast of the existing well pad disturbance and outside of the proposed APE. The site
area should be avoided by at least 100 feet by all ground disturbing activities and personnel associated with the
remediation work. The results of the inventory indicate that the Remediation at the Hicks #2 Pipeline Leak,
#185 Pipeline Leak, and Ute #1 Tank Battery Spill, as proposed, would have no effect to significant cultural
properties, and no further work is recommended. If undetected buried cultural resources are uncovered at any
time during project construction, the THPO shall be immediately contacted. Construction shall be temporarily
halted pending the notification process and further directions issued by the THPO.
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Cultural Resource Inventory
BIYA Operators Remediation At The Hicks #2 Pipeline, #1835 Pipeline, and Ute #1 Tank Battery
San Juan County, New Mexico

INTRODUCTION

Interior West Consulting, LLC (Interior West) was contracted by Souder, Miller & Associates, Inc. (SMA), on
behalf of BIY A Operators, to complete a cultural resource inventory for the proposed Remediation at the Hicks
#2 Pipeline Leak, #185 Pipeline Leak, and Ute #1 Tank Battery Spill on the Ute Mountain Ute Reservation,
San Juan County, New Mexico. The Bureau of Indian Affairs and the Ute Mountain Ute Tribe are requiring
that BIYA Operators mechanically remove soils that are stained and contaminated by petroleum fluids that
leaked from various well field facilities. The project was completed, in part, to comply with Section 106 of the
National Historic Preservation Act. The Ute Mountain Ute Tribal Historic Preservation Office (THPO) is the
lead agency, in consultation with the New Mexico State Historic Preservation Office (SHPO). The
investigation was conducted in accordance with policies and regulations implementing Section 106 of the
National Historic Preservation Act (NHPA)(Public Law 89-665), as amended, the Ute Mountain Ute Tribe
Cultural Resource Management Plan (Potter 2014) and the governing rules found in 36 Code of Federal
Regulation (CFR) Part 800, “Protection of Historic Properties.”

PROJECT DESCRIPTION

The project would include mechanical removal of soils that are stained and contaminated by petroleum fluids
that leaked from various well field facilities. The entire area of potential effect (APE) is 1.85 acres, including
approximately 0.1 acre at the Hicks #2 Pipeline, 1.5 acres at the #185 Pipeline, and a 0.25 acre encompassing
the Ute #1 Tank Battery. A total of 22.1 acres were intensively inventories for cultural resources, including
approximately 3.4 acres at the Hicks #2 Pipeline, 8.7 acres at the #185 Pipeline, and a 10-acre block
encompassing the Ute #1 Tank Battery. The current investigation consisted of a literature and database review,
intensive pedestrian inventory, cultural resource site documentation, and National Register of Historic Places
(NRHP) evaluations.

The current investigation consisted of a literature and database review, intensive pedestrian inventory, cultural
resource site documentation, and National Register of Historic Places (NRHP) evaluations. One (1) newly
identified and recorded archeological site (42SA31775) was encountered within the survey area. The site falls
outside of the APE and would not be impacted by the proposed undertaking. No further work is
recommended. The work was completed under the authority of Interior West’s annual cultural resource permit
issued by the Ute Mountain Ute THPO. Mark Lowe assisted with the fieldwork and site form production. The
project area was visited on June 23, 2017.

PROJECT LOCATION

The project is located on the Ute Mountain Ute Indian Reservation in New Mexico, about 8 miles south of
New Mexico’s border with Colorado. The project is located entirely within in Township (T) 31 North (N),
Range (R) 16 West (W), New Mexico Principal Meridian, in San Juan County, New Mexico. The project area
s depicted on the Chimney Rock (1993), Heifer Point}(1993), Palmer Mesa (1993), and Waterflow (1975),
New Mexico, U.S. Geological Survey 7.5’ topographic quadrangle maps (Figure 1).

o Hicks #2 Pipeline Leak: T31N, R16W, Section 23; Heifer Point Quad

e #185 Pipeline Leak: T3IN, R16W, Section 35; Chimney Rock and Waterflow Quad

o Ute #1 Tank Battery Spill: T31IN, R16W, Section 22-23; Heifer Point and Palmer Mesa Quad

NMCRIS No. 138506 1
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ENVIRONMENTAL SETTING

The project area is located along the eastern margins of the San Juan Basin, and is included in the Colorado
Plateau Semi-Desert Physiographic Province (Bailey 1995). Elevations within the project area range from
approximately 5,460 feet to 5,620 feet above mean sea level. The climate of the area is classified as arid
continental, characterized by cool, dry winters and warm, dry summers. Mean annual precipitation is less than
12 inches. Temperatures generally range from 60 to 100 degrees Fahrenheit (°F) in the summer and from 25 to
60°F in the winter. The factors of summer and fall rainfall and warm temperatures contributed to the success
of farming and thus played a large role in determining prehistoric and historic settlement.

The area is drained by Eagle Nest Arroyo, which is a primary tributary of the San Juan River about 10 miles
southwest of the project area.

The surface surrounding the project area is composed of sandstone overlying fine-grained mixed clastics, all
deposited during the Cretaceous. The surface is predominantly composed of decomposing bedrock or regolith
with shallow localized eolian and alluvial deposits. Landscapes are largely wind deflated. Soils known to
occur in the project area are dominated by the Farview-Beclabito-Rock outcrop complex, 1 to 10 percent
slopes, and the Farview-Rock outcrop complex, 1 to 10 percent slopes (NRCS 2017). Sediments, or parent
materials, are derived from locally weathering sandstone and shale bedrock; and subsequent soil textures
consist of fine-textured and sandy.

The project area falls within the lower range of the pifion and juniper belt (4,500 to 6,500 ft) of the southwest
uplands. Vegetation communities surrounding the project area consists of open valleys of sagebrush
surrounded by upland hills and ridges with pifion-juniper woodlands. Vegetation communities are determined
primarily by soils, elevation, slope, and aspect. Plants observed within the survey area included pifion and
juniper trees, big sagebrush, rabbitbrush, short grasses, weeds, and sparse forbs. Average surface visibility in
the area is between 50 and 75 percent bare ground. The landscapes surrounding the project area support
populations of mule deer, coyote, foxes, and lagomorphs. Birds of prey found in the area include eagles and
hawks. Other large birds include crows, ravens, turkey vultures, and Merriam’s turkey. A wide variety of
smaller birds are also common in the area.

NMCRIS No. 138506 3
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‘ Cultural Resource Inventory
BIYA Operators Remediation At The Hicks #2 Pipeline, #185 Pipeline, and Ute #1 Tank Battery
San Juan County, New Mexico

LITERATURE REVIEW

A pre-field records search was conducted to identify cultural resources in the immediate vicinity of the project
area. The research consisted of online searches and review of the archaeological database in the New Mexico
Cultural Resource Information System (NMCRIS) maintained by the Archaeological Records Management
Section (ARMS) at the Museum of New Mexico (MNM), Laboratory of Anthropology (LA)

PREVIOUS ARCHAEOLOGICAL INVESTIGATIONS

The results of the records search indicated that a total of three (3) previous investigations were completed
within 1 mile of the project area between 1979 and 2006, including:

e NMCRIS Activity No. 810: An Archaeological Survey for a Main Pipeline and Two Gas Well Tie-in
Pipelines in Northwest San Juan County. Completed in 1979 by the Division of Conservation
Archaeology. Linear survey located about 850 meters east of the Hicks #2 Pipeline Leak.

o NMCRIS Activity No. 20147: Archaeological Survey of Eight Seismograph Lines for ARMA
Geophysical, San Juan County, New Mexico. Completed in 1987 by La Plata Archaeological
Consultants. Linear survey that overlaps the northwest corner of the survey block at the Ute #1 Tank
Battery. '

e NMCRIS Activity No. 102839: Archaeological Survey of Resolute Natural Resources Co.'s Pipeline
Lease Renewal Project, Ute Mountain Ute Reservation, San Juan County, New Mexico. Completed in
2006 by Western Archaeological Services. Linear survey about 200 meters south of the #1835 Pipeline
Leak.

All three (3) projects are associated with oil and gas exploration and well-field development.

PREVIOUSLY RECORDED SITES

A total of two (2) previously recorded cultural resource sites are known to occur within 1 mile of the current
project area, including:
e LA66072: Historic Navajo habitation site with a hogan, lambing pen, and an artifact scatter located
about 250 meters northeast of the Ute #1 Tank Battery and northwest of the Hicks #2 Pipeline.
e LAG67186 is a prehistoric artifact scatter located about 1,100 meters north of the Hicks #2 Pipeline.
No previously recorded sites are known to occur in the vicinity of the #185 Pipeline.

SURVEY METHODS

The cultural resource inventory consisted of a pre; field literature review, intensive pedestrian survey, cultural
resource documentation, GPS mapping, and NRHP management recommendations. The work was completed
under the authority of, and with permission from, the Ute Mountain Ute THPO. Jeffrey A. Adams served as
principal investigator and field supervisor, and Mark Lowe assisted with the fieldwork. The project area was
visited on June 23, 2017. Weather conditions were hot and sunny, and ideal for the discovery of cultural
resources.

NMCRIS No. 138506 5
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BIYA Operators Remediation At The Hicks #2 Pipeline, #185 Pipeline, and Ute #1 Tank Battery
San Juan County, New Mexico

Pre-field investigations included a thorough review of archaeological and historical site records, databases,
maps, and reports maintained in the NMCRIS on-line database. The literature review covered areas up to 1
mile from the project area.

All portions of the survey area were inventoried using standard pedestrian transects spaced at a maximum of 15
meters apart. Survey areas were delineated and navigated with the aid of a Garmin etrex30 handheld GPS unit.
Special attention was given to areas of enhanced surface visibility, such as eroded areas, animal trails, anthills,
rodent mounds, and disturbance associated with the existing well-field facilities. Equipment used during the
fieldwork included a Garmin etrex 30 handheld GPS units for navigating transects, a Trimble Jun SB unit for
mapping resources (2-5 real-time precision); a digital camera with minimum 12.0 megapixel capability;
cellular phones; four-wheel drive vehicle; and misc. field equipment, such as a compass, tape measures, pin
flags, flagging tape, clipboard, pencils, etc.

Site Recording

When artifacts or features were encountered, they were marked with pin flags or flagging tape, and the
surrounding areas were examined carefully for additional materials. This was accomplished by covering the
area with informal landform guided transects and/or more formal, spaced transects (usually 2-5 m spacing).
When all visible cultural materials were identified and marked, and the resource was classified as a site or
isolated find, the appropriate documentation was prepared.

A cultural resource site is defined as a location of purposeful prehistoric or historic human activity. An activity
is considered to have been purposeful if it resulted in a deposit of cultural materials beyond the level of one or
a few accidentally lost artifacts
I. A cultural resource qualifying as a site under this definition should:

a. Consist of 30 or more artifacts of a single class within a 15 meter diameter area, OR

b. More artifacts of two or more classes within a 15 meter diameter area, OR

c. One or more features in association with artifacts, OR

d. Two or more temporally associated features without associated artifacts, OR

e. A single linear feature
All other resources encountered in the survey area not adhering to this definition were recorded as IOs on
Carson NF forms. Other documentation for I0s included artifact inventories, in-field artifact analysis,
photographs, scaled sketch mapping, and GPS mapping.

An LA site record was completed for the newly identified archaeological site within the survey area (sece
Appendix A). At a minimum, a completed site record consisted of an LA = site form; USGS location
established with a GPS; a scaled site plan map; illustrative, captioned color photographs supporting the
determination of eligibility; and photos or illustrations of diagnostic artifacts and features.

When encountered, hipped stone debitage and ceramics are analyzed in the field using a simple type-and-size
tally system. Debitage were sorted by material type, size, and flake stage (P=primary; S=secondary;
T=tertiary). Material types are dependent on locally available stone and other materials typical of sites in the
region.I Size class corresponds to each individual specimen’s maximum length; where items smaller than 1 cm
maximum length are size class 1, items between 1 and 2 cm maximum length are size class 2, items between 2
and 3 cm maximum length are size class 3, and so on. Ceramics were described and inventoried using basic
terms (e.g., plain grayware, basket impressed, whiteware, black-on-white, black-on-red, temper, polished, etc.)
based on regional ceramic typology and chronology for the San Juan Basin (Reed and Goff 1999; Wilson and
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Blinman 1993). Diagnostic ceramics (¢.g., painted sherds, rims), chipped stone tools (e.g., points, bifaces,
scrapers), and groundstone tools (e.g., metates, manos, mauls, axes) were analyzed in the field: each specimen
was GPS mapped; measured to the nearest millimeter using manual calipers, ruler, or tape measure; described
in written form; digitally photographed (except groundstone fragments); and sketched for reference. Standard
measurements included length, width, thickness, depth, base width, neck width, etc. Each tool was assigned an
alphanumeric reference beginning with an ‘A’ (e.g., A3). Features were documented and described in the
field. Documentation included feature dimensions; written descriptions; digital photography; and GPS
mapping. Features are also assigned an alphanumeric reference beginning with an ‘F’ (e.g., F3).

Digital photography was completed with a Nikon Coolpix AW110 digital camera with 12.0 megapixel capacity
and super-macro function for in-field artifact photos. At least two site area overviews were taken at each site
location. All temporally and functionally diagnostic artifacts (e.g., chipped stone tools, ground stone tools,
projectile points, ceramic sherds, beads, etc.) were photographed using the super-macro function. All
identifiable cultural features (e.g., hearth, room block, pit depression, midden, charcoal stain, etc.) were also
photographed. Selected photographic documentation is provided with the LA site record in Appendix A.

Map data were collected using a Trimble Juno SB handheld GPS unit and field mapping software with real-
time differential correction (WAAS), allowing sub-meter precision in the field. Elements of the sites and
isolates were mapped and recorded using points, lines, and areas with basic attribute data. The resulting data
files (shapefiles) were downloaded to Interior West’s GIS computer and projected in ESRI ArcMap 10.2 for
figure drafting. Site plan maps always contain, but are not limited to: a site boundary, diagnostic artifact
locations, feature locations, contour lines, vegetation changes, existing infrastructure, disturbances, drainages,
etc. Environmental attributes, such as topography, vegetation, and disturbances, are also mapped with the GPS
unit and confirmed by underlying the appropriate digital aerial and satellite imagery during the drafting
process. A site plan map is included in this report and with the LA site record in Appendix A.

NRHP Evaluations

Cultural resources within the APE must be evaluated for significance under the following federal regulations:
the National Historic Preservation Act of 1966, as amended (NHPA, 36 CFR 800), and the National Register
of Historic Places (NRHP, 36 CFR 60). This legislation ensures the protection of historic and prehistoric sites
and those properties that have value to the traditional beliefs of a community.

Under NRHP 36 CFR 60.4, cultural resources may be eligible for nomination to the National Register if they
"...possess integrity of location, design, setting, materials, workmanship, feeling and association” and if the
resources in question are resources:
a) that are associated with events that have made a significant contribution to the broad patterns of our
history; or
b) that are associated with the lives of persons significant in our past; or
¢) that embody the distinctive characteristics of a type, period, or method of construction, or that
represent the work of a master, or that possess high artistic values, or that represent a significant and
distinguishable entity whose components may lack individual distinction; or
d) that have yielded, or may be likely to yield, information important in prehistory or history.

PrehistJ)ric resources are most often evaluated under Criterion D for tllneir potential to yield information
important to prehistory, but all four criteria are considered. Significant information potential in a prehistoric
site requires that the site contain intact cultural deposits or discrete activity areas that can be securely associated
with a temporal period or discrete cultural group. The potential for intact cultural deposits may be inferred
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from surface evidence of cultural features or undisturbed Holocene strata with a surface manifestation. The
potential for temporal or cultural associations may be inferred from the presence of diagnostic artifacts or
datable materials. Historic resources may be evaluated under any of the Criteria. However, in the absence of
structural features, documented association with significant historic events, or the important contributions of
persons significant in history, historical resources more than 50 years old are evaluated under essentially the
same criteria as prehistoric resources. Isolated occurrences are considered not eligible for the NRHP.

SURVEY RESULTS

The intensive cultural resource inventory of the Ute #1 Tank Battery resulted in the identification and
documentation of one (1) new archaeological site (LA188129). No cultural resources were found at the Hicks
#2 Pipeline Leak and the #185 Pipeline Leak. The records search indicated that there are no previously
recorded sites in the immediate vicinity of any of the survey areas.

Site LA188129 (UTB-S-01) is an historic Navajo sweat lodge site located along the south edge of a shallow
tributary wash that flows northwest into Eagle Nest Arroyo (Figure 3). There is a large sandstone boulder that
forms a large south-facing rockshelter just to the north on the opposite side of the wash. There are large
boulders surrounding the site. The features are situated on the leeward side of a low ridge hill with recent
eolian deposition noted. Soils consist of tan sand and occasional gravels up to 1 meter deep overlying
sandstone and shale bedrock. Cryptobiotic soils cover the ground surface across parts of the site. Vegetation
consists of juniper trees, rabbitbrush, fourwing saltbush, snakeweed, bunch grasses, and sparse forbs, allowing
up to 75 percent bare ground visibility. The southeast corner of the existing Ute #1 well pad is about 60 meters
(125 feet) to the northwest of the site. The site is good condition, except for minor erosion of the landform by
sheet wash and wind deflation. The sweat lodge structure is partially standing and the associated features are
generally undisturbed and intact. There are also several rags scattered under the overhang, possibly from drill
rig workers.

NMCRIS No. 138506 8
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: > Y A :
Figure 3. Overvtew of LA188129 w:th tank ba ttery v1s1ble in background Jacing northwest.

The site consists of four (4) features (Table 2) and one (1) Pueblo I corrugated gra'yware rim sherd. Feature

- F1 is a partially standing sweat lodge on a low ridge slope along the south edge of the wash, Feature F2isa
mounded pile of discarded burned rock on the slope to the southeast of F1. Feature F3 is a large rock-heating
hearth located upslope of F1 and F2, consisting of burned rocks and ashy sediments. Feature F4 is a possible
hearth with one upnght slab several dlsplaced slabs, and ash and charcoal stained sediments.

Table 2. Feature descrlptlons from snte LA188129

7

_g?ture "Feature Type '. T '-‘Slze - C “|F eature lD Notes
| Small comcal shaped structure consnstmg of about 50 juniper llmbs
240 x 200 cm, up to 150 ¢m fong and 17cm diameter. Several forked limbs.
Fl Sweat Lodge
120 cm tall Cribbed with limbs along the bottom. Entrance on northeast side.

Large sandstone rocks incorporated on east side.

Mound of highly oxidized sandstone. 100+ rocks up to 50 cm

F2 Burned Rock Midden | 5.0x4.0m - ° | maximum length, but mostly 10-20 cm. Adjacent to the southeast
side of F1. Waste rocks dump pile.

Burned rock concentration with ash and charcoal staining. Upslope
F3 Hearth 40x25m to the south of F1 and southwest of F2. Rocks are washing
downslope to the north toward F1.

S . Small upright slab and a scatter of 4 other small tabular pieces of
F4 Hearth 140 x 120 cm sandstone. Ash and charcoal staining within scatter. Recent eolian
deposition in area.

Site LA188129 (UTB-S-01) is Jyeconuncnded to be eligible for the NRHP, as it is associated wit‘}_x Navajo
ceremonies, -and is likely to yield significant important archaeological information (criterion d). - There is a
partially standing sweat lodge with associated features, and there is recent eolian deposition across the site that
is likely to contain significant intact buried archaeological deposits. The site is more than 150 feet southeast of
the Ute #1 well pad and would not be impacted by the current project, as proposed. The site area should be

NMCRIS No. 138506 9
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San Juan County, New Mexico
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- HALL . . L VHaI:I Environmental Analysis Laboratory

: 4901 Hawkins NE
- E“VIRONMENTAL ’ _ Albuguerque, NM 87109
ANALYSIS . , . TEL:'505-345-3975 FAX: 505-345-4107

’ Websrte www.hallenvironmental.com

LABORATORY |

December 08 2016

Ashley Maxwell

Souder, Miller and Associates
401 W. Broadway

Farmington, NM 87401
TEL: (505) 325-5667

FAX (505) 327-1496

RE BIYA 185 Line Leak o OrderNo.: 1611C33

:Dear Ashley Maxwell

Hall Environmental Analysis Laboratory recerved 21 sample(s) on 11/23/2016 for the
analyses presented in the following report.

Th’ese were analyzed accordmg to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly intérpret your results it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes. considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualiﬁ'ed as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.
ADHS Cert #AZ0682 - -- NMED-DWB Cert #NM9425 - NMED-Micro Cert #NM0190

Sincerely,

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109 -



Analytical Report
Lab Ordef 1611C33.
'Hall *Envnronmental Analysns Laboratory, Inc. . Date Réported: 12/8/2016,

CLlENT Souder Miller and Associates : Client Sample ID: SB7-7.. . '| “
BIYA 185 Line Leak : Collection Date: 11/19/2016 9:45:00 AM
$l6l 1C33-001 Matrix: SOIL Recelved Date: 11/23/2016 7 40 00 AM
Result PQL Qual Un!ts: . . DF Date Arn_a!yzed . Batch.- )
: AN:I-C‘)NS _ . * : . '«Analyst LGT

.. 160 30 . mgl/Kg 20 12/2/2016 6:41:05- PM 28989

. Analyst: - TOM

- .‘,r_r:]-‘g/Kg 1 '11/29/2016 1:31:13PMT 28850
-%Rec 1 11/29/2016-1 31 13 PM 8850

Analys@ NSB

10535 AM 28847

* mg/Kg 1 11/28/2016:

. %Rec 1 11/28/2016 11.05 35 AM 28847

i Analyst AG
mg/Kg 1 12/1/201612 19 PM 23347 :
mg/Kg 1 12/1/20161219 9.PM 28847 ;
mg/Kg 1' 12/1/2016121919P
mg/Kg 1 - 12/1/2016 12:19:19 PM . 28847
%Rec 1 12/1/2016121919LPM 28847
+ %Rec 1 12/1/2016112:19:19PM. 288477
%Rec, 1 12/1/2016121919' .28847 7
%Rec 1

?_.|,12/1/2016 12 19:19 PM: 28847 .

rrL tion

4 t
"QC Summary repo:l and sample logm checklist for flagged QC data.and preservatlon info

Value exceeds Maximum Contaminant Level.
= Samplq Diluted Due to Matrix .

D
) H‘vi' {qudihg times for preparation or analysis exceeded
ND ‘Not Detected at the Reporting Limit
R
S

Sample pH Not In. Range

“'RPD outside accepted recovery limits Repomng Detectlon ‘Lll‘l‘llt

SEv-mw

% Recovery outside of range due to dilution or matrix



Hall Environmental Analysis Laboratory, Inc.

- Analytical Report
Lab Order 1611C33
Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates

Client Sample ID: SB7-15

Project: BIYA 185 Line Leak Collection Date: 11/19/2016 10:10:00 AM
LabID: 1611C33-002 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 150 9.9 mg/Kg 1 11/29/2016 2:40:29 PM 28850
Surr: DNOP 93.2 70-130 %Rec 1 11/29/2016 2:40:29 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12 4.9 mg/Kg 1 11/28/2016 12:16:03 PM 28847
Surr: BFB 93.7 68.3-144 %Rec 1 11/28/2016 12:16:03 PM 28847

Refer to the QC éummary report and sample login checklist for ﬂnged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level. B
D  Sample Diluted Due to Matrix E
H  Holding times for preparation or analysis exceeded J
ND Not Detected at the Reporting Limit P
R RPD outside accepted recovery limits RL
S % Recovery outside of range due to dilution or matrix w

-Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 2 of 28
Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33

Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates

Client Sample ID: SB8-5

Project: BIYA 185 Line Leak Collection Date: 11/19/2016 10:44:00 AM
LabID: 1611C33-003 | Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride ND 30 mg/Kg 20 12/2/2016 6:53:30 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.7 mg/Kg 1 ° 11/29/2016 3:03:36 PM 28850
Surr: DNOP 97.9 70-130 %Rec 1 11/29/2016 3:03:36 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 46 mg/Kg 1 11/28/2016 1:26:36 PM 28847
Surr: BFB 97.5 68.3-144 %Rec 1 11/28/2016 1:26:36 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.037 0.023 mg/Kg 1 12/1/2016 12:48:05 PM 28847
Toluene 0.073 0.046 mg/Kg 1 12/1/2016 12:48:05 PM 28847
Ethylbenzene ND 0.046 mg/Kg 1 12/1/2016 12:48:05 PM 28847
Xylenes, Total ND 0.093 mg/Kg 1 12/1/2016 12:48:05 PM 28847
Surr: 1,2-Dichloroethane-d4 110 70-130 %Rec 1 12/1/2016 12:48:05 PM 28847
Surr: 4-Bromofluorobenzene 95.6 70-130 %Rec 1 12/1/2016 12:48:05 PM 28847
Surr: Dibromofluoromethane 120 70-130 %Rec 1 12/1/2016 12:48:05 PM 28847
Surr: Toluene-d8 97.3 70-130 %Rec 1 12/1/2016 12:48:05 PM 28847

Refer to the QC Summary ref;ort and sample login checklist for ﬂaggéd QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

EEv—-muw

Analyte detected in the associated Method Blank
Value above quantitation range

Sample pH Not In Range
Reporting Detection Limit

Analyte detected below quantitation limits Page 3 of 28

Sample container temperature is out of limit as specified



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33
Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates
Project: BIYA 185 Line Leak

Client Sample ID: SB8-10
Collection Date: 11/19/2016 11:22:00 AM

Lab ID: 1611C33-004 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT

Chloride - ND 30 mg/Kg 20  12/2/2016 7:30:44 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 10 mg/Kg 1 11/29/2016 3:26:34 PM 28850 -
Surr: DNOP 98.8 70-130 %Rec 1 11/29/2016 3:26:34 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) - 9.5 4.9 mg/Kg 1 11/28/2016 1:50:02 PM 28847
Surr: BFB 95.6 68.3-144 %Rec 1 11/28/2016 1:50:02 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.42 0.025 mg/Kg 1 12/1/2016 1:16:58 PM 28847
Toluene 0.76 0.049 mg/Kg 1 12/1/2016 1:16:59 PM 28847
Ethylbenzene ND 0.049 mg/Kg 1 12/1/2016 1:16:59 PM 28847
Xylenes, Total 0.22 0.098 mg/Kg 1 12/1/2016 1:16:59 PM 28847
Surr: 1,2-Dichloroethane-d4 101 70-130 %Rec 1 12/1/2016 1:16:59 PM - 28847
Surr: 4-Bromofluorobenzene 92.7 70-130 %Rec 1 12/1/2016 1:16:59 PM 28847
Surr: Dibromofluoromethane 108 70-130 %Rec 1 12/1/2016 1:16:59 PM 28847
Surr: Toluene-d8 97.9 70-130 %Rec 1 12/1/2016 1:16:59 PM 28847

Refer to the QC Summary report and sample login checklist for flagged QC data and preser\Jation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H - Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 4 of 28
Sample pH Not In Range

Reporting Detection Limit

v -mw

Sample container temperature is out of limit as specified



Analytical Report
Lab Order 1611C33;
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33

Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates

Client Sample ID: SB9-21

Project: BIYA 185 Line Leak Collection Date: 11/19/2016 1:23:00 PM
LabID: 1611C33-007 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS _Analyst: LGT
Chloride 41 30 mg/Kg 20 12/2/2016 7:43:.09 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 31 9.6 mg/Kg 1 11/29/2016 4:35:56 PM 28850
Surr: DNOP 99.0 70-130 %Rec 1 11/29/2016 4:35:56 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 11/28/2016 3:00:51 PM 28847
Surr: BFB 104 68.3-144 %Rec 1 11/28/2016 3:00:51 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST ‘Analyst: AG
Benzene 0.053 0.025 mg/Kg 1 12/1/2016 1:45:51 PM 28847
Toluene 0.10 0.050 mg/Kg 1 12/1/2016 1:45:51 PM 28847
Ethylbenzene ND 0.050 mg/Kg 1 12/1/2016 1:45:51 PM 28847
Xylenes, Total ND 0.099 mg/Kg 1 12/1/2016 1:45:51 PM 28847
Surr: 1,2-Dichloroethane-d4 104 70-130 %Rec 1 12/1/2016 1:45:51 PM 28847
Surr: 4-Bromofluorobenzene 90.6 70-130 %Rec 1 12/1/2016 1:45:51 PM 28847
Surr: Dibromofluoromethane 115 70-130 %Rec 1 12/1/2016 1:45:51.PM 28847
Surr: Toluene-d8 97.8 70-130 %Rec 1 12/1/2016 1:45:51 PM 28847

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *

D  Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

Value exceeds Maximum Contaminant Level.

£Em-mw

Analyte detected in the associated Method Blank
Value above quantitation range

Sample pH Not In Range
Reporting Detection Limit

Analyte detected below quantitation limits Page 7 of 28

Sample container temperature is out of limit as specified



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33
Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates
Project: BIYA 185 Line Leak -

Client Sample ID: SB9-25
Collection Date: 11/19/2016 1:27:00 PM

LabID: 1611C33-008 . Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT

Chloride ND 30 mg/Kg 20 12/2/2016 8:20:23 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.2 mg/Kg 1 11/29/2016 4:58:59 PM 28850
Surr: DNOP 93.0 70-130 %Rec 1 11/29/2016 4:58:59 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst. NSB
Gasoline Range Organics (GRO) 5.0 49 mg/Kg 1 11/28/2016 3:48:04 PM 28847
Surr: BFB 100 68.3-144 %Rec 1 11/28/2016 3:48:04 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.18 0.025 mg/Kg 1 12/1/2016 2:14:44 PM 28847
Toluene 0.34 0.049 mg/Kg 1 12/1/2016 2:14:44 PM 28847
Ethylbenzene ND 0.049 mg/Kg 1 12/1/2016 2:14:44 PM 28847
Xylenes, Total 0.13 0.098 mg/Kg 1 12/1/2016 2:14:44 PM 28847
Surr: 1,2-Dichloroethane-d4 105 70-130 %Rec 1 12/1/2016 2:14:44 PM 28847
Surr: 4-Bromofluorobenzene 91.4 70-130 %Rec 1 12/1/2016 2:14:44 PM 28847
Surr: Dibromofluoromethane 113 70-130 %Rec 1 12/1/2016 2:14:44 PM 28847
Surr: Toluene-d8 95.2 70-130 %Rec 1 12/1/2016 2214:44 PM 28847

Refer to the QC Summary'report and sample login chechSt for ﬂagged QC data and preservation information.

-

D
H
ND

Qualifiers:

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

£ ve-mw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 8 of 28
Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified



Analytical Report

Lab Order 1611C33
Hall Environmental Analysis Laboratory, Inc. Date Reported: 12/8/2016
CLIENT: Souder, Miller and Associates . Client Sample ID: SB5-10
Project: BIYA 185 Line Leak Collection Date: 11/18/2016 3:54:00 PM
LabID: 1611C33-009 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses : Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 40 30 mg/Kg 20 12/2/2016 8:32:47 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.4 mg/Kg 1 11/29/2016 5:22:09 PM 28850
Surr: DNOP 95.3 70-130 %Rec 1 11/29/2016 5:22:09 PM 28850
EPA METHOD 8015D: GASOLINE RANGE i Analyst: NSB
Gasoline Range Organics (GRO) ND 49 mg/Kg 1 11/28/2016 4:11:28 PM 28847
Surr: BFB 95.4 68.3-144 %Rec 1 11/28/2016 4:11:28 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene '0.18 0.025 mg/Kg 1 12/1/2016 2:43:35 PM 28847
Toluene 0.29 0.049 mg/Kg 1 12/1/2016 2:43:35 PM 28847
Ethylbenzene ND 0.049 mg/Kg 1 12/1/2016 2:43:35 PM 28847
Xylenes, Total ND 0.098 mg/Kg 1 12/1/2016 2:43:35 PM 28847
Surr: 1,2-Dichloroethane-d4 109 70-130 %Rec 1 12/1/2016 2:43:35 PM 28847
Surr: 4-Bromofluorobenzene 89.8 70-130 %Rec 1 12/1/2016 2:43:35 PM 28847
Surr: Dibromofluoromethane 116 70-130 %Rec 1 12/1/2016 2:43:35 PM 28847
Surr: Toluene-d8 95.2 70-130 %Rec 1 12/1/2016 2:43:35 PM 28847

Refer to the QC Summary report and |sample login checklist for flagged QC dafa and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 9 of 28
Sample pH Not In Range

Reporting Detection Limit

fEv-mw

S % Recovery outside of range due to dilution or matrix Sample container temperature is out of limit as specified



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33
Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates
Project: BIYA 185 Line Leak

Client Sample ID: SB1-7
Collection Date: 11/18/2016 11:02:00 AM

LabID: 1611C33-010 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result - PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT

Chloride 46 30 mg/Kg 20 12/2/2016 8:45:11 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 15 9.8 mg/Kg 1 11/29/2016 5:45:12 PM 28850
Surr; DNOP 97.9 70-130 %Rec 1 11/29/2016 5:45:12 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 7.5 47 mg/Kg 1 11/28/2016 6:08:23 PM 28847
Surr: BFB 96.6 68.3-144 %Rec 1 11/28/2016 6:08:23 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.28 0.023 mg/Kg 1 12/1/2016 3:12:28 PM 28847
Toluene 0.47 0.047 mg/Kg 1 12/1/2016 3:12:28 PM 28847
Ethylbenzene ND 0.047 mg/Kg 1 12/1/2016 3:12:28 PM 28847
Xylenes, Total 0.15 0.094 mg/Kg 1 12/1/2016 3:12:228 PM 28847
Surr: 1,2-Dichloroethane-d4 101 70-130 %Rec 1 12/1/2016 3:12:28 PM 28847
Surr: 4-Bromofluorobenzene 90.9 70-130 %Rec 1 12/1/2016 3:12:28 PM 28847
Surr: Dibromofluoromethane 113 70-130 %Rec 1 12/1/2016 3:12:28 PM 28847
Surr: Toluene-d8 : 97.8 70-130 %Rec 1 12/1/2016 3:12:28 PM 28847

Refer to the QC Summary report and sarﬁple login checklist for flagged QC data anL preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation |Imlli_) age 10 of 28
Sample pH Not In Range

Reporting Detection Limit

fEv-mw

Sample container temperature is out of limit as specified
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33

Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates

Client Sample ID: SB2-7

Project: BIYA 185 Line Leak Collection Date: 11/18/2016 12:23:00 PM
LabID: 1611C33-012 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 120 30 mg/Kg 20 12/2/2016 9:10:01 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 9.8 mg/Kg 1 11/29/2016 6:31:14 PM 28850
Surr: DNOP 98.6 70-130 %Rec 1 11/29/2016 6:31:14 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst. NSB
Gasoline Range Organics (GRO) ND 4.7 mg/Kg 1 11/28/2016 6:55:09 PM 28847
Surr: BFB 94.5 68.3-144 %Rec 1 11/28/2016 6:55:09 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.037 0.023 mg/Kg 1 12/1/2016 4:10:13 PM 28847
Toluene 0.086 0.047 mg/Kg 1 12/1/2016 4:10:13 PM 28847
Ethylbenzene ND 0.047 mg/Kg 1 12/1/2016 4:10:13 PM 28847
Xytenes, Total ND 0.094 mg/Kg 1 12/1/2016 4:10:13 PM 28847
Surr: 1,2-Dichloroethane-d4 105 70-130 %Rec 1 12/1/2016 4:10:13 PM 28847
Surr: 4-Bromofluorobenzene 91.9 - 70-130 %Rec 1 12/1/2016 4:10:13 PM 28847
Surr: Dibromofluoromethane 114 70-130 %Rec 1 12/1/2016 4:10:13 PM 28847
Surr: Toluene-d8 . 97.9 70-130 %Rec 1 12/1/2016 4:10:13 PM 28847

Refér to the QC Summary report and Jample login checklist for flagged QC data and ﬁreservation information:

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

éE-o-—mw

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation hm"i’age 12 of 28
Sample pH Not In Range
Reporting Detection Limit

Sample container temperature is out of limit as specified




Analytical Repot't R
Lab Order 1611C33 | . -
Date'Reported: 12/8/2016 -

nvn‘onmental Analysns Laboratory, Inc.

: Souder Mlller and Associates Client Sample ID: : SB2-15 .
BIYA 185 Line Leak Collection. Date- 11/18/2016 12:58:00'PM
1611C33-013 Matrix: SOIL ~“Received Date- 1 1/23/2016 7:40:00 AM .

LabiID:

Result * . PQL. Qual Units

».mg/Kg
rﬁQ/Kg
%Rec

-\mg/Kg
“%Rec

.mg/Kg .12_/1/2015-'4:59:09';?M . 288477
ma/Kg - 12 P
_mg/Kg
‘mg/Kg
- %Rec
%Rec
%Rec

‘%Rec

12/1/201.6 4. 39 9-
12/1/20 6 4: 39
12/1/2016 4 39 09; F':M !
’12/1/2016 4: 39 0 PM ’

T . T QU S Gy

’ Not Detected it the Reporting Limit
“RPD outside accepted recovery limits

. % Recovery outside of range due to dilution or matrix




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33

Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates

Client Sample ID: SB3-5

Project: BIYA 185 Line Leak Collection Date: 11/18/2016 1:25:00 PM
LabID: 1611C33-014 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride ND 30 mg/Kg 20 12/2/2016 9:34:50 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS - Analyst: TOM
Diesel Range Organics (DRO) " 10 mg/Kg 1 11/29/2016 7:16:56 PM 28850
Surr: DNOP 93.2 70-130 %Rec 1 11/29/2016 7:16:56 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 49 mg/Kg 1 11/28/2016 7:41:47 PM 28847
Surr: BFB 92.3 68.3-144 %Rec 1 11/28/2016 7:41:47 PM 28847
EPA METHOD 82608B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.043 0.025 mg/Kg 1 12/1/2016 5:07:56 PM 28847
Toluene 0.1 0.049 mg/Kg 1 12/1/2016 5:07:56 PM 28847
Ethylbenzene ND 0.049 mg/Kg 1 12/1/2016 5:07:56 PM 28847
Xylenes, Total ND 0.099 mg/Kg 1 12/1/2016 5:07:56 PM 28847
Surr: 1,2-Dichloroethane-d4 105 70-130 %Rec 1 12/1/2016 5:07:56 PM 28847
Surr: 4-Bromofluorobenzene 91.6 70-130 %Rec 1 12/1/2016 5:07:56 PM 28847
Surr: Dibromofluoromethane 116 70-130 %Rec 1 12/1/2016 5:07:56 PM 28847
Surr: Toluene-d8 96.2 70-130 %Rec 1 12/1/2016 5:07:56 PM 28847

Refer to the QC Summary report and sample login checklist for Ilagged QC data and preservation information.

*  Value exceeds Maximum Contaminant Level.

D  Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

Qualifiers:

RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

£ ~w-mw

Analyte detected in the associated Method Blank
Value above quantitation range

Sample pH Not In Range
Reporting Detection Limit

Analyte detected below quantitation Iimiti, age 14 of 28

Sample container temperature is out of limit as specified



Analytical Re’borf
R Lab Order 1611C33
H: ll;ﬁﬂg' ;;pnmegtal Analysis Laboratory, I,nc.,.,‘. Gl e ;_z,: ‘Datt Reporied: z/s/zmj‘

Souder Miller and Assocnates ) . Cllent Sample ID: SB3 10 < e
BIYA 185 Lme Leak T ' Collectlon Date' 11/18/2016 2: 04 00 M.
: '16.,1.1-C33-015 ) Matrix: SOIL

Result PQL Qual: Umts‘

. :ND. 96
.. 903 70-130

- ND
928

68.3144. -

h’g’i/lig
= mgIKg
~%Rec .
. < 4%Ret
70430~ %Rec
704130 %Rec’

P (T QI (I G G e Y

Value'exceeds: Maximum Contaminant Level.
Sample ‘Diluted Due to Matrix

B

E

H Holdmg times for preparation or-analysis exceeded J
ND Not Detected at the Reporting Limit P Sample pH Not In Rang L
:‘R ~RPD outside accepted recovery limits - RL Reportlng Detectlolemn
W :




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33

Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates

Client Sample ID: SB4-5

Project: BIYA 185 Line Leak Collection Date: 11/18/2016 2:34:00 PM
Lab ID: 1611C33-016 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chiloride : 470 30 mg/Kg 20 12/2/2016 9:59:40 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND - 9.6 mg/Kg 1 11/29/2016 8:25:15 PM 28850
Surr: DNOP 98.0 70-130 %Rec 1 11/29/2016 8:25:15 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 47 mg/Kg 1 11/28/2016 8:28:23 PM 28847
Surr: BFB 92.8 68.3-144 %Rec 1 11/28/2016 8:28:23 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.10 0.023 mg/Kg 1 12/1/2016 6:05:43 PM 28847
Toluene 0.16 0.047 mg/Kg 1 12/1/2016 6:05:43 PM 28847
Ethylbenzene ND 0.047 mg/Kg 1 12/1/2016 6:05:43 PM 28847
Xylenes, Total ND 0.094 ma/Kg 1 12/1/2016 6:05:43 PM 28847
Surr: 1,2-Dichloroethane-d4 105 70-130 %Rec 1 12/1/2016 6:05:43 PM 28847
Surr: 4-Bromofluorobenzene 88.8 70-130 %Rec 1 12/1/2016 6:05:43 PM 28847
Surr: Dibromofiuoromethane 119 70-130 %Rec 1 12/1/2016 6:05:43 PM 28847
Surr: Toluene-d8 92.8 70-130 %Rec 1 12/1/2016 6:05:43 PM 28847

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

*  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

Qualifiers:

S % Recovery outside of range due to dilution or matrix

sE€v-muw

Analyte detected in the associated Method Blank
Value above quantitation range

Sample pH Not In Range
Reporting Detection Limit

Analyte detected below quantitation limitp age 16 of 28

Sample container temperature is out of limit as specified




Analytical Réport
Lab Order. 161 1C33‘
Cic . % . . DateReported:12/8/2016

e -  Client Sample ID: SB4-10 -
Prolect BIYA l8§ Lme Leak LT Collection:Date: 11/18/2016 3:09:00 PM
Lab lD :1611C33-017 ) TS Recelved Date. 11/23/2016 7:40:00 AM

‘_ . mg/Kg”
- mglKg
g

%Rec

. %Rec

e %Rec

95.7 70130 ' %Rec

Ref'er»_to"the LC Summary report and samplé login checklist for ﬂagged QC data éhd’ :pres,er'\:/afidﬁ"' informati

.- Value exceeds Maximum Contaminant Level.
" Sample Diluted Du‘e 10 Matrix

“ -Holding times for-preparation or analysis exceeded
Not Detécted at the Reporting Limit '

_ RPD :butside égcepted recoverylimits

Value above quantltauon range
Analyte detected below quamltano
Sample pH Not'In Range

Reporting Delecuqn Lvlmylt” o

éﬁ,-u'—-mw

. %:Recovery.outside of range due to dilution or matrix




Analytical Report

Lab Order 1611C33
Hall Environmental Analysis Laboratory, Inc. Date Reported: 12/8/2016
CLIENT: Souder, Miller and Associates Client Sample ID: SB5-4
Project: BIYA 185 Line Leak Collection Date: 11/18/2016 3:34:00 PM
Lab ID: 1611C33-018 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride ND 30 mg/Kg 20 12/2/2016 10:49:18 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) ND 10 mg/Kg - 1 11/29/2016 9:10:44 PM 28850
Surr: DNOP 96.1 70-130 %Rec 1 11/29/2016 9:10:44 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 48 mg/Kg 1 11/28/2016 9:14:57 PM 28847
Surr: BFB 93.4 68.3-144 %Rec 1 11/28/2016 9:14:57 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST - Analyst: AG
Benzene 0.096 0.024 mg/Kg 1 12/1/2016 7:03:31 PM 28847
Toluene 0.19 0.048 mg/Kg 1 12/1/2016 7:03:31 PM 28847
Ethylbenzene ND 0.048 - mg/Kg 1 12/1/2016 7:03:31 PM 28847
Xylenes, Total . ND 0.096 mg/Kg 1 12/1/2016 7:03:31 PM 28847
Surr: 1,2-Dichloroethane-d4 103 70-130 %Rec 1 12/1/2016 7:03:31 PM 28847
Surr: 4-Bromofluorobenzene 88.5 70-130 %Rec 1 12/1/2016 7:03:31 PM 28847
Surr: Dibromofluoromethane 112 70-130 %Rec 1 12/1/2016 7:03:31 PM 28847
Sum: Toluene-d8 96.2 70-130 %Rec 1 12/1/2016 7:03:31 PM 28847

| ! 1

' Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation hmlli_, age 18 of 28
Sample pH Not In Range

R RPD outside accepted recovery limits Reporting Detection Limit

fEv-mw

S % Recovery outside of range due to dilution or matrix Sample container temperature is out of limit as specified



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33
Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates
Project: BIYA 185 Line Leak

Client Sample ID: SB5-7
Collection Date: 11/18/2016 3:51:00 PM

LabID: 1611C33-019 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT

Chloride 38 30 mg/Kg 20 12/2/2016 11:01:43 PM 28989
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diese_l Range Organics (DRO) ND 9.7 mg/Kg 1 11/29/2016 9:33:23 PM 28850
Surr: DNOP 95.2 70-130 %Rec 1 11/29/2016 9:33:23 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 49 mg/Kg 1 11/28/2016 9:38:17 PM 28847
Surr: BFB 93.8 68.3-144 %Rec 1 11/28/2016 9:38:17 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.12 0.025 -mg/Kg 1 12/1/2016 7:32:27 PM 28847
Toluene 0.19 0.049 mg/Kg 1 12/1/2016 7:32:27 PM 28847
Ethylbenzene ND 0.049 mg/Kg 1 12/1/2016 7:32:27 PM 28847
Xylenes, Total ND 0.098 mg/Kg 1 12/1/2016 7:32:27 PM 28847
Surr: 1,2-Dichloroethane-d4 105 70-130 %Re¢ 1 12/1/2016 7:32:27 PM 28847
Surr: 4-Bromofluorobenzene 88.9 70-130 %Rec 1 12/1/2016 7:32:27 PM 28847
Surr: Dibromofluoromethane 115 70-130 %Rec 1 12/1/2016 7:32:27 PM 28847
Surr: Toluene-d8 97.7 70-130 %Rec 1 12/1/2016 7:32:27 PM 28847

'

Refer t6 the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *

Value exceeds Maximum Contaminant Level.
Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

RPD outside accepted recovery limits

£ v -muw

% Recovery outside of range due to dilution or matrix

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limiti, age 19 of 28
Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33
Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates Client Sample ID: SB6-5 .
Project: BIYA 185 Line Leak Collection Date: 11/18/2016 4:17:00 PM
LabID: 1611C33-020 Matrix: SOIL Received Date: 11/23/2016 7:40:00 AM
Analyses Result PQL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride ND 30 mg/Kg 20 12/5/2016 2:15:29 PM ' 28994
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Rangé Organics (DRO) ND 9.7 mg/Kg 1 11/29/2016 9:56:12 PM 28850
Surr: DNOP 102 70-130 %Rec 1 11/29/2016 9:56:12 PM 28850
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 49 mg/Kg 1 11/28/2016 11:11:17 PM 28847
Surr: BFB 94.6 68.3-144 %Rec 1 11/28/2016 11:11:17 PM 28847
EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: AG
Benzene 0.070 0.024 mg/Kg 1 -12/1/2016 8:01:11 PM 28847
Toluene 0.11 0.049 mg/Kg 1 12/1/2016 8:01:11 PM 28847
" Ethylbenzene ND 0.049 mg/Kg 1 12/1/2016 8:01:11 PM 28847
Xylenes, Total ND 0.098 mg/Kg 1 12/1/2016 8:01:11 PM 28847
Surr: 1,2-Dichloroethane-d4 106 70-130 %Rec 1 12/1/2016 8:01:11 PM 28847
- Surr: 4-Bromofluorobenzene 90.7 70-130 %Rec 1 12/1/2016 8:01:11 PM 28847
Surr: Dibromofluoromethane 114 70-130 %Rec 1 12/1/2016 8:01:11 PM 28847
Surr: Toluene-d8 98.8 70-130 %Rec 1 12/1/2016 8:01:11 PM 28847

Jefer to the QC Summary report and sample login checklist for flagged J)C data and preservation information.

Qualifiers: *
D

H
ND

R

S

Value exceeds Maximum Contaminant Level.
Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

RPD outside accepted recovery limits

£ v —-mw

% Recovery outside of range due to dilution or matrix

‘Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limi!Page 20 of 28
Sample pH Not In Range

Reporting Detection Limit

Sample container temperature is out of limit as specified



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1611C33

Date Reported: 12/8/2016

CLIENT: Souder, Miller and Associates
Project: BIYA 185 Line Leak

LabID: 1611C33-021

Matrix: SOIL

Client Sample ID: SB6-10
Collection Date: 11/18/2016 4:39:00 PM
Received Date; 11/23/2016 7:40:00 AM

Batch

Analyses Result - PQL Qual Units DF Date Analyzed

EPA METHOD 300.0: ANIONS ‘ Analyst: MRA
Chloride - 38 30 mg/Kg 20 12/5/2016 2:52:44 PM 28994
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 32 10 mg/Kg 1 11/29/2016 11:04:19 PM 28851
Surr: DNOP 105 70-130 %Rec 1 11/29/2016 11:04:19 PM 28851
EPA METHOD 8015D: GASOLINE RANGE ' Analyst: NSB
Gaspline Range Organics (GRO) 14 . 48 mg/Kg 1 11/28/2016 2:01:41 PM 28848
Surr: BFB 96.7 68.3-144 %Rec 1 11/28/2016 2:01:41 PM 28848
.EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 0.37 0.024 mg/Kg 1 11/28/2016 2:01:41 PM 28848
" Toluene 0.49 0.048 mg/Kg 1 11/28/2016 2:01:41 PM 28848
Ethylbenzene ND 0.048 mg/Kg 1 11/28/2016 2:01:41 PM 28848
Xylenes, Total _ 0.12 0.096 mg/Kg 1 11/28/2016 2:01:41 PM 28848
Surr: 4-Bromofluorobenzene 105 80-120 %Rec 1 11/28/2016 2:01:41 PM 28848

Refer to the QC Sumni]ary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

D
H
ND
R
S

Value exceeds Maximum Contaminant Level.

Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

£ v-mw

Analyte detected in the associated Method Blank
Value above quantitation range

Sample pH Not In Range
Reporting Detection Limit

Analyte detected below quantitation limiti_, age 21 of 28

Sample container temperature is out of limit as specified



QC SUMMARY REPORT

WO#: 1611C33

Hall Environmental Analysis Laboratory, Inc. 08-Dec-16
Client: Souder, Miller and Associates

Project: BIYA 185 Line Leak

Sample ID MB-28989 SampType: MBLK TestCode: EPA Method 300.0: Anions

Client ID: PBS Batch ID: 28989 RunNo: 39134

Prep Date: 12/2/2016 Analysis Date: 12/2/2016 SegNo: 1224235 Units: mg/Kg

Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLlimit %RPD RPDLimit Qual
Chloride ND 15

.Sample ID LCS-28989 SampType: LCS TestCode: EPA Method 300.0: Anions

ClientiD: LCSS Batch ID: 28989 RunNo: 39134

Prep Date:  12/2/2016 Analysis Date: 12/2/2016 SeqNo: 1224236 Units: mg/Kg

Analyte Result PQL SPKvalue SPKRefVal %REC Lowlimit HighLimit %RPD RPDLimit  Qual
Chloride 14 1.5 o] 93.9 90 110

Sample ID MB-28994 SampType: mblk TestCode: EPA Method 300.0: Anions

Client ID: PBS Batch ID: 28994 RunNo: 39175

Prep Date:  12/5/2016 Analysis Date: - 12/5/2016 SeqNo: 1225529 Units: mg/Kg

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit -%RPD RPDLimit Qual
Chloride ND 1.5 :

Sample ID LCS-28994 SampType: Ics TestCode: EPA Method 300.0: Anions

Client ID: LCSS Batch ID: 28994 RunNo: 39175

Prep Date:  12/5/2016 Analysis Date: 12/5/2016 SeqNo: 1225530 Units: mg/Kg

Analyte Resuit PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit - Qual
Chloride 14 1.5 0 95.9 90 110

Qualifiers:

*  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank

D  Sample Diluted Due to Matrix Value above quantitation range

H  Holding times for preparation or analysis exceeded Analyte detected below quantitation limits Page 22 of 28

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

wn =X

% Recovery outside of range due to dilution or matrix

£ v -muw

Sample pH Not In Range
Reporting Detection Limit
Sample container temperature is out of limit as specified




QC SUMMARY REPORT

WO#:  1611C33

Hall Environmental Analysis Laboratory, Inc. 08-Dec-16
Client: Souder, Miller and Associates
Project: BIYA 185 Line Leak
Sample ID LCS-28850 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics .

Client ID: LCSS . Batch ID: 28850 RunNo: 39005

Prep Date: 11/23/2016 Analysis Date: 11/29/2016 SeqNo: 1220400 Units: mg/Kg

Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 51 10 50.00 0 102 62.6 124

Surr: DNOP 46 5.000 92.6 70 130

Sample ID MB-28850 SampType: MBLK TestCode: EPA Method 8015M/D: Diese! Range Organics

Client ID: PBS Batch ID: 28850 ’ RunNo: 39005

Prep Date:  11/23/2016 Analysis Date:  11/29/2016 SeqNo: 1220401 Units: mg/Kg

Analyte Resuit PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) ND 10

Surr: DNOP 9.3 10.00 927 70 130

Sample ID 1611C33-001AMS SampType: MS TestCode: EPA Method 8015M/D: Diesel Range Organics

Client ID: SB7-7 Batch ID: 28850 RunNo: 39005

Prep Date: 11/23/2016 Analysis Date: 11/29/2016 SeqNo: 1220530 Units: mg/Kg

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 48 99 49.31 5.162 875 51.6 130

Surr: DNOP 4.4 4.931 89.9 70 130

Sample ID 1611C33-001AMSD SampType: MSD TestCode: EPA Method 8015M/D: Diesel Range Organics

Client ID: SB7-7 Batch ID: 28850 RunNo: 39005

Prep Date:  11/23/2016 Analysis Date: 11/29/2016 SeqNo: 1220531 Units: mg/Kg
Analyte Resuit PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
Diese! Range Organics (DRO) 50 9.5 47.26 5.162 94.4 51.6 130 3.01 20

Surr: DNOP 4.5 4726 95.5 70 130 0 0
Sample ID 1611C33-021AMS SampType: MS TestCode: EPA Method 8015M/D: Diesel Range Organics

Client ID: SB6-10 Batch ID: 28851 RunNo: 39005

Prep Date:  11/23/2016 Analysis Date: 11/29/2016 SeqNo: 1220905 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 59 9.8 49.02 31.95 54.9 51.6 130

Surr: DNOP 47 4.902 96.3 70 130
'Sample ID 1611C33-021AMSD SampType: MSD TestCode: EPA Method 8015M/D: Diesel Range Organics
ClientID: SB6-10 Batch ID: 28851 RunNo: 39005 '

Prep Date:  11/23/2016 Analysis Date: 11/29/2016 SeqNo: 1220906 Units: mg/Kg
Analyte . Result | PQL SPKvalue SPKRefVal %REC LowLimit HighLimit = %RPD RPDLimit Qual

| | ' |

Qualifiers:

*  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits

W = m @

Sample pH Not In Range
RL  Reporting Detection Limit
W Sample container temperature is out of limit as specified

Page 23 of 28



QC SUMMARY REPORT

WO#: 1611C33
Hall Environmental Analysis Laboratory, Inc. 08-Dec-16
Client: Souder, Miller and Associates
Project: BIYA 185 Line Leak
Sample ID 1611C33-021AMSD SampType: MSD TestCode: EPA Method 8015M/D: Diesel Range Organics
Client ID: SB6-10 Batch ID: 28851 RunNo: 39005
Prep Date:  11/23/2016 Analysis Date:  11/29/2016 SeqgNo: 1220906 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
Diesel Range Organics (DRO) 60 97 48.50 31.95 58.2 51.6 130 2.16 20
Surr: DNOP 45 4.850 92.4 70 130 0 0
Sample ID LCS-28851 SampType: LCS TestCode: EPA Method 8015M/D: Diesel Range Organics
ClientID: LCSS Batch ID: 28851 RunNo: 39005
Prep Date: 11/23/2016 Analysis Date: 11/29/2016 SeqNo: 1220914 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Diesel Range Organics (DRO) 52 10 50.00 0 104 62.6 124
Surr: DNOP 4.6 5.000 925 70 130
Sample ID MB-28851 SampType: MBLK TestCode: EPA Method 8015M/D: Diesel Range Organics
ClientID: PBS Batch ID: 28851 RunNo: 39005
Prep Date:  11/23/2016 Analysis Date: 11/29/2016 SeqNo: 1220915 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RKRPD RPDLimit Qual
Diesel Range Organics {DRO) ND 10
Surr: DNOP 9.8 10.00 97.6 70 130
1 | .
i ! :
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded }  Analyte detected below quantitation limits Page 24 of 28
ND Not Detected at the Reporting Limit P  Sample pH Not In Range
RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified



WO#: 1611C33
x 08-Dec-1 6

”-Souder,' Miller ahd Associates
"BIYA 185 Liné, Leak

" ‘SampType: MBLK -

TestCode: EPA Method 8015D: Gasoline Range

Batch ID: 28848 RunNo: 38984 s
Analysis Date' 11]28/2016 E - SeqNo 1219303 Units: ‘mg/Kg ' o
. Résult-‘ -PQL  SPK value SPK, Rera..,%REC Lolemlt HighLimit . %RPD'.?-,TRPbLimit - .
ND 50 . L . . ) R 1
. 910 1'oc_io, 5

SampType: LCS
Batch ID: 28848

Analysis Date: 1112812016
.+ =Result - PQL SPK value SPK Ref. Va

; ‘ised}\l'oi 1_21 9304 Units: mg/Kg -

25 5.0
990

%REC'i: Lowkimit * HighLimit .-%RPD~RPDLimit . Qual _ .| .
2500, . ° 0% 998, 746 123_ o
1000 ... - ":‘99-'0,:-'-, , .6,3§.3f,' 1,,4,?‘ .':; -

: 'érﬁblelD 1611C33-021Aﬂns SampType: MS
' Batch ID: 28848

Analysis Date: '»111281é016 N ‘ SeqNo 1219314 Units:’ mgIKg T

RunNo 38984

‘Result - PQL SPK.value- ‘SPK’ Rera 38

Lowlimit HighLimit  %RPD. +RPDLimit" - Qual

26 50 2493 . 1408 - 613 - 150°
1000 997.0 - o 68.3 144
_ TestCode: EPA Method 8015D: Gasoline Range -
Batch ID: 28848- .. RinNo: 38984
_ Analysis-Date: 11/23/2016 SeqNo 1219315 Units: 'mg[Kg

Result - PQL :SPKvalue SPK ReraI ’/oREC LowLimit -, HighLimit~  %RPD. .

z

Analyte

36 48 2413 - "14.08 918 - 613 150 ° ‘32.6'.;‘:
980 9653 102 . 683 144
; Sampfype': MBLK TestCode: EPA Mggho;l 8015D Gasoiihe Ran
Batch ID: 28847 ' RunNo: 38983
Analysis Date:” 11/28/2016 SeqgNo: 1219357 =Units: mg/Kg .

: ~Gasol|ne Range Orgamcs (GRO) . ND 5.0
] "890

‘< ,Resut PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD °RPDLimit

1000 88.9 68.3 144

'SampType: Lcs

Batch iD:- 28847
' Analysis Date’ 11/28/2016 SeqNo: 1219358 - Units: mg/Kg

TestCode: EPA Method 8015D: Gasoline Range
RunNo: 38983 v

Result PQL SPKvalue; SPKRefVal %REC Lowlimit HighLimit %RPD. RPDLimit’

i | i
¢ exceeds Maximum Contaminant Level ‘B Analyte detected in the associated Method Blank I
Sa ) ple Dlluted Due to Matrlx . E  Value above quantitation range o .
Holdmg nmes for preparanon or analysis exceeded ] Analyte detected below quantitation limits . . e ‘Pe-lgé?Z 50f 28
Not Detecled at the Repomng Limit P Sample pH Not In Range i
RPD utsxde accepted recovery hmus RL Reporting Detection' Limit
w

%_Recpye_ry utside of rarige dueito dilution or matrix

. . . . - . s o
Sample container temperature is out of limit as specified ™
LIS *




QC SUMMARY REPORT

WO#: 1611C33
Hall Environmental Analysis Laboratory, Inc. 08-Dec-16
Client: Souder, Miller and Associates
Project: BIYA 185 Line Leak
Sample ID LCS-28847 SampType: LCS : TestCode: EPA Method 8015D: Gasoline Range
ClientID: LCSS Batch ID: 28847 RunNo: 38983
Prep Date:  11/23/2016 Analysis Date: 11/28/2016 SeqNo: 1219358 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit = %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 25 5.0 25.00 0 99.1 74.6 123
Surr: BFB 960 1000 ! 96.3 68.3 144
Sample ID 1611C33-001AMS SampType: MS TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB7.7 Batch ID: 28847 RunNo: 38983
Prep Date: 11/23/2016 Analysis Date: 11/28/2016 SeqNo: 1219362 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 23 4.7 23.43 1.244 93.5 61.3 150 '
Sum:BFB 940 937.2 100 68.3 144
Sample ID 1611C33-001AMSD SampType: MSD TestCode: EPA Method 8015D: Gasoline Range
Client ID: SB7-7 Batch ID: 28847 RunNo: 38983
Prep Date:  11/23/2016 Analysis Date:  11/28/2016 SegNo: 1219363 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 28 49 24.39 1.244 111 61.3 150 20.0 20
Surr: BFB 970 975.6 99.2 68.3 144 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 26 of 28
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperature is out of limit as specified
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. SampType: MBLK® ¢ ¢ - - TestCode: EPA Mgth é:()2'1B: Volatiles . '
Batch ID; . 28848 ‘... RunNo: 38984 ° . : o
Analysis Date: »11/28/2016 A SeqNo 1219341 Units:- lmglKg < o
sResult PQL SPK value "SPK Ref Val; nghlelt:ﬂ:‘ %RPD RPDlelt ‘voual' By

“ND° 0.025 = ’ g
ND  0.050 i - 2 Lo
ND  0.050 - g :
0.10- _ ,
1.000 - -

e Analysns Date

‘;gar‘anypé: LCS:
Batch ID: 28848

Result

11/'281’.,2'?6.1“6- ;

., 088 .

R

097

094
26
1.0

S‘a‘ﬁ1pTyp‘é" MBLK
Batch ID: 28847

Analysns Date 11IZBI201G
CE

Result ™ PQL. SPK value. SPK-RGrVaILs

SeqNo 1219337 - Units:, %Rec

EEEEES

~1.000

_ RPDLimit

S

SampType LCS
Batch ID: 28847

Yo Analysns Date 1112812016 w

Resut PQL’ SPKvalue SPKRefVal ~%REC “LowLimit: HighLimit

A
. B

Units: %Rec

1.1

1.000 - : 114 - 7" 80 120

Analyte detected.in the associated Method Blank
Value above quantitation range -
Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Detection Limit

£@8ve-mw

Sample container temperature is out of limit as épeciﬁed
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QC SUMMARY REPORT

WO#: 1611C33
Hall Environmental Analysis Laboratory, Inc. 08-Dec-16
Client: Souder, Miller and Associates
Project: BIYA 185 Line Leak
Sample ID lIcs-28847 SampType: LCS TestCode: EPA Method 8260B: Volatiles Short List
Client ID: LCSS Batch ID: 28847 RunNo: 39098
Prep Date: 11/23/2016 Analysis Date: 12/1/2016 SegNo: 1222991 Units: 'mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene 0.99 0.025 1.000 0 99.1 70 130
Toluene 0.93 0.050 1.000 0 935 70 130
Ethylbenzene 0.97 0.050 1.000 0 97.5 70 130
Xylenes, Total . 31 0.10 3.000 0 102 70 130
Surr: 1,2-Dichloroethane-d4 0.51 0.5000 102 70 130
Surr: 4-Bromofluorobenzene 0.45 0.5000 89.3 70 130
Surr: Dibromoflucromethane 0.57 0.5000 114 70 130
Surr: Toluene-d8 0.47 0.5000 93.8 70 130
Sample ID mb-28847 SampType: MBLK TestCode: EPA Method 8260B: Volatiles Short List
Client ID: PBS Batch ID: 28847 RunNo: 39098
Prep Date: 11/23/2016 Analysis Date:  12/1/2016 SeqNo: 1222992 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
Benzene ND 0.025 ‘ :
Toluene ND 0.050
Ethylbenzene ND 0.050
Xylenes, Total ND 0.10
Sum: 1,2-Dichloroethane-d4 0.52 0.5000 105 70 130
Surr: 4-Bromofluorobenzene 0.47 0.5000 93.8 70 130
Sur: Dibromoflucromethane 0.60 0.5000 120 70 130
Surr: Toluene-d8 0.49 0.5000 97.4 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level. Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix Value above quantitation range
H  Holding times for preparation or analysis exceeded Analyte detected below quantitation limits Page 28 of 28

ND  Not Detected at the Reporting Limit

RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

£ v -muw

Sample pH Not In Range
Reporting Detection Limit
Sample container temperature is out of limit as specified
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Chain-of-Custody Record

lient: SM A

Turn-Around Time:

ﬁ Standard O Rush

ailing Address: Yol W. Broad way

Project Name:

BIMA 185 Live Lleaw

4901 H

Fowm dgdpn, MM 140/

hone#: &Xu& - 315 - 77538

Project #:

Y
o
=
QV

&

Tel. 505-345-3975

HALL ENVIRONMENTAL
ANALYSIS LABORATORY

www_hallenvironmental.com
awkins NE - Albuquerque, NM 87109

Fax 505-345-4107
Analysis Request

nail or Fax#: as'mea,. woaxwell € Sovdder Project Manager: = ’_5 63 ., E
. A miller, con al| © | 0
A/QC Package: . ) I & 2| o 2
ayw Q @
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If necessary, samples submitted to Hall Environmental may be subcontracted to other accredited laboratories. This serves as notice of this possibility. Any sub-contracted data will be clearly notated on the analytical report.
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HALL ENVIRONMENTAL
ANALYSIS LABORATORY
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If necessary. samples submitted to Hall Environmental may be subcontracted to other accredited laborataries. This serves as notice of this possibility. Any sub-contracted data will be clearly notated on the analytical report.



Department Of interior- Bureau of Land Management — Tres Rios Field Office - COAs

Well Name/Number: HSGU #185 Operator: BIYA Surface/Mineral Ownership: IND/IND
Leases: 751081035 Location: (STR, QQ) $35,T31N, R16W
API:3004510211 @ PAD(X), ACCESS (), PIPELINE ()

REQUIREMENTS AT ALL SITES:

Soil/Excavation: (These are comments to clarify the requirements based on the implementation of the plan and the IMDA criteria)

1. Operator must replace all contaminated material with clean, in-kind soil of a quality as good as or better than what is found on pg 7, Exhibit
B, of the IMDA.

2. Operator will excavate soils per the guidelines found on pg 13, Exhibit B, of the IMDA.

3. Operator will remove soils to an approved facility pursuant to pg 14, Exhibit B, of the IMDA.

Sampling: (These are comments to clarify the requirements based on the implementation of the plan and the IMDA criteria)
4. Exhibit B of the IMDA ranks this site over 20 points per NMOCD soil contamination standards. Oberatorjwill sample for the full table of
NMOCD soil contaminants found on pg 7, Exhibit B of the HSGU IMDA:
a. Benzene- 10 ppm limit
b. BTEX- 50 ppm limit
¢. TPH (DRO + GRO + MRO)- 100 ppm limit
5. Samples must follow EPA Method 602/8020 for Benzene and BTEX totals. (See IMDA, Exhibit B, Page 10)
6. Samples must follow EPA Method 418.1 or EPA Method Modified 8015 for TPH. (See IMDA, Exhibit B, Page 10)

Monitoring: (These are comments to clarify the requirements based on the implementation of the plan and the IMDA criteria)

7. Operator must submit plans to include 3-4 monitoring wells, to be installed down gradient of contamination for the entire HSGU field. Plans
submitted must be pursuant to pages 10-11 of Exhibit B of the approved IMDA.

8. Operator will include proposed dates for the start of construction, implementation of monitoring, as wel! as timeline of deliverables along
with the plan for monitoring wells, submitted for approval to the Tres Rios Field Office, pursuant' to all applicable sections of the IMDA.

Completed Reclamation of Spill: (These are comments to clarify the requirements based on the implementation of the plan and the IMDA
criteria)

9. Operator will submit closure and final reports via Sundry Notice pursuant to pg 16, Exhibit B, of the IMDA.

[



At this site specifically:

Background: (These are comments to clarify the requirements based on the implementation of the plan and the IMDA criteria)

'10. {COA) Operator must show evidence of properly capped pipelines. (See IMDA, Exhibit B, Page 3)

Soils/Erosion: (These are comments to clarify the requirements based on the implementation of the plan and the IMDA criteria)

11. (Comment) Operator will change all “Stormwater” subsections to “soils” or “erosion”.

12. (COA) Operator must remove all loose contaminated material still contained in and around the pit {soil, rocks, sticks, absorbent pads, etc.).
13. (COA) Operator must store any stockpiled contaminated materials in a lined and bermed location, or in a steal bin.

14. (COA) Operator must install a continuous string of wattles at the base of any stockpile of material to prevent erosion and movement of soil.

Winter Closure:

15. (Comment) Operator will remove the winter closer section of the approved work plan.
Timeframe:

16. (COA) Operator will have all work completed by December 17*, 2018.

Ryan N.Joyner Date
Natural Resource Specialist
BLM-Minerals Division




