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Dear Mr. Walker:

Higgins and Associates, L.L.C. (Higgins and Associates) h_aé prepared the following Comprehensive
Report for Groundwater Abatement Plan AP-10 at the Line NM-1-1 Site located in Hobbs, New Mexico.
The above referenced report documents the completion of the scope of work outlined in the Stage |
Abatement Plan dated March 22, 1999 as per the New Mexico Oil Conservation Division (OCD) Rule
19.E.3 for conducting assessment activities. The abatement plan presented a summary of the project
background, a description of assessment activities conducted to date, a general description of the
geology/hydrogeology, a discussion of the distribution of the hydrocarbon impacts, the scope of work for
Stage | assessment activities, and a schedule for implementation of the activities. The Stage |
Abatement Plan is included as an appendix to the following comprehensive report.

Higgins and Associates is pleased to provide environmental consuiting services for Phillips Pipe Line

Company. If you have any questions or comments regarding the following report please call me at (303)
708-9846.

Sincerely,

Higgins and Associates, L.L.C.

- Chris Higgins
NMUSTB Certified Scientist #234
President

9940 East Costilla Avenue, Suite B ° Englewood, Colorado 80112
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1.0 Project Background

The subject site is located in Unit N, Section 9, Township 19 South, Range 38 East, N.M.P.M,, Lea
County, New Mexico. The property on which the release occurred is largely undeveloped arid land. The
primary land use is grazing land for cattle. There are no surface bodies of water within 0.5 miles of the
site. Several pipelines and crude oil production wells are located in the area. Two crude oil production
wells are located near the pipeline release, of one which is located approximately 400 feet
east/southeast of the pipeline release.

On October 27, 1999, Phillips personnel discovered a release of unrefined petroleum products (crude
oil) associated with a local well field gathering pipe line located near the town of Hobbs, New Mexico.
Two gathering lines parallel each other at the release site. One line is a six inch diameter line and the
second line is an eight inch diameter line. The lines are separated by approximately one foot and are
installed three to four feet beneath ground surface. The line leak was noted by the detection of oil
impacts on the ground surface in the area of the release. The amount of crude oil released is unknown.

Phillips excavated approximately 1,500 cubic yards of petroleum impacted soil from around and below
the release location. The limits of the excavation were approximately 30 feet wide by 120 feet long and
averaged approximately 12 feet deep with the deepest extent around 18 feet. Petroleum impacts
remained in the base and side walls of the excavation and therefore excavation activities were halted
until the lateral extent of the hydrocarbon impacts could be defined.

Phillips personnel supervised the installation of a 4-inch diameter, 46 foot deep, monitoring well (MW-1)
to determine the vertical extent of soil impacts and to determine if the groundwater had been impacted.
The well was located approximately 10 feet north of the excavation. Visual contamination was observed
during drilling activities from a depth of two feet to total depth. Groundwater was reportedly encountered
at about 40 feet below ground surface. Approximately 13 feet of crude oil was detected on the water
table.

Phillips initiated a product recovery program from monitoring well MW-1 on December 12, 1998. The
program consisted of periodic bailing of the product from MW-1 utilizing a bailer. As of February 19,
1999, approximately 1,243 gallons of crude oil had been recovered from the water table by hand bailing.

A geophysical survey was conducted at the site by Ground Truth Technology, Inc. (GTT) from February
1, 1999 to February 8, 1999. The objective of the survey was to obtain preliminary information on the
lateral and vertical distribution of petroleum hydrocarbons prior to the installation of the additional
monitoring wells. The geophysical investigation consisted of conducting two methods as outlined below:

. Surface Induction Profiling (SIP). The SIP process provided general information concerning the
lateral extent of hydrocarbon impacts by identifying areas of high resistivity in the subsurface.
The SIP survey consisted of an induction coil and a receiver which were placed on the ground
surface. A grid was developed and surveyed on a 100 x 100 foot spacing and the SIP
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soundings were collected over a 25 x 25 foot spacing within the surveyed grid.

. Vertical induction Profiling (VIP). The VIP survey provided specific information concerning the
vertical extent of hydrocarbon impacts. The VIP survey was conducted by placing the induction
coil at various surface stations and raising the receiver from the bottom of MW-1 with a wire line.
Data was collected at 1/10th foot intervals along the well bore. The locations of the VIP lines
were selected based on the results of the SIP survey.

The SIP survey consisted of 316 soundings covering an area of approximately 4.4 acres. The VIP
survey consisted of 41 soundings taken along linear transects around the point of release. Five VIP
lines were run based on the outcome of the SIP survey. One line was located approximately 100 feet
west of MW-1 along a north/south direction. Two lines were located east approximately 75 and 100 feet
respectively from the pipeline in a north/south direction. The fifth line was located in an east/west
direction perpendicular to a high resistivity anomaly detected during the SIP survey. The lateral range of
the VIP survey from monitoring well MW-1 was about 200 feet. Several high resistivity anomalies were
identified by the SIP and VIP surveys. The anomalies will be discussed later in this report.

During the week of March 22, 1999, an Abanaki Corporation PetroXtractor product recovery system was
installed in monitoring well MW-1. The PetroXtractor makes use of the differences in specific gravity
and surface tension between oil and water. These physical differences allow the PetroXtractor's
continuous belt, which extends from the top of the well to the oil/water interface, to attract floating oil in
the well. The oil adheres to the belt and then travels through tandem “wiper blades” located at the well
head scraping the oil off both sides of the belt and into a discharge hose. The discharge hose is
connected to a 140 barrel storage tank located adjacent to the well. Due to the remote location of the
release site, the PetroXtractor was designed to operate from a 12-volt battery system which is charged
by a solar power unit. The PetroXtractor system was deployed for about a week before the solar power
unit was stolen. A new solar power unit was ordered and the PetroXtractor system was put back online
in June 1999. Approximately 1,006 gallons of crude oil have been recovered utilizing the PetroXtractor

system. As of September 10, 1999, a total of approximately 2,249 gallons (53.5 barrels) of crude oil
have been recovered.

Higgins and Assaciates, L.c
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2.0 Stage | Abatement Implementation

2.1 Drilling Activities

On July 13, 1999 through July 16, 1999, Higgins and Associates supervised the drilling and installation
of monitoring wells MW-2 through MW-10 and two shallow soil borings (SB-1 and SB-2) (Figure 1). The
results of the SIP and VIP geophysical surveys were taken into account for the locations of wells MW-2
through MW-10. The drilling activities were accomplished utilizing a truck mounted air rotary drill rig.
Grab soil samples were collected at two foot intervals. An attempt was made to continuous core well
MW-6. Due to poor core recovery and difficult drilling the continuous coring was stopped.

Soil samples were screened for volatile organic compound (VOC) headspace with a photoionization
detector (PID). Samples were split into representative portions. One sample was placed in an
appropriate laboratory container and placed on ice for possible analysis. The remaining portion of the
sample was screened with the PID as outlined in the OCD guidance document. Two soil samples from
each boring, including one sample from the water table interface, were submitted for laboratory analysis
of benzene, toluene, ethlybenzene, and total xylenes (BTEX) by EPA Method 8021, and total petroleum
hydrocarbons (TPH) by EPA Method 8015 Modified. The soil samples were and shipped on ice to
Pinnacle Laboratories in Albuquerque, New Mexico under chain-of-custody.

In addition to the above sampling, soil samples were collected from from borings MW-2, MW-5, and
MW-8 for phospholipid fatty acids (PLFA) and petroleum degraders Most Probable Number (MPN)
analysis. The PLFA analysis provides information of the general types, populations, and stress leve! of
the microbial community at the site. The MPN analysis provides information on the populations of
specific hydrocarbon degrading organisms. The results of all the soil analytical data will be presented
later in this report.

Monitoring wells MW-2 through MW-4 and MW-6 through MW-10 were constructed to a depth of 40 feet
utilizing 2-inch diameter schedule 40 PVC screen and casing. The wells were screened from 20 to 40
feet utilizing 0.020 inch slotted screen. The well annulus was backfilled with 10/20 silica sand to two feet
above the screen. Bentonite and cement was placed above the sand pack in the well annulus. A
locking steel protective riser was installed on each monitoring well to a height of three feet. Each well
was fitted with a J-plug water tight cap and secured with a brass lock.

Monitoring well MW-5 was constructed as above except that 4-inch diameter well materials were utilized.

The larger diameter well materials are to facilitate the installation of a product recovery system. Following
the installation of wells MW-2 through MW-10, each well absent of liquid phase hydrocarbons (LPH) was
developed by bailing and surging with a bailer. Purged groundwater was collected in 55-gallon drums.

Higgins and Associates, 1.c
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2.2 Groundwater Monitoring and Sampling

On July 16, 1999, groundwater samples were collected from the monitoring wells absent of LPH. The
wells sampled were MW-2, MW-3, MW-4, MW-9, and MW-10. A minimum of three well volumes of
groundwater were purged from each well with a bailer. Measurements of temperature, pH, and
conductivity were collected during purging to insure that the water sampled was representative of the
aquifer. Groundwater samples were collected and analyzed for BTEX by EPA Method 8021, TPH by EPA
Method 8015 Modified, polyaromatic hydrocarbons (PAHs) by EPA Method 8270, heavy metals (including
uranium) by EPA Method 6010/6020, alkalinity, chloride, fluoride, sulfate, and total dissolved solids by
EPA series 300, bromide by method 4500B, and mercury by EPA Method 7470. The groundwater
samples were placed on ice and shipped under chain-of-custody to Pinnacle Laboratories. The results of
the groundwater analytical data will be discussed later in this report.

Industry accepted standard operating practices were followed for all field activities to insure the quality of
the data obtained. A quality assurance plan was presented to Phillips Pipe Line Company and the OCD in

the Stage | Abatement Plan (Appendix A) dated March 22, 1999.

2.3 Rising Head Permeability Tests

On July 15, 1999, rising head permeability tests (slug out tests) were conducted in wells MW-2 and MW-9.
The tests were conducted by instantaneous removal of a volume of water from the wells and measuring
the rate of groundwater recharge into the well. The rate of groundwater recharge was measured using a
data logger connected to a transducer probe deployed in the wells. The data was evaluated using the
Graphical Well Analysis Package (GWAP). The data from the slug out tests will be discussed in the
Hydrogeology section of this report.
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3.0 Geology and Hydrogeology

3.1 Regional Setting

The regional geology surrounding the site is alluvium (unconsolidated) overlaying the Ogalalla Formation.
The Ogalalla is also known as the High Plains aquifer which extends north to south from South Dakota to
New Mexico and Texas. The Ogalalla was formed during the formation of the Rocky Mountains (Larimide
orogeny - late Cretaceous to end of Paleocene). The Ogalalla Formation primarily consists of outwash
alluvium deposited by the streams draining the newly formed Rocky Mountains. Caliche deposits are
encountered in those areas considered under semiarid to arid conditions. The caliche was (and continues
to be) formed as a result of the vertical movement of water through the unconsolidated alluvium from
rainfall recharge (downward) and evaporation (upward). The calcium carbonate and/or calcium sulfate
forms out of solution and creates a cementation effect. The origin of the calcarious material is either
eolian (wind blown dust) or eroded limestone within the alluvium of the Ogalalla.

The hydrogeology of the Ogalalla aquifer can vary tremendously on a relatively small scale due to the
wide grain-size distribution of the alluvial sediments. The regional water table slopes from west to east.
The saturated thickness of the Ogalalla ranges from 0 feet to the west to upwards of 1,000 feet to the
east. In the area of Hobbs, New Mexico, the saturated thickness may be 10 to 150 feet. Depth to
groundwater is shallower to the west and gradually gets deeper to the east. Aquifer recharge is primarily
rainfall; aquifer discharge is a combination of streams or springs and evapotranspiration.

3.2 Local Setting

Based on information obtained from the soil borings and the drilling of monitoring wells, the site specific
geology consists primarily of caliche mixed with sands and some gravel. The caliche was encountered
from ground surface to approximately 20 feet below ground surface. The sands and gravels were
encountered below the caliche to total depth. The drilling logs for each well are in Appendix B for
reference. The monitoring wells were surveyed for locations and elevations by a New Mexico licensed
surveyor. The survey provides data which is used to create the groundwater potentiometric surface map.

Groundwater was encountered in the monitoring wells at approximately 27 feet below ground surface.
Crude oil was detected in monitoring wells MW-1, MW-5, MW-6, MW-7, and MW-8. The groundwater
elevation and LPH thickness data for July 16, 1999 is in Appendix C. Figure 2 depicts the groundwater
potentiometric surface map for the July 16, 1999 data. The current groundwater flow direction and
gradient is to the southeast. The groundwater gradient is approximately 0.004 ft/ft. Based on the rising
head permeability test data from wells MW-2 and MW-9, the site specific hydraulic conductivity ranges
from 5.9 x 10 cm/sec to 3.5 x 10 cm/sec. Based on an estimated porosity of 30%, average hydraulic
conductivity of 3.1 x 10 cm/sec, and a gradient of 0.004 ft/ft, the average linear groundwater velocity is
approximately 42 feet per year. This data is consistent with the lithology encountered during the drilling
activities. The test data is included in Appendix D.

Higgins and Associates, 1.c
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3.3 Land Ownership and Well Records Search

A record search for area landownership and water wells within 1 mile of the site was performed. Figure 3
shows the resuits of the record search and water well locations. The wells listed are U.S.G.S. registered.
The New Mexico registered wells will be shown in the forthcoming Stage 1l Abatement Plan. There are
seven U.S.G.S. registered wells within a one mile radius of the project site. These wells were installed in
the 1940's and designated to be used for irrigation. The ENTRAC Corporation record search is in
Appendix E.

Higgins and Associates, 1.c
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4.0 Hydrocarbon Distribution '

The known phases of petroleum impacts associated with this site are adsorbed phase hydrocarbons,
dissolved phase, and liquid phase hydrocarbons. The lateral extent of petroleum impacts to the soil and
groundwater have been defined to the north, south, and east. The lateral extent of petroleum impacts

have not been fully defined to the west. The following is a summary of each of these phases as defined
by the assessment activities.

4.1 Adsorbed Phase Hydrocarbons

Petroleum impacts were apparent throughout the limits of the excavation from near surface to the total
depth. Fingers of petroleum were apparent in the side walls of the excavation indicating that shallow
migration of crude oil occurred along zones of increased permeability. Results of the Stage | assessment
activities have detected petroleumn hydrocarbon impacts exceeding the New Mexico action level of 100
mg/kg TPH for soil in borings for MW-4, MW-5, MW-6, MW-7, and MW-8. The levels exceeding 100
mg/kg TPH for the above referenced borings are limited to the water table interface. The following table
summarizes the soil analytical data during the assessment activities.

Table 1
Soail Analytical Resuits for NM-1-1 Site
Hobbs, New Mexico
All results reported in mg/kg.

Well ID Date Depth (ft) PID Benzene Toluene Ethyl Total TPH
reading benzene Xylenes
(ppmv)
NM Action 100 10 : 100
Levels
MW-2 07/13/99 10-12 26 <0.025 <0.025 <0.025 <0.025 <10
MW-2 07/13/99 30-32 16 <0.025 <0.025 <0.025 <0.025 39.6
MW-3 07/15/99 20-22 48 <0.025 <0.025 <0.025 <0.025 <10
MW-3 07/15/99 30-32 140 <0.025 <0.025 <0.025 <0.025 <10
MW-4 07/14/99 20-22 0 <0.025 <0.025 <0.025 0.032 <10
MW-4 07/14/99 30-32 134 0.029 0.16 0.25 0.27 ' 286
MW-5 07/15/99 20-22 314 <0.025 <0.025 <0.025 <0.025 <10
MW-5 07/15/99 30-32 >2,000 12 94 - 95 150 50,600
MW-6 07/14/99 24 -26 16 <0.025 <0.025 <0.025 <0.025 <10
MW-6 07/14/99 30-32 331 0.074 0.62 0.98 1.3 1,762
MW-7 07/13/99 14 - 16 16 <0.025 <0.025 <0.025 <0.025 <10

Higgins and Associates, L.c
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Mw-7 07/13/99 30-32 672 0.14 1.8 3.2 4.7 (756
MW-8 07/13/99 20-22 1 <0.025 <0.025 <0.025 <0.025 <10
Mw-8 07/13/99 30-32 235 0.15 0.99 1.2 1.6 {912
Mw-9 07/14/99 20-22 3 <0.025 <0.025 <0.025 <0.025 <10
MW.-9 07/14/99 30-32 15 <0.025 <0.025 <0.025 <0.025 <10

MW-10 " | 07/15/99 20-22 10 <0.025 <0.025 <0.025 <0.025 <10
MW-10 07/15/99 30-32 40 <0.025 <0.025 <0.025 <0.025 <10
SB-1 07/15/99 10 0 - - - - -
SB-2 07/15/99 10 0 - - - - -

Concentrations of adsorbed phase hydrocarbons appear to be isolated to the water table interface outside
of the excavated area. The migration of crude oil appears to have limited lateral migration prior to
reaching the water table. The analytical data shows soil impacts are defined to the north by MW-2, to the
south and east by borings MW-3, MW-9, and MW-10. Lateral soil impacts are not yet defined west and
south west of borings MW-4 and MW-6. Away from the release area, the zone of hydrocarbon impact is
isolated to the water table interface. The soil analytical data is included in Appendix F.

4.2 Liquid Phase Hydrocarbons

On July 16, 1999, liquid phase hydrocarbons (LPH) were detected in wells MW-1, MW-5, MW-6, MW-7,
and MW-8. The LPH thickness ranged from 0.35 feet in MW-6 to 6.08 feet in MW-5. LPH is present in
MW-1 but the thickness was not measured because the PetroXtractor product recovery system is
deployed in the well. An isopleth map depicting the apparent LPH plume is Figure 4.

4.3 Dissolved Phase Hydrocarbons

The lateral extent of the dissolved phase hydrocarbons has been defined to the north (MW-2), to the east
(MW-3), and to the south/southeast (MW-9 and MW-10). The only portion of the site which dissolved
phase hydrocarbons have not yet been defined is to the west/southwest (MW-4). The following table
summarizes the groundwater analytical data for BTEX and TPH during the assessment activities.

Higgins and Associates, 1.c
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Table 2
Groundwater Analytical Results for NM-1-1 Site

Hobbs, New Mexico
All results reported in ug/L.

Well ID Date Benzene Toluene Ethyl Total TPH
benzene Xylenes
NM Action 10 750 750 620

Levels
MW-2 07/16/99 3.6 27 1.3 0.5 <2,000
MW-3 07/16/99 <0.5 <0.5 <0.5 <0.5 <2,000
MW-4 07/16/99 720 1,100 260 280 3,000
MW-9 07/16/99 <0.5 <0.5 <0.5 <0.5 <2,000
MW-10 07/16/99 1.8 <0.5 <0.5 <0.5 <2,000

Monitoring wells MW-1 and MW-5 through MW-8 were not sampled due to the presence of LPH. Of the
wells absent of LPH, only MW-4 shows dissolved phase hydrocarbons above the New Mexico action
levels for benzene and toluene. Figure 5 is the Hydrocarbon Concentration Map which shows the
analytical data for BTEX and TPH. The wells sampled are below the action levels for ethylbenzene and
total xylenes. The groundwater analytical data is included in Appendix F.

4.4 Dissolved Phase Polyaromatic Hydrocarbons

The groundwater samples were analyzed for polyaromatic hydrocarbons (PAHs). PAHs were not
detected in wells MW-2, MW-3, MW-9, and MW-10. Well MW-4 had detectable concentrations of 1-
methylinaphthalene (10.8 ug/L), 2-methinaphthalene (10.3 ug/L), naphthalene (7.76 ug/L), fluorene (0.76
ug/L), and phenanthrene (1.08 ug/L). These concentrations are below the New Mexico action levels. The
analytical data is included in Appendix F.

4.5 PLFA and MPN Soil Analytical Data

Soil samples were collected from MW-2, MW-5, and MW-8 for the analysis of phospholipid fatty acids
(PLFA) and MPN. The data obtained from these analyses will assist in evaluating remedial options.
Further discussion of the PLFA and MPN analytical data for the site will be presented in the Stage |l
Abatement Plan.
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4.6 Other Groundwater Analytical Data

The results of the groundwater analytical data other than the BTEX, TPH, and PAH data is summarized on
the Inorganic Data Table in Appendix F. The analytical data presented on the table includes the major
anion and cations, total dissolved solids (TDS), and the New Mexico Water Quality Control Commission
(NMWQCC) metals. Included on the table are the field measurements of pH and conductivity. Total
dissolved solids ranged from 510 mg/L to 1,000 mg/L. Chloride ranged from 28 mg/L to 190 mg/L. The
NMWQCC standard for groundwater <10,000 mg/L TDS for chloride is 0.1 mg/L. However, background
concentrations of chloride are elevated in arid regions associated with an unconfined aquifer in contact

with caliche. No other analyte was detected above the NMWQCC standards for groundwater with TDS
<10,000 mg/L.

Higgins and Associates, 1i.c
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5.0 Disposition of Wastes Generated

As reported in the project background section of this report, approximately 1,500 cubic yards of soil were
excavated from the release area. With permission of the New Mexico Oil Commission Department
(NMOCD) and the Texas Railroad Commission (TRC), the excavated soil was hauled off site and
transported to Gaines County, Texas where it was used as a roadbase material. All drill cuttings during
well installation were spread out next to each well.

All well development and purge water from well sampling was containerized in 55-gallon drums. There is
a drum placed next to each well sampled.

The crude oil removed from MW-1 is stored in a 12-foot diameter, 140 barrel above ground storage tank.
The tank is located adjacent to well MW-1 and is centered within an earthen berm designed to hold twice
the capacity of the storage tank. Once the tank fills to capacity, the product will be pumped and hauled off
to the Phillips Pipe Line - Gaines Pump Station.

Higgins and Associates, r.c
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6.0

Conclusions and Recommendations

The migration of crude oil appears to have limited lateral migration prior to reaching the water
table. Concentrations of adsorbed phase hydrocarbons appear to be isolated to the water table
interface outside of the excavated area. The analytical data shows soil impacts are defined to the
north by MW-2, to the south and east by borings MW-3, MW-9, and MW-10. Lateral soil impacts
are not yet defined west and south west of borings MW-4 and MW-6.

On July 16, 1999, liquid phase hydrocarbons (LPH) were detected in wells MW-1, MW-5, MW-6,
MW-7, and MW-8. The LPH thickness ranged from 0.35 feet in MW-6 to0 6.08 feet in MW-5. The
LPH plume appears to have been defined.

The lateral extent of the dissolved phase hydrocarbons has been defined to the north (MW-2), to
the east (MW-3), and to the south/southeast (MW-9 and MW-10). The only portion of the site
which dissolved phase hydrocarbons have not yet been defined is to the west/southwest (MW-
4).Monitoring wells MW-1 and MW-5 through MW-8 were not sampled due to the presence of
LPH. Of the wells absent of LPH, only MW-4 shows dissolved phase hydrocarbons above the
New Mexico action levels for benzene and toluene.

As of September 10, 1999, a total of approximately 2,249 gallons (53.5 barrels) of crude oil have
been recovered either by hand bailing or the product removal system.

It is recommended that LPH product recovery continue using the PetroXtractor. A Stage || Abatement
Plan will be submitted with a proposed scope of work to address the next phase. Discussions in the
Stage |l Abatement Plan will include:

An updated map showing all land ownership and water wells within 1 mile of the site.

Drilling activities and well installations to define the lateral extent of petroleum impacts to the
west of borings MW-4 and MW-6.

Well installation(s) for remedial pilot tests to assist in performing a technological and economic
feasibility evaluation for a corrective action plan.

Description of remedial pilot and/or pump tests which will be proposed.

A long term groundwater monitoring and sampling plan.

Higgins and Associates, ric
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9940 East Costilla Avenue, Suite B
Englewood, Colorado 80112

303/708-9846
Fax 303/708-9848

March 22,1999

Mr. Tony Walker

Phillips Pipe Line Company
3B11 Adams Building
Bartlesville, Okiahoma 74004

RE: Stage | Abatement Plan for the Hobbs, New Mexico Gathering Line Release, Line NM-1-1SITE
Dear Mr. Walker:

Higgins and Associates, L.L.C. (Higgins and Associates) has prepared the following Stage | Abatement
Plan as per the New Mexico Cil Conservation Division (OCD) Rule 19.E.3 for conducting assessment
activities at the referenced site. The abatement plan presents & summary of the project background, a
description of assessment activities conducted to date, a generai description cf the geology/hydrogeoiogy,
a discussion of the distribution of the hydrocarbon impacts, the scope of work for Stage | assessment
activities. anc a scheduie for implementation of the activities.

Project Background

The subject site is located in Unit N, Section 9, Township 18 South, Range 38 East, NMPM, Lea County,
New Mexico. The property on which the release occurred is iargely undeveloped arid land. The primary
land use is grazing land for cattle. There are no surface bodies of water within 0.5 miles of the site.
Several pipelines are located in the area as illustrated on Figure 1 (attached). Two crude oil production
wells are iocated near the pipeline release. One well is in praduction and is located approximately 400
feet east/southeast of the pipeline release.

Phillips discovered a release of unrefined petroleum products (crude oil) associated with a local well field
gathering pipe line located near the town of Hobbs, New Mexico. Two gathering lines parailel each other
at the release site. One line is a six inch diameter line and the secend line is an eight inch diameter line.
The lines are separated by approximately one foot and are installed three to four feet beneath ground
surface. The line leak was noted by the detection of oil impacts on the ground surface in the area of the
release. The quantity of crude oil released is not known.

Phillips excavated approximately 1,500 cubic yards of petroleum impacted soil from around and below the
release location. The limits of the excavation were approximately 30 feet wide by 120 feet long and
averaged approximately 12 feet deep with the deepest extent around 18 feet. Petroleum impacts
remained in the floor and side walls of the excavation and therefore the excavation activities were halted
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until the lateral extent of impacts could be defined.

Phillips personnel supervised the installation of a 4-inch diameter, 46 foot deep, monitoring well (MW-1) to
determine the vertical extent of soil impacts and to determine if the groundwater had been impacted. The
well was located approximately 10 feet north of the excavation. Visual contamination was observed
during drilling activities from a depth of two feet to the total depth. Groundwater was encountered at
approximately 40 feet. Approximately 13 feet of crude oil was detected on the water table. The geology
and hydrogeology will be discussed below.

Phillips initiated a product recovery program from monitoring well MW-1 on December 12, 1988. The
program consists of periodic bailing of the product from the MW-1 utilizing a bailer. As of February 19,
1999 approximately 1,243 gallons of crude oil have been recovered from the water table.

A geophysical survey was conducted at the site by Ground Truth Technoiogy, Inc. (GTT) curing the period
of February 1, 1999 through February 6, 1999. The objective of the survey was to obtain preliminary
information on the lateral and vertical distribution of petroleum hydrocarbons prior to installation of
additional monitoring wells. The investigation consisted of conducting two geophysical methods as
outlined below:

. Surface Induction Profiling (“SIP”). The SIP process provides general information conceming the
lateral extent of the petroleum impacts by identifying areas of high resistivity in the subsurface.
The SIP survey consisted of an induction coil and a receiver both of which were piaced on the
surface. A grid was developed and surveyed on a 100 X 100 foot spacing and the SIP soundings
were collected over a 25 foot by 25 foot grid spacing within the surveyed grid.

. Vertical induction Profiling (“VIP™). The VIP survey provides specific information concerning the
vertical extent of the petroleum impacts. The VIP survey was conducted by placing the induction
coil at various surface stations and raising the receiver from the bottom of MW-1 with a wire line.
Readings were collected at 1/10th foot intervais along the well bore. The locations of the VIP lines
were selected based on the resuits of the SIP survey.

The SIP survey consisted of 316 soundings covering an area of approximately 4.4 acres. The VIP survey
consisted of 41 soundings taken along linear transects around the point of reiease. Five VIP lines were
run based on the results of the SIP survey. One line was located approximately 100 feet west of MW-1
along a north/south direction. Two lines were located east approximately 75 and 100 feet respectively
from the pipeline, and ran in a north/south direction. The fifth line was located in a east/west direction
perpendicular to a high resistivity anomaly detected by the SIP survey. The lateral range of the VIP
survey from monitoring well MW-1 was approximately 200 feet. Several high resistivity anomalies were
identified both by the SIP and VIP surveys. These anomalies will be discussed in the hydrocarbon

Higgins and Associates, L.L.C.
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distribution section.

An Abernaki Corporation PetroXtractor product recovery system is scheduled to be installed in monitoring
well MW-1 during the week of March 22, 1999. The Abernaki PetroXtractor has been specifically
designed to recover oil from 2, 4, or 6 inch diameter wells up to depths of 100 feet. The PetroXtractor
makes use of the differences in specific gravity and surface tension between oil and water. These
physical characteristics allow the unit’'s continuous belt, which extends from the top of the well into the
oil/water interface, to attract floating oil in the well. The oil adheres to the belt and then travels through
tandem wiper blades located at the well head scraping the oil off both sides of the belt and into a
discharge hose. Due to the remote location of the subject site, the PetroXtractor has been designed to
operate from a 12 volt battery system which is charged by a solar power unit. Product coltected by the
PetroXtractor will be stored in a 120 barrel storage tank located adjacent to the well. The tank will be
contained within an earthen berm designed to hold the capacity of the tank plus an allowance for
precipitation.

Geology and Hydrogeoiogy

The regional geology surrounding the site is alluvium (unconsolidated) overlaying the Ogalalla Formation.
The Ogalalla is also known as the High Plains aquifer which extends north to south from South Dakota to
New Mexico and Texas. The Ogalalla was formed during the formation of the Rocky Mountains (Larimide
orogeny - late Cretaceous to end of Paleocene). The Qgalalia Formation primarily consists of outwash
alluvium deposited by the streams draining the newly formed Rocky Mountains. Caliche deposits are
encountered in those areas considered under semiarid to arid conditions. The caliche was (and continues
to be) formed as a result of the vertical movement of water through the unconsolidated alluvium from
rainfall recharge (downward) and evaporation (upward). The calcium carbonate and/or calcium sulfate
forms out of solution and creates a cementation effect. The origin of the calcarious material is either
eolian (wind biown dust) or eroded limestone within the aliuvium of the Ogalalla.

The hydrogeology of the Cgalalla aquifer can vary tremendously on a relatively small scaie due to the
wide grain-size distribution of the alluvial sediments. The regional water table slopes from west to east.
The saturated thickness of the Ogalaila ranges from O feet to the west to upwards of 1,000 feet to the
east. In the area of Hobbs, New Mexico, the saturated thickness may be 10 to 150 feet. Depth to
groundwater is shallower to the west and gradually gets deeper to the east. Aquifer recharge is primarity
rainfall; aquifer discharge is a combination of streams or springs and evapotranspiration.

Based on information obtained from the drilling of monitoring well MW-1, the site specific geclogy consists
primarily of caliche mixed with sands and some gravel. The upper 23 feet of the hole was drilled with
hollow stem augers. A layer of limestone was encountered at a depth of 23 to 25 feet below ground
surface (bgs) which required changing the drilling method to air rotary. The limestone was described as

Higgins and Associates, L.L.C.
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very hard and dry while the caliche above the limestone was described as moist with a sheen on the
outside of the split spoon. The lateral extent of the limestone is not known and may be discontinuous.
Beiow the limestone layer the lithology is logged as caliche becoming “mostly sand with depth”. This
description indicates that the level of cementation of the caliche is decreasing with depth.

Groundwater was encountered in monitoring well MW-1 at approximately 40 feet. Thirteen feet of crude
oil was detected on the water table. The depth to water following a bail down test was 36.97 feet with the
top of the free phase hydrocarbons at 27.16 feet. Due to the presence of the crude oil, the actual depth to
water is unknown but is anticipated to be between 30 and 35 feet. The actual site groundwater flow
direction, gradient, and other specific hydrogeologic conditions (conductivity, permeability, velocity, and
saturated thickness) are unknown at this time. However, based on topography the groundwater gradient
is anticipated to be to the south/southeast.

Hydrocarbon Distribution

The known phases of petroleum impacts associated with this site are adsorbed phase hydrocarbons and
liquid phase hydrocarbons. The presence/absence of dissolved phase hydrocarbons has not been
determined. The lateral extent of petroleum impacts to the soil and groundwater are not known.
Petroleumn impacts were apparent throughout the iimits of the excavation from near surface to the total
depth. Fingers of petroleum were apparent in the side walls of the excavation indicating that shallow
migration of crude oii occurred aiong zones of increased permeability. Also, shallow excavations
advanced along the pipeiine to the north and south of the release point indicate that crude oil migrated
along the pipeiine. Petroleum impacts to the soil were aiso noted during the drilling of MW-1 from a depth
of two feet to the total depth of 50 feet.

As stated above, the lateral extent of petroleum impacts have not been defined. However, the results of
the geophysical surveys appear to have provided preliminary data concerning the distribution of petroleum
impacts at the site. The SIP survey detecied several areas of high resistivity within the 4.4 acre study
area. Whether or not all of these areas are associated with petroleum impacts can not be determined with
the available information. However, one area identified by the SIP survey which is likely associated with
the Phillips pipeline release originates just north of the release location and extends in a south/southwest
direction for approximately 250 feet. The anomaly is approximately 100 feet to 150 feet wide. Other
anomalies were noted in the study area which may be associated with crude oil production operations
separate from the Phillips release. Further evaluation of the SIP results can be made after obtaining
information of the subsurface geology and hydrocarbon distribution through the installation of monitoring
wells and soil borings.

As discussed above, one VIP survey line was run across the resistivity anomaly which is most likely
associated with the Phillips release. The results of this VIP line showed two zones of high resistivity, one

Higgins and Associates, L.L.C.
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shallow and one deep. The shaliow zone occurred at approximately 5 feet in depth and extended to a
depth of 25 feet. This depth interval could represent the limestone layer that was described in the well log
for MW-1. The second zone of high resistivity was noted between 35 and 40 feet. This zone couid
represent LPH on the water table.

The results of the SIP survey combined with the VIP survey indicate that the LPH plume may extend for
approximately 250 feet south of the release point. The greatest accumulation of LPH may be located
south of MW-1.

Project Approach

The assessment activities outlined in this abatement plan have been developed to obtain additional
information concerning the lateral and vertical extent of petroieum hydrocarbons in the subsurface. This
information will be used to prepare a Stage Il Abatement Plan for evaluating and selection of the
appropriate remedial methed. The general project approach is as follows:

installation of a series of monitoring weils to define the lateral and vertical extent of petroleum

impacts.
. Drilling of soil borings along the pipeline to determine the extent of migration along the line.
. Collection of soil sampies for laboratory analysis of benzene, toluene, ethylbenzene, and total

xylenes (BTEX) and total recoverable petroieum hydrocarbons (TRPH).

. Coliection of soil samples for phospholipid (PLFA) and most probabie number (MPN) analysis to
determine the types and populations of microbial organisms in the subsurface.

. Collection of groundwater samples from all wells absent of LPH to determine the lateral extent, if
any, of dissolved phase hydrocarbons associated with the pipeiine release.

. Conducting a series of rising head permeability tests to determine general aguifer characteristics.
. Prepare either a final site investigation report or a work plan for additional assessment activities.
. Prepare a Stage Il Abatement Plan to evaluate remedial technologies for addressing the

petroleum impacts, and to further define the lateral extent of petroleum hydrocarbons, if needed.

The detailed scope of work to accomplish the above is presented below.

Higgins and Associates, L.L.C.
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Site Investigation Work Plan

Well Record Search

Available well records will be reviewed to determine the location of domestic or production wells within a
one mile radius of the subject site. The location of these wells will be plotted on a topographic map.

Drilling Activities

In order to obtain information of the lateral and vertical extent of petroleum impacts, a series of soil borings
and monitoring wells are proposed for the area surrounding the release point. Based on the results of the
geophysical survey, combined with the presence of LPH in MW-1, seven monitoring wells and up to six
shallow soil borings are proposed as illustrated on Figure 2. The objective of the drilling activities are to
define the groundwater gradient beneath the release site and to define the vertical and lateral extent of
petroleum impacts to soil and groundwater. Additional drilling activities may be required for complete
definition of the petroleum impacts. The locations of the menitoring wells are discussed in the following.

. Monitoring well PMW-2 will be located approximately 100 feet north of MW-1. The objective of
this well is to provide an upgradient well for definition of the northern extent of petroleum impacts.

. Menitoring well PMW-3 will be located approximately 140 feet east/southeast of monitering well
MW-1. The objective of this well is to defire the lateral extent of impacts to the east.

. Monitoring well PMW-4 will be iocated approximately 130 feet southwest of monitoring welf MW-1.
The objective of this well is to define the west/southwest extent of petroleum hydrocarbons and to
provide gradient control.

. Monitoring well PMW-5 will be located approximately 100 feet south/southeast of monitoring well
MW-1. The purpose of this well is to confirm the results of the VIP survey which indicated both
shallow and deep petroleum impacts in this area and io evaluate the thickness of LPH which is
anticipated. This well may be used for recovery of LPH, if necessary.

. Monitoring well PMW-6 will be located approximately 100 feet south/southwest of PMW-5. The
objective of this well is to define the southerty extent of LPH and to evaluate the
presence/absence of dissolved phase petroleum hydrocarbons to the south.

. Monitoring well PMW-7 will be located approximatety 150 feet south/southeast of PMW-3. The
objective of this well is to define the southeast extent of petroleum impacts and to provide gradient
control.

Higgins and Associates, L.L.C.
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. Monitoring well PMW-8 will be located approximately 300 feet south/southeast of monitoring well
MW-1. The objective of this well is to define and monitor the downgradient extent of petroleum
impacts.

In addition to the monitoring wells discussed above, shallow soil borings are proposed to be advanced
along Phillip’s pipeline to determine the lateral extent of petroleum impacts along the line. The borings will
be installed at 100 foot intervals in a northwest and southeast direction aiong the pipeline. The borings will
be advanced to a depth of 10 feet or until petroleum impacts are not detected, whichever is deeper. The
northern borings will start 100 feet north of MW-1. The southerly borings will commence at the scuthern
limits of the excavation. Up to six soil borings are proposed for this abatement plan.

The drilling activities will be accomplished utilizing a truck mounted sonic or air rotary drill rig. The sonic
drilling methed cuts a continuous core allowing detailed description of the subsurface geology and
hydrocarbon distribution. If air rotary is used, continuous cores will be collected from wells PMW-3, PMW-
4, PMW-5, and PMW-8. Grab soil samples will be collected at five foot intervals from wells PMW-2, PMW-
7, and PMW-8. The shallow soil borings will be continuously cored from approximately 5 to 10 feet.

Monitoring wells PMW-2 through PMW-4 and PMW-6 through PMW-8 will be constructed ‘o a depth of 45
to 50 feet utilizing 2 inch diameter schedule 40 PVC screen and casing. The wells are anticipated to be
screened from 20 feet to the total depth utilizing 0.020 inch slot screen. If adsorbed phase petroleum
impacts are noted shallower than 20 feet, the well screen may be extended to a minimum depth of 10 feet
to facilitate possible remedial measures in the future. The weil annuius will be backfilled wiil 10/20 sand to
depth of one foot above the screen. A two foot thick bentonite seal wili be placed above the sand pack
and the remaining well annulus will be backfilled with clean soil or cement grout to a depth of three feet.
The remaining well annulus will be filled with cement grout. A locking steel protective riser will be instailed
over each monitoring well to a height of three feet. A J-plug well cap will be placed on the monitoring well
and the well will be secured with a brass lock. ‘

Monitoring well PMW-5 will be constructed as above except that 4 or § inch diameter well materiais will be
utilized. The larger diameter well materials are to facilitate installation of a product recovery system, if
warranted. The size of the well will be determined based on the recovery rates of LPH from MW-1 with
the PetroXtractor.

Well Development

Following completion each well absent of LPH will be developed by bailing and surging with a bailer and/or
a submersible pump. Development water will be collected in 55 gallon drums.

Higgins and Associates, L.L.C.
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Well Surveying

Following completion of the drilling activities the wells will be surveyed to a common benchmark in order to
facilitate coilection of groundwater elevation and gradient data.

Aguifer Testing

Rising head permeability tests will be conducted in wells PMW-2, PMW-3, PMW-6, and PMW-8. The tests
will be conducted by instantaneous removal of a volume of water from the wells and measuring the rate of
groundwater recharge into the well. The aquifer tests will provide general information on the hydraulic
conductivity, transmissivity, and storativity of the aquifer. An aquifer pump test may be conducted as part
of the Stage Il Abatement Plan to provide the above information with a higher degree of accuracy, if
necessary.

Sampling and Monitoring Plan

During the drilling activities, a geologist will collect and describe soil sampies as described above.
Representative soil samples will be collected éi’ﬁve foot intervals or from zones of obvious petroleum
impact. The samples will be split inio representative portions. One sampie will be placed in the
appropriate laboratory container and piaced on ice for possible analysis. The remaining portion of the
sample will be screened with a photoionization detecior as outlined in the OCD guidance document. A
minimum of one soil sample will be submitted from each boring for laboratory analysis of BTEX by EPA
Method 8020 or 8021 and TRPH by EPA Method 418.1. If only one soil sample is submitted, the sample
from just above the water tabie interface will be selected. If two samples are submitted, one sampie will
be submitted from the zone above the water table with the highest levels of observable hydrocarbon
impact and the second sampie will be submitted from the water table interface.

In addition to the above sampling, soil samples will be coilected from PMW-2, PMW-5, and PMW-8 for
PLFA and MPN analysis. The PLFA analysis will provide information on the generai types, popuiations,
and stress level of the microbial community upgradient, within, and downgradient of the areas of impact.
The MPN analysis will provide information on the populations of specific hydrocarbon degrading
organisms.

Following completion of drilling and well development activities, groundwater samples will be collected
from all monitoring wells absent of LPH. A minimum of three well volumes of groundwater will be purged
from each well with a bailer or a submersible pump. Measurements of temperature, pH, and conductivity
will be collected during purging to insure that the water sampled is representative of the surround aquifer.
A groundwater sample will be collected from each weil for anaiysis of BTEX by EPA Method 8020 or 8021,
major cations and anions, heavy metals by EPA Method 6010, PAH’s by EPA Method 8100, and total

Higgins and Associates, L.L.C.
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dissolved solids. The groundwater samples will be submitted to a New Mexico certified laboratory for
analysis.

Quality Assurance Plan

Industry accepted standard operating practices will be followed for all field activities to insure the quality of
the data obtained. These procedures are summarized as follows:

. Soil sampling equipment will be decontaminated between core intervals. The decontamination
procedures will be based on the type of drilling method employed (ie. sonic or air rotary). Down
hole drilling equipment will be decontaminated utilizing a high pressure washer between borehole
locations. The wash water will be captured in a decontamination area and transferred to storage
containers.

. Well development and purging activities for the monitoring wells will be conducted from the
cleanest weil (based on field observations) to the most contaminated well to minimize potential
cross contamination between wells.

. All reusable groundwater sampling equipment will be decontaminated utilizing an alconox wash
and distilled water rinse prior to sampling activities and between each well.

. Groundwater sampies will be coliected utilizing new disposable bailers. One duplicate sampie wiil
be collected during the sampling activities. tn addition to the duplicate sample, one trip btank
sample will be analyzed for the cooler containing the samples for BTEX anaiysis.

. The soil and groundwater samples will be collected in the appropriate sample containers, labeled,
sealed with custody seals, and placed on ice. The sampies will be logged on a chain of custody

form and submitted to the laboratory for analysis.

. New disposable gloves will be utilized for all sampling activities and will be discarded between
samples.

Public Notification Plan

The public notification process will be followed as outlined in Rule 19.G. Public Notification and
Participation.

Higgins and Associates, L.L.C.
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Reporting

Following completion of the above assessment activities an assessment report will be prepared which
details the results of the assessment activities. This report will either be considered a final assessment
report if delineation of the plume is complete or will contain a scope of work for additional assessment
activities. Following definition of the petroleum impacts a Stage Il Abatement Plan will be prepared to
evaluate and select the appropriate remedial approach for addressing the petroleum hydrocarbons
detected in the subsurface.

Schedule

Due to the uncertainty of the time period for acceptance of the plan and the public notification process for
final plan approval, the actual schedule for implementation of the above activities can not be determined at
this time. However, Higgins and Associates will proceed forward with impiementation of the plan upon
receipt of final approval from OCD. If available, the drilling contractor will be scheduled to perform the
drilling within two weeks following plan acceptance. Completion of the scope of work and preparation ofa
detailed assessment report is anticipated to take 60 to 90 days from the date of plan approval.

Higgins and Associates appreciates the opportunity to provide Phillips Pipe Line Company with
environmental consulting services. Should you have any questions concerning this work pian please
contact me at 303/708-9846.

Sincerely,
Higgin d Associates, L.L.C.
2 /

s
Chris Higgins W
NMUSTB Certified Scientist #234

President

Higgins and Associates, L.L.C.
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Appendix B

Drilling Logs
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DRILLING LOG
o

Project /\/07‘/‘/ K/oéés,, /\/m

/D///A/‘OS /bz,ac Line G‘W}
4

Client
Location %5554 A/ Project Nurmnber -
! 7
Dote Driiled 7//5"/77 Total Depth 40 Diameter 8
7 , ‘—'. /
Surface Elevation  3L00. 1S Water aepth (init.) - 24-nrs. 50

Screen: Dia.

2"
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~91/
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23
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7
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DRILLING LOG

Well No. Mmw-¢
Project /\//77"/‘/ /‘/Oééﬁr, /\//}7 Client /Dz,/A/GS /D’/a‘ Lhd &”}“‘%'},4 Sketch Mop 2

Location /;é)éésl A Project Number -

¢

Date Orilled 7//4/49 Total Depth 40 Dicrmeter 8”
7 7 EE—

)

Surface Elevation 3578.‘57 Water depth (init.) - 24—hrs. ag

.2::. -

--

/] ! .
Screen: Dia. o?l Length c;o Slet Size 9. 070 : °
. , o f
Casing: Dia. a ! Length ;&3 Type Sch. 40 PUC i
Crlling Company mC /,\ch’ﬂ—/d Drilling Method /4/‘r' Eo%d/% Notes ;
7 ,
Crilier T/}'lcbcnt/c/ Log by C-Tdn,:c/} Samoiing Method é/‘dé :
. I .
; ~ | 2 n ’EEE ,_\l o Description/Scii Cigssificaticn
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DRILLING LOG

Project NM- l"l s Ho/oéh, /\/m Client P/{//"pg /D,'pt Z/‘hg &n__wg«

4

Location ﬁaéé‘ NN Project Number

Oate Orilled 7//5/?9 Totai Depth 371

Surfcce Zlevation 3ﬁg 9/ Water depth (init.) -

Screen: Dia. < ! Length ,;0 ’

i

Casing: Dia. L; Length 8 0 '

4
Diameter <]

7

24~hrs. 53

’

Stot Size ¢, 03O
e Sl YO PUC

Oriling Comoany m(_ [),;,'74,/4/ Crilling Metnodg

. 8 ) -7 - .
Jriter 7-(272 .’)é;m/c Log sv L. \Jew7sE€m Samoling Method

Aic Rotary
2y,
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Sketch Mop 2
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DRILLING LOG

Well No. /-
Project /\//)7‘/‘/ %éés,’ L) Client /D,{,/Z/OS /D//OC él'"’ﬂ &”}4((,;% Skatch Mgp oA | - -
Location %éés, A/ Project Number - «"l

”
Oate Drilled 114/?7 Total Depth 4/0 Diameter 8
7 —
/
Surface Elevation 3696,@3 Water gepth (init.) - 24—nrs. 3-7

i !
Screen: Dia. 0? Length 9-0 Slet Size .020 "
e — -]
1Y PN ] . ’0
Casing: Dia. 9 Lengtn 0‘»3 Type Sch. 9C PUC
2rilling Company /776 bcﬂfc/é{ Drilling Method A;f' /2471”% Notes
7
Criller ’T./’/Q'Z}pna/m/ g 5y L. ?:_lc'_nﬁa’z”/ Samoling Method é/'d—é
: : R T i
: : [=4 . :__ : : 1 = |
o £ n 2 5| f,—w! 2 Description /Scii Cigssificetion
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DRILLING LOG
@

Well No. smw-7

Project NM/M=/~] //Oéésf N Client /D/,/A/OS /D/pg Line &: V,% Sketch Map 22 Ll
Location /%)éési A/ Project Number - &
‘ ry
Octe Orilled 7/8/?9 Total Depth 40 Diameter __8___ !
4 v 7 o
)
Sutoce Clevation  FST9.5/  Woter asoth (nit) __ = ze-nm. _ B[
’ / :
Screen: Oia. o?l Length 9‘0 Siot Size 0.0FZ0 ’ ° !'
1o i
Cssing: Dia. 2" Lengtn 23 Type Sch 40 PUC !
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DRILLING LOG

Well No. /-8
Project /\//?7‘/‘/ I(éé_és,l /\/m Client /D/,/A/OS /D’/a‘ Lhe’ 0”’”’({% Sketch Mop 2 : L,\
Location /%5654 A/M Project Number - :

4

”
Dote Orilled 7[3/97 Total Depth 40 Diameter 8
4 . A
Surface Elevotion 38, .53 Woter depth (init.) - 24=hrs. Qg f
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t: i ’
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Project /\//77'/‘/ //déésl) Nm

Client

Location %éés, /\/M Project
Date Drilled 7//4/99 Total Depth

DRILLING LOG

Well No. MW/-F

Skatch Map 2

Y108 Pipe Line Compary
v

———

Number
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8//

Diameter

;-‘-a-—‘# =
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35%S" 3/ Water cepth (init.)

—
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1 ’ ,
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Project /\//77‘/"/ J/oéézs', /\//)7
Location %565, /\/M
Oate Orilled 7,/ 1.5"/ 79

Total Depth

200, 2
R

Surface Elevation

Screen: Dia. Length

Client

Woter depth (init.)

DRILLING LOG

Well
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/A

Project Number -
4 ”
4/0 Diameter 8
- 24~hrs, ...3 (
!/ " "
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Cesing: Dia. _/,3 Length

23

e Nenaldd
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Type Sch 40 PUC
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Lithologic/Drilling Log

Project Information

Well Information

Project:  Hoblas, 'Borehole completed as well? CYES NO “Well Casing Interval: O -0
Project Number: ‘Well Name: /-2 "Well Screen Interval: &0 =40
ocation: Hm’,,é,s N 'Total Depth: ¢ "Sand Pack Interval: /& - oy’
e Drilled:_‘Z/ 3/59 ‘Borehole Diameter: 3’ Bentonite Interval: 2 ; - ¥ T
ient: PP ' Well Elevation: ) ‘Cement/Grout Interval: & - 3 °
Rig/Core Type: Ar Fotait \Water Level Initial: 28 ‘
Drilling Company: s}y ‘Water Level Static: Comments/Notes:
Driller: Tam Wie O e led 'Well Type: CPVC Sch 40 >
Drilling Method: 4yv Fetery PVC Sch 80
FieldNotes By: € . Jen 5& Low Carbon Steel o
- : I
Time Start: 745 Well Diameter: @D J.030 }
Time Stop:  OK3C 4 inch
Other:
- Primary Subordinate
Lithology Lithology ) Grain Size i Angularity Induration Induration Plasticil}—‘ ’
Depth/Interval Gravel Gravelly Color 4 i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
= SR Sandy AN — i e TE : very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic :
Sample 1D Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic
- Clay Clayey very well <edu> Gubrommens medium dense (10-30) _medium suff (4-8) _ slightly plastic
Blow Counts Bedrock Pebbly well ars (Gubangue> SGease (10.58) suff (8-15) vonplasic
T — - (Weathered?) % moderatelv very coarse anguiar very dense (>50) very stiff (15-30) Moisture
" PID/FID USCS: % cobbles/boulders hard (>30) S
g Cilde % very poorly T
__NOTEs: moist
wet
saturated
Primary Subordinate
Lithology Lithoiogy Grain Size © Angularity Induration Induration Plasticity
Depth/Interval Gravel Gravelly Color | i (sand/gravel) (sand/gravel) {sand/gravel) (silt/clay) (silt/clay)
b=~ 3 Pt Sandy T Ar - T very fine well rounded very joose (<4 blows/ft) verv soft (<2) very plastic
Sample ID Silt Silty Sorting (sand/gravel) = rounded loose (4-10) soft (2-4) plastic B
- Clay Clavey very well medium subroun medium dense (10-30)  medium stff (4-8)  siightly plasnc
Blow Counts Bedrock Pebbly weil coarse Biv suff (8-15) nomplasuc
— (Weathered?) % LIneaTEmy very coarse angular very dense (>50) very suff (15-30) Moisture
PID/FID USCS: % pooriy cobbles/boulders nard (>30) &>
27 Wi o ds % very pooriy G
NOTES: T moist
wet
sarurated
Primary Subordinate :_
i Lithology Lithology Grain Size Angulariny Induration Induration Plasticity
Depth/lnterval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravet) (silt/clay) (silvclay)
/‘-/ -1 < Sandy T 4n — it very fine well rounded very ioose (<4 blows/ft) very soft (<2) very plastic
Sampie ID Silt [y Sorting (sand/gravel) <<Tpe- rounded loose (4-10) soft (2-4) plasuic
N Clay Clavey very well <l anrounded> medium dense (10-30)  medium suff (4-8) _ slightly plastic
. “Blow Counts Bedrock [335% well coarse ﬁm' dense (30-50) saff (8-15) nonplastic )
— (Weathered?) % moderately very coarse angular T 0enseT>80) very stff (15-30) Moisture
PID/FID USCS: % poorly cobbles/boulders hard (>30) S
[S A % very poorly I<euind
" 'NOTES: [FTETTN moist
wet
sawrated
Primary Subordinate B
- Lithology Lithology Grain Size Angularity Induration Induration Plasticity
Depth/Intervai Gravel COIElly> Color . i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
M7 Sandy 7w ke very fine . well rounded very loose (<4 blows/ft) very soft (<2) very plasnc
Sample ID Silt [=5iie2) Sorting (sand/gravel) ! fine rounded loose (4-10) soft (2-4) plastic
- : Clay Clayey very well di subrounded medium dense (10-30)  medium stff (4-8)  slightly plastic
Blow Counts Bedrock Pebbly well i coarse - b. lar dense (30-50) stiff (8-15) nonplastic
— .. (Weathered?) %, moderately : very coarse : angular @y?c'n?e (>30> very stff (15-30) «  Moisture
____PID/FID tUSGS: %, poorly . cobbles/boulders . _
/N %! very poorly ; i damp
NOTES: ! [~ 3 ? ~2 =\ ___moist
. — ' ‘:) W‘é&&ﬁ [ TS wet
) sawrated
Primary Subordinate -
- Lithology Lithology ! Grain Size { Angularity Induration Induration Plasticity
_ Depth/interval i Gravel ey . Colory (sand/gravel) 1 (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
o206 T Sandy " {pal ! Poachr) ine ) well rounded very loose (<4 blows/ft) very soft (<2) very plastic
%m?lb f Silt <L’ | Sorting (sand/gravel) || " : rounded loose (4-10) soft (2-4) plastic
. " Clay Clayey very well d ! . medium dense (10-30)  medium stiff (4-8) » slightly plastic _
) ow Counts ;" Bedrock Pebbly = well | coarse subangular : 50) stiff (8-15) nonplastic
— . (Weathered?) , %l; Vvery coarse i angular >50) very stiff (15-30) :-ﬁoismre’_w
PIDFID __ iUSCS: ‘ Yolt poorly cobbles/boulders 1 hard (>30) | &>
> f %!l very poorly ; - Eme
NOTES: moist
wet

saturated




Project Information

Lithologic/Drilling Log

Well Information

Project: ‘Borehole completed as well?  YES NO ‘Well Casing Interval:
Project Number: ‘Well Name: M W-  onrnved 'Well Screen Interval:
ation: 'Total Depth: iSand Pack Interval:
Drilled: ‘Borehole Diameter: 'Bentonite Interval:
Chient: i Well Elevation: i Cement/Grout Interval:
Rig/Core Type: | Water Level Initial: [
Drilling Company: ‘Water Level Static: ! Comments/Notes:
Driller: I Well Type: PVC Sch 40 i
Drilling Method: ; PVC Sch 80
Field Notes By: Low Carbon Steel :
Time Start: ‘Well Diameter: 2 inch
Time Stop: : 4 inch
Other:
Primary Subordinate -
Lithology Lithology : Grain Size Angularity Induration Induration Plasticity
Deptivinterval Gravel V! " , Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
v :50 % fe- 2 Sandy Lok e~ very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic
Sample ID Silt Silty Serting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic
Clay Clayey very well e medium dense (10-30)  medium saff (4-8)  shightly plasﬁc
Blow Counts Bedrock Pebbly - well €oax; subangular dense (30-50) stff (8-15) nonplastic
T e— (Weathered?) % @:« very coarse angular € (>50] >  very suff (15-30) Moisture
PID/FID _ "USCS: %: [ cobbies/boulders hard (>30) dry
Ry %! very poorly <TIm
T NOTES: [yl
wet
) samrawd
Primary  Subordinate i
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
___Deptiv/interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
C_2H-306 Sandy Lirld red Brovw— very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic
"~ Sampie ID Silt &Sy Sérting (sand/gravel) e rounded loose (4-10) soft (2-4) plastic
/ Clay Clavey very well et —suffounded- medium dense (10-30)  medium suff (4-8)  shightly plastic _
Blow Counts Bedrock Pebbly well <TOIT subangular dense (30-50) suff(8-15) sonplastic
———m __(Weathered?) %- moderately verv coarse i reryd®lie S50 very saff (15-30) Moisture
1D/FID USCS: %, B0ty cobbles/boulders hard (>30) dry
W /0 % very poorly damp
NOTES: moist
saturated
N Primary  Subordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
'Depth/ln(erval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
o Sand Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic
__Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic B
) Clay Clayey very well medium subrounded medium dense (10-30)  medium saff (4-8)  slightly plastic
__Blow Counts Bedrock Pebbly well coarse bangui dense (30-50) stff (8-15) nonplastic
{Weathered?) Yo moderately very coarse angular very dense (>50) very stff (15-30) Moisture
PID/FID USCS: % poorly cobbles/boulders hard (>30) dry
~ % very poorly damp
~ NOTES: moist
wet B
sawrated
Primary Subordinate
Lithology Lithology Grain Size Anguiarity Induration Induration Plasticity
Depth/Interval Gravel Gravelly Color B (sand/gravel) (sand/gravel) (sand/grave}) (silt/clay) (silt/clay)
Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic
Sampie ID Silt ' Silty Sorting (sand/gravel) ! fine rounded loose (4-10) soft (2-%) plasnc )
Clay Clayey i very well medium subrounded medium dense (10-30)  medium suff (4-8)  shightly plastc
Blow Counts |, Bedrock Pebbly well coarse b: | dense (30-50) stff (8-15) nonplastic
ii (Weathered?) Yoi! moderately | very coarse | gul ! very dense (>50) . very stiff (15-30) Moisture
PID/FID i1 USCS: Yol poorly | cobbles/boulders | I : hard (>30) dry
: Yol very poorly ; | v damp
NOTES: B moist
wet
saturated
Primary  Subordinate
Lithology Lithology : ; Grain Size ]] Angularity i Induration Induration Plasticity
Depth/interval Gravel Gravelly Color I (sand/gravel) | (sand/gravel) ‘' (sand/gravel) (silt/clay) (silt/clay)
] ! Sand Sandy ! ! very fine i well rounded very loose (<4 blows/ft} ©  very soft (<2) very plastic
- mple ID j Silt Silty i Sorting (sand/gravel) | fine rounded loose (4-10) soft (2-4) plastic
q i Clay Clayey very well i medium subrounded | medium dense (10-30) , medium stff (4-8) ! slighdy plastic
ow Counts ' Bedrock Pebbly well coarse bangul dense (30-50) stiff (8-15) nonplastic
ii (Weathered?) -, %! moderately | very coarse | gul | very dense (>50) . very suff (15-30) . Moisture
PID/FID ‘Uscs: %ii poorly . __cobbles/bouiders _|i [ . hard(>30) dry
Yol very poorly i ii ; : damp
NOTES: moist
wet

saturated




~ Lithologic/Drilling Log

Project Information

Well Information

Project: Kol s | Borehole completed as well?  {ESJ NO : Well Casing Interval: C-ag0
Project Number: . ' Well Name: mi-3 | Well Screen Interval: 2 -0
Location: M oL,—E,AN M | Total Depth: oqp' !Sand Pack Interval: [T~ 40
e Drilled:  7//5/99 i Borehole Diameter: =" | Bentonite Interval: > ~1%
t PPL i Well Elevation: i Cement/Grout Interval: o -
Rig/Core Type: A, Rphiyyy | Water Level Initial: :
Drilling Company: pVic Bipisdd¥ ! Water Level Static: | Comments/Notes:
Driller:  ~T. M Dancld | Well Type: PVCSciral’ |
Drilling Method: A v Lefrrw PVC Sch 80
Field Notes By: ¢ . T3« 9€m Low Carbon Steel
TimeSart:  7:5¢C - Well Diameter: <Ihndss J.020°"
Time Stop: < A0 : 4 inch
-
Other:
Primary Subordinate
Lithology Lithology Grain Size Angulariry induration Induration Plastcity
Depth/laterval Gravel GRvelly Color . (sand/gravel) (sand/gravel) (sand/gravel) (silt/ciay) (siluclay)
T A Sandy 7 s~ WL verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic
Samopie ID Silt Stity Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plasnc
e Clay Clayey very well ~CThed> Sulfoun medium dense (10-30)  medium saff (4-8)  siightiy plastic
"Blow Counts Bedrock Pebbly well (o> ibafpaial dense 130-50) Soff (8-15) nonpiastc
T —— (Weathered?) % moderately very coarse anguiar very suff (13-30) Moisture
" PID/FID USCS: %. —ToutE- cobbics/boulders hard (>30) =
D] Caliche %o very pooriv “Emp
~ NOTES: motst
- wet
) satrated
Primarv Subordinate -
Lithology Lithology Grain Size Anguiarity Induration Induration Plasticity
Depthvinterval Gravel Qe Color .. (sand/gravel) (sand/gravel\ (sand/gravel) (siluelay) (silt/clay)
D~12 <[ Sandv o~ v, T verv fine well rounaed very ioose (<4 blows/ft) verv soft <2} very piastc
"7 Saropie ID Silt S Sorting (sand/gravel) fine rounded loose (+-10) soft (2-4) piasuc
] Clay Clavey verv weil ImeGum Qikipuséed’ mediumn dense (10-30)  medium saff (+-8)  slightly piasnc
Blow Counts Bedrocx Pebbly wel} coal supangular dense (30-50) saff (8-15) nonpiasuc
| — (Weathered?) % moderately very coarse anguiar 2T OIS T - verv suff (15-30) Moisture
PID/FID USCS: %% feun>d covbbies/boulders hard (>30)
‘44& Colvele % very pooriy wamo__
NOTES: it motst
- wel
- saturated
Primary Subordinate
e Lithology Lithology Grain Size Anguiarity induration Inquration Plasticity
Deptivlnterval . Gravel <orevely Color (sand/gravel) (sand/gravel) (sand/gravel) isilt/ciay) (silvelay:
sz ~ : Sandy T Goan ~ b XD very fine well rounaed verv ioose (<4 biows/ft) very soft 1<) very piasuc
_Sampie [D Silt S Sorting (sand/gravel) [ rounded ioose (3-10) soft (2-4) piasnc
< Clav Clavey verv weil i csubrounagg- medium dense (10-30)  medium saff (-8) _ slightly piasnc
Blow Counts Bedrock Pebbiv well @ subanguiar dense (30-30) suff (8-15) nonpiasnc
— {Weathered?) Yo:: TR verv coarse anguiar Qense (>54) very saff (15-30) Moisture
PID/FID GSCS; % T cobbies/oouiders nard (>30) Tan
. C Cihede % very pooriv aamo_
NOTES: i moist
wet
saturated
Primary Subordinate
. Lithology Lithology Grain Size Angularity Induration Induration Plasticity
Depth/interval Gravel @ Color (sand/gravel) (sandsgravel) (sand/gravel) (silt/clay) (siltclay)

_ 927 <amr Sandy ] Ar— very tine well rounded verv loose {<4 blows/ft) very soft (<2} very piasac
Sample ID Silt <o Sorting (sand/gravei) _@ rounded loose (4-10) sort (2-4) piasnc
o Clav Clayey verv well (e Cuofoungen~ medium dense (10-30)  medium suff (-8} siightlv plasuc

__Blow Counts Bedrock Pebbly weil coarse subanguiar dense (30-30) saff (8-15) nonpiastic
S— (Weathered™ You pederiiciy very coarse anguiar Gervdenser=i8) very stiff (15-30) Moisture
___PIDFID___ CSC§: % < cobbles/boulders hard (>30) C&E>
48 Wl e % very poorly Gy
NOTES: AT morst
wet
~ samrated
Primary Subordinate
Lithalogy Lithology Grain Size Angularity {nduration laduracion Plasticity
. Depth/Inervai Gravel 5 Color i (sand/gravel) (sand/gravel) (sand/gravel) {silt/ciay) (silt/clay)
o4d- Ao < Sandy [ okt e very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic
~ Sample ID Silt Cﬂgﬁ Sorting (sand/gravel) fine rounded loose (4-10) 50t (2-4) plasuc
< Clay Clayey very weil % Gubrotmdey medium dense (10-30) _ medium sGff (+-3)__shightly plastic
w Counts Bedrock Pebbly well subangular densc (30-50) suff (8-15) nonpiasuc
W — (Weathered?) %, T3 very coarse angular very suff (15-30) Moisture
__PIDFID USCS: Yoir poorly cobblevbouiders | hard (>30) dry
NI & Y ST | %ii very poorly ; %
NOTES: LU/ 4 0]
> Au-E S et




Project Information

Lithologic/Drilling Log

Well Information

Project: {Borehole completed as well?  YES NO i Well Casing Interval:
Project Number: |Well Name: 27/ -»3 P 4,;11. wed 'Well Screen Interval:
Location: i Total Depth: ' !Sand Pack Interval:
Drilled: | Borehole Diameter: { Bentonite Interval:
% ; Well Elevation: | Cement/Grout Interval:
Rig/Core Type: ! Water Level Initial: |
Drilling Company: { Water Level Static:  Comments/Notes:
Driller: | Well Type: PVC Sch 40 i
Drilling Method: ! PVC Sch 80
Field Notes By: ;‘ Low Carbon Steel
Time Start: -Well Diameter: 2 inch
Time Stop: ; 4 inch
i Other:
Primary Subordinate
Lithology Lithology Grain Size Anguiarity Induration Induration Plasticity
"Depth/Intervai . Gravel » Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
T2 ~ 1Y Sandy ' inyeit o aeem very fine well rounded very loose 1 <4 blows/ft) very soft (<2) very piastic
" ""Sample ID Silt <S> . Sorfing (sand/gravel) Rac— Cfounded loose (+10) soft (2-4) plastic
- {» Clay Clayey very well - @ csubrfiinged medium dense (10-30)  medium s6ff (4-8)  siightly plasnc
“Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) suff (8-13) nonplasac
—— (Weatbered?) %.. moderately verv coarse angular EraTet>40) verv saff (15-30) Moisture
" “PID/FID "USCs: Y% poorty cobbles/boulders nard (>30) arv
1) Yo verv pooriy damp
A —
wet
saturated
Primary Sabordinate
Lithology Lithology Grain Size Anguiarity Induration Induration Plasticity
’ Depth/Interval Gravel @R’ Color (sand/gravel) {sand/gravel) {sand/gravel) (silt/clay) (silt/clay)
AR Sandv Ligad Aica— verv fine well rounded very 100se (<4 blows/ft) very sott (<2} very plastic
Samoie ID Silt Silty Sorting (sand/gravei) @' loose 14-10) sOft (2-4) piasac
7 Clay Clavev verv well %  suGPolnged medium dense (10-30)  medium suff 3-8)  siightiv plasuc
" Blow Counts Bedrock Pebbiv well coarse “supanguiar dense (30-50) saff (8-15) nonpiasnc___
I (Weathered?) % moderateiv verv coarse angular yervQense (SN very saff (15-30) Voisture
) PID/FID -USCS: Yo. poorly cobbleyboulders aard (>30) drv
w;: I Y. VeTv DOOTiV damp
. NOTES: moist
<=
sanurated
) Primary Subordinate
Lithology Lithology Grain Size Angularity Induradon Induration Plasticity B
) Depth/Intervat Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clav) (silt/clay)
Sand Sandv verv fine well rounded very loose t<4 biows f1) very soft (<2} very piasnc
i Samoie [D Silt Siltv Sorting (sand/gravel) fine rounded loose 1<-10) oIt (24 plasnc
o Clav Clavey very well medium subrounded medium aease (10-30) _meaum soff (4-3)  slightly plasac
"Blow Counts Bedrock Pebbiy well coarse subanguiar dense 130-50) suff (3-15) nonplastic
(Weathered?) %: moderatety very coarse angular very dense {>50) very suff (15-30) Moisture
PID/FID USCS: Yo poorly cobbies/boulders hard (>30) drv
Your very poorly damp
NOTES: moist
wet
saturated
Primary Subordinate
i Lithology Lithology Grain Size Angularity Indaration induration Plasticity
Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravei) (sand/gravel) (silt/clay) {silt/clay)
Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very piasnc
Sample ID Silt Siitv Sorting (sand/gravei) fine rounded loose (+-10) soft (2-4) plastc
Clay Clayey very well medium subrounded medium dense (10-30)  medium saff (4-8)  slightly plasdc
Blow Counts Bedrock Pebbly weil coarse subanguiar dense 1 30-50) saff (8-15) nonplasnc
(Weathered?) Yau: moderately very coarse angular very dense (>50) very soff (15-30) Moisture
PID/FID .USCS: %it poorly cobbles/boulders hard (>30) dry
: Yo, very poorly damp
NOTES: moist
wet
saturated
Primary Subordinate .
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
' ~Depth/lmerval Gravel Gravelly Color M (sand/gravel) (sand/gravei) (sand/gravel) {silt/clay) {silt/clay)
. Sand Sandy . very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic
“"Sample ID | Silt Silty Sorting (ssnd/gravel) fine rounded loose (4-10) soft (2-4) plastc
Clay Clayey very weil medium subrounded medium dense (10-30)  medium saff (4-8)  siightly plastic
w Counts Bedrock Pebbly well coarse b i dense (30-50) saff (8-15) nonplasuc
B - (Weathered?) Yl! moderately very coarse angular very deuse (>50) very saff (15-30) Moisture
" "PID/FID USCS: %i) poorly bbles/bould hard (>30) dry
T %l very pooriy damp
“TTNOTES: moist
wet

RSN L S
samrated




Lithologic/Drilling Log

Well Information

Project Information .
i -gorenole completed as well?  (YESY NO ‘Well Casing Interval: ¢ — 9z
Zroject Numoer: Well iName: Mw - SL Well Screen intervai: 30— !
RCAAA ; . _ .
Locat@n__&ﬂ_bés A !Total Depth: ) iSand Pack Interval: /@ - ¢0
te Drilled: 7/jid [ 95 {Borehole Diameter: i Bentonite Interval: 2=/
ent: PPl ‘Well Elevation: -Cement/Grout Interval: & -3 °
ig/Core Type: Air Zc’f;/’ﬂ’ , | Water Level Initial: !
Dnihing Company:/ﬂc,bonody‘_‘Water Level Static: Comments/Notes:
Driller: T M D aafal i Well Type: VT Sch 40° i
Drilling Method: 4, Lo ;‘W PVC Sch 80
Field Notes By: (7 Tz an. semt Low Carbon Steel
TimeSar:  /3.05 ‘Well Diameter: I C-050 "7
Time Stop: 13470 4 inch
: Other:
" Primary  Subordinate -
Lithology Lithology Grain Size Angularity Indaration Induration Plasticity
Depth/Interval Gravel 3 Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silzelay)
A=l < Sandy NI very fine well rounded very loose (<4 biows/ft) verv soft (<2} very plastic
Sampie ID Silt Siity Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plasuc
f Clay Clayey very well ~ medium ubroundt medium dense (10-30)  medium suff (=-3)  siigatly plastc
Blow Counts Bedrock P=bbly well _\‘_m=arp % dense (30-50) suff (8-13) nonpiasuc
R — (Weathered) % moderately verv coarse anguiar CVETY JendeI>se) verv stff (15-30) “Moisture
"PID/FID USCS: % T cobbies/boulders tiard (>30) =
e Lol cle % very poorly damp
NOTES: Dt moist
wel
samrated
Primary Subordinate
Lithology Lithotogy Grain Size Anguiarity Induradon Induration Plasticity
Depth/Interval Gravel o . Color . ., (sand/gravel) {sand/gravel) (sand/gravel) {silt/clay) (silt/ciay)
] L= f;; i Sandy i — Wl IC very fine weli rounded verv loose (<4 biows/ft)  very soft (<2 very piastic
Sample D Silt < Sorting (sand/gravel) fine rounded loose /5-10) soft (2-4) plasuac
i Clay Clayev very well T <SISTounded” medium dense (10-30) _ medium saff (=3} shigatly plasnc
Blow Counts Bedrock Pebbiv well fﬁ"s?" subangular dense (30-50) suff (8-15; nonplastic
i — (Weatnered?) % moderateiy very coarse anguiar e s very suff (13-301 Moisture
PID/FID USCs: °%. OB cobbles/bouiders hll nard (>30} TN
[ NV % very pooriy damp
"OTES: et moist
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Anguiarity Induration Induration Plasticity
__Deplh/lnter,val Gravel A2, Color (sand/gravel) {sand/gravel) (sand/gravel) (siltelay) silt/clay)
[4d-le % Sandy T~ b T very fine well rounded  very ioose (<4 blows/ft;  very soft <} very piastc
Sampie 1D Silt T Sorring (sand/gravel} ? rounded loose (-10) 501t (2.4) olasuc
) 2 Ciav Clavev very weil [t =y medium demse (10-30)  medium suff (-3} shigntly piasac
Blow Counts Bearock Pebbly well coarse subanguiar dense (30-50) saff (3-13) zonplasac
TS (Weatnered?) o very coarse angular < TETIRETN0) very stff (15-30) Moisture
PIDIFID USCS: Yo poarly cobbles/bouiders hard (>30) =
L (e =] % very pooriy amp
NOTES: A motst
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Anguiarity Induration indurarion Plasticity
Depthlntervai Gravel [ 565 Color . . (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (sitvelay)
ED— 3D Sandy “Tas - pWte weil rounded very loose 1<3 blows/R) very soft (<2) verv piasnc
Sampie ID Siit S Sorting (sand/grave!) @ rounded loose (4-10) soft {24} oiasnc
Clay Clayey very well T @ medium dense (10-30)  medium suff (4-3)  slighily plasuc
3low Counts Bedrock Pebbiy weil coarse subanguiar dense (30-50) stff (8-13) nouplasnc
—_— (Weathered?) %, oty very coarse gul Gervense 15308 very siff (15-30) Moisture
PID/FID USCS: %: poorly cobbies/boulders hard (>301 [«
O wele, L |, % very poorly damp
NOTES: e ias moist
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
¥lnterval Gravel Srein Color b (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
~ X Sandy ton - Liald . Srommtny> weil rounded very loose (<4 blows/ft) - very soft (<2} very plastic
wple 1D Sikt Trrp Sorting (saxg/gravel) = rounded loose (4-10) soft (2-4) plastic
S Clay Clayey very well medium @ medium dense (10-30)  medium stff (4-8)  slightly plasnc
Counts Bedrock Pebbly well coarse b i dense (30-50) suff (8-15) nonplasﬂc
— (Weatbered?) % moderately very coarse anguiar P A U] very suff (15-30) Moisture
FIp USCS: You poorly cobbles/boulders hard (>30)
o : . % very poorly !
£s: moist
wet




Project Information

Lithologic/Drilling Log

Well Information

Project: 'Borehole completed as well?  YES NO ' Well Casing Interval:
Project Number: ‘WellName: g/~ & cpntinved i Well Screen Interval:
Location: i Total Depth: !Sand Pack Interval:
te Drilled: ! Borehole Diameter: | Bentonite Interval:
t: i Well Elevation: 'Cement/Grout Interval:
g/Core Type: I'Water Level Initial: ;
Drilling Company: 'Water Level Static: Comments/Notes:
Driller: i Well Type: PVC Sch 40 |
Drilling Method: ' PVC Sch 80 !
Field Notes By: ’ Low Carbon Steel
Time Start: . Well Diameter: 2 inch
Time Stop: 4 inch
Other:
i Primary . Subordinate
- Lithology Lithology Grain Size v Anguiarity Indaration Indoration Plasticity
Depth/Intervai Gravel X . Color [ (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
- Sandy 7 ph? Piaern very fine wellrounded  very loose (<d blows/ft)  verv soft (<2) very plastic
Sample ID Silt feci:-23 ’Borting (sand/gravel) <Ime= rounded loose (4-10) soft (2-4) plastc
[ Clay Clayev B very well R medium dense (10-30)  medium saff (4-8)  slightiy plastic
" Blow Counts Bedrock Pebbiv well coarse subanguiar dense (30-50) suff (3-15) nonplastic
e (Weathered?) %. nodsrate’ verv coarse anguiar T e e 50)~ verv suff (15-30) Moisture
PID/FID -USCS: % poorly cobbies/boulders hard >30) dry
(2Y % very poorly (>
NDTES: Qs
wet
saturated
Primary Subordinate
Lithology Lithotogy Grain Size Anguiarity induration Indeuration Plasticity
Depth/Interval Gravei Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) {silt/clay)
B CSma> Sanav e R aeperne verv fine well rounded verv ioose (<4 biows/ft) very soft (<2} very plastic
Sampie 1D Silt < Senting (sand/gravel) Chae— rounded ioose (4-101 soft (1-4) piastic
Clay Clavey verv weli Cm—éﬁ unded medium dense (10-30)  medium stff (3-3)  siightly piastc
Blow Counts Bedrock Pebbly well coarse subanguiar dense (30-50) saif (8-15) nonplasac
— (Weatnered?) % verv coarse anguiar «verTETSE 230) verv saff (15-30) Moisture
T PIRFID  USCS: % pooriy cobbies/boulders Bard (>30) dry
% verv poorly damp
| DTES: !
- .
samraed
Primary Subordinate
Lithology Lithology . Grain Size Anguiarity induradon Induration Plasticity
“Deptinterval Gravel Gravelly Color (sand/gravel) (sandsgravel) (sand/gravel) (silvclay) (silvclay)
-'* Sand Sandy very fine well rounded verv loose (<4 biows/ft) very 50ft {<2) very plastc
__Sampie D Siit Silty Sorting (sand/gravei) fine rounded ioose (3-10} soft (2-t) plastc
Clay Clavey very well medium subrounded medium dense (10-30)  medium saff (4-8)  siighuy plasnc
Blow Counts Bedrock Pebbly well coarse subanguiar dense (30-30) saff (§8-15) nonpiastc
(Weathered?) %. moderately verv coarse anguiar very dense (>30) very saff (15-30) Moisture
PID/FID USCs: A poarty cobbles/bouiders ard (>300 drv
%% very poorly damp
NOTES: moist
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Angulanty Induration induration Plasticity
Depth/taterval Gravel Gravelly Color (sand/grave!) (sand/gravel) (sand/graveh} {silt/clay) (silt/clay)
Sand Sandv very fine weil rounded very loose (<4 blows/ft) very soft (<2) verv plasac
Sampie ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plasuc
Clay Clayey very well medium subrounded medium dense (10-30)  medium suff (4-8)  slightly plasuc
Blow Counts Bedrock Pebbly weil coarse subangular dense (30-30) saff (3-15) nonpiasuc
(Weathered?) Y . moderately very Coarse anguiar very dense (>30) very saff (15-30) Moistare
PID/FID :USCS: Y. poorly cobbles/boulders hard (>30) dry
. ; Yon very poorly damp
NOTES: moist
wet
. saurated
Primary . Subordinate
Lithology Lithology Grain Size A Angularity induration Induration Plasticity
siv/interval Gravel Gravelly Color 4§ (sand/gravel) . (sand/gravel) {sand/gravel) (siltelay) (silt/etay)
. Sand Sandy very fine well rounded very ioose (<4 blows/ft) very soft (<2) very piastic
aple (D ) Silt Silty Sorting {sand/gravel) : fine rounded loose (4-10) soft (2-4) plastic
Clay Clayey very well medium subrounded dium dense (10-30)  medium stff (+-8) _slightly plasac
’Connu Bedrock Pebbiy well coarse bangul dense (30-50) suff (8-15) noaplastc
. (Weathered?) You! moderately VETy COarse . angular very dense (>30) very saff (15-30) Moisture
°ID -USCS: Yoii poorly bbles/bould B hard (>30) dry
: %’ very poorly i d‘"_'P
S: moist
wet

saturated




Lithologic/Drilling Log

Project lnfor_matioti

Well Information

JES

NO

' Well Casing Interval:

Project:  Aobbe< | Borehole compieted as well? i 7
Project Number: ! Well Name: maw —R—' ‘Well Screen Interval: { 7 -27'
Location: Alfbe MM { Total Depth: - —— 27 |Sand Pack Interval: (5 -39
e Drilled: 7/45‘/ bad | Borehole Diameter: 8” i Bentonite Interval: 2 1<
nt. AP, Well Elevation: iCement/Grout interval: & '-5 '
Rug/Core Type: A« 'r Potard Water Level Initial: ,
Drilling Company: /# ,'b, A Water Level Static: iComments/Notes:
Driller: 7. M Dpnea Well Type: Sc i
Drilling Method: A4, Leorery PVC Sch 80
Field Notes By: / v Tous A : Low Carbon Steel
Time Start:  // ¢ D 'Well Diameter: 2 inch
Time Stop: 1. 1< k mch ~ &, &0
' Other:
Primary  Subordinate i
Lithology Lithology ) Grain Size 4 Angularity Induration Induration Plasticity
Depthylnterval Gravel Gravelly Color , B (sand/gravel) " (sand/graveh) (sand/gravel) (silvclay) (siluclay)
b Pa~vrr Sandy ] B —i AL very fine well rounded very loose (<4 biows/ft) very soft (<2) very plastic
Sample [D Silt Siity Sorting (sand/gravel) fine rounded loose (4-10} soft (2-4) plasnc
Clay Clayey very weil ~ medium subrounded medium dense (10-30)  medium saff (4-3) _ slightly piastc
Biow Counts  Bedrock Pebblv well coarse subanguiar dense (30-50) saff (3-15) nonpiasnc
Nmm— ({Weatnered?) %: moderately very coarse angular falls 4 ) very sdff (15-30) Moisture
“PIDFID”_ USCS; % poorly cobbies/boulders hard (>30) S
"' ~ Lalle % very pooriy damp
NOTES: it moist
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
) Depth/interval Gravei Gravellv Color ./ (sand/gravel) (sand/gravel} {sand/gravel} {siit/clay) (silt/clay)
T~ &he Sandy ] ine —ig 47T very fine well rounded verv loose (<3 biows/ft) verv soft (<2} very piasac
"""'Sample ID it Silty Sorting (sand/gravel) fine rounded ioose (4-10) soft (2-4) plasnc
o —— Clav Clavey very well medium suprounded medium dense (10-30)  medium saff (<-8)  slightiy piastc
Biow Counts Bedrock Pebbly weil coarse subanguiar dense (30-50) saif (3-15) nonpiasuc
R — (Weathered?) % moderately very coarse anguiar Rl dense (539) verv suff (15-30) Vioisture
~ “PID/FID USCS: %, pooriv coubles/bouiders hard (>30) Carv_
IS o) %%. very poorly damp
“ORES: LALTEE moist
wet
T sarated
Primary Subordinate
Lithology Lithology Grain Size Anguiarity Induration {nduration Plasticity
4-5epth/lnterval Gravei Graveily Color , -/ (sand/gravei) (sand/gravel) (sand/gravel) (siluclay) (silt/clay)
TY9=1 <al Sandy " lanp~wi I very fine weil rounded  very loose (<4 biows/ft)  verv soft (<2) very plastc
- Sample 1D Silt Siltv Sorting (sand/gravet) fine rounded ioose (4-10) SOTt (2-4) piasnc
o T Ciay Clavey very weil medium subrounded medium dense (10-30)  medium suff (4-3)  siightiv plasac
"Blow Counts Bedrock Pebbiy well coarse subanguiar dense (30-50) suff (3-15) nonplasnc
— {Weathered?) %o moderateiv very coarse. anguiar IENGSEnse+>20) very saff (15-30) Moisture
“PID/EID USCS: % pooriv cobbies/boulders nard (>30) F 2
S~ P %. very pooriv damp
NOTES: LT moist
wet
saturated
Primary Subordinate
~ Lithotogy Lithology Grain Size Angularity Induration Induration Plasticity
Depth/intervai Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravet) (silt/clay) (silt/clay)
L - Sandy T pem wWhite very fine well rounded very loose (<4 blows/ft) very soft (<2} verv piastc
Sampie {D Silt Silty Sorting (sand/gravel) fine rounaed loose (4-10) soft (2-4) plasac
. Clay Clayey very well medium subrounded medium dense (10-30)  medium suff (4-8)  siightly plasuc
__ Blow Counts Bedrock Pebbiy well coarse subangular dense (30-50) stff (8-15) nonplastc
~ o— (Weathered?) %i, moderately very coarse angular Cyervdcense 65503 very suff (15-30) Moisture
__PIDFID  USCS: Yoit poorly cobbles/bouiders hard (>30) )
- B Yol very pooriv “damp
NOTES: moist
wet
samrated
Primary Subordinate
. Lithoiogy Lit| Grain Size v Angularity Induration Induration Plasticity
Depthvinterval Grave] ve . Color ) (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
. 5_‘1:{':&{9 Sandy . A - ] very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastuc
Sample 1D Sikt Per oy Sorting (sand/gravel) fine rounded loose (4-10) soRt (3-d) plasac
] S Clay Clayey Y very well ! [rne ) _ afffoundgd> . medium dense (10-30)  medium suff {4-8) slightly plasnc
w Counts Bedrock Pebbly well i TR subanguiar 0) stff (8-15) nonplastic
(Weathered?) it i very coarsc angular se (>5B) very suff (15-30) Moisture
*ID/FID USCS: %ij % " cobblevboulders - hard (>30) dry
e L Yoil very poorly K N o=l
TES: Mot
wet




Project Information

Lithologic/Drilling Log

Well Information

Project: | Borehole compieted as well?  YES NO Well Casing Interval:
Project Number: |Well Name:  p#u)-5 s ontinved Well Screen Interval: ;
Location: Total Depth: |Sand Pack Interval: ;
ate Drilled: Borehole Diameter: Bentonite Interval: !
‘mt: Well Elevation: Cement/Grout Interval: ;
iRig/Core Type: Water Level Initial: ?
-Drilling Company: Water Level Static: Comments/Notes: :
Driller: Well Type: PVC Sch 40 ] -
Drilling Method: PVC Sch 80 :
Field Notes By: ; Low Carbon Steel o
-Time Start: !Well Diameter: 2 inch |
Time Stop: i 4 inch i
5 Other: i
i Primary , Subordinate |
| Litbology ., Lithology : Grain Size | Angularity Induration Induration Plasticity
Depth/lntervai, :;  Gravel Greavelly __Calor i (sand/gravel) (sand/gravel) i (sand/gravel) (silt/clay) (siluclay)
. ! Sandy | NN {3lezea very fine weil rounded . very loose (<4 blows/ft) very soft (<2) very plastic
Sample iD Silt - Sorting (sand/gravel) ||  ToemBed loose (4-10) soft (2-4) plastc
(%% ' Clay Clayey very well ' B = oun medium dense (10-30)  medium saff (4-8)  slightly plastic
Biow Counts Bedrock Pebbly well | subangular dense (30-50) suff (3-15) nonpiasuc
—— 5 (Weartnered?) ! Y%r, ﬁ i/g i very coarse . angular Qtr’y‘dcnsc (=50) very stff (15-30) Moisture
PID/FID {USCS: %i <poery— i cobbles/poulders i ! hard (>30) dry
- % very pooriy : Gamp
NOTES: g
wet S
saturated
i Primary : Subordinate .
Lithology ' Lithology ! Grain Size i Angularity induration Induration Plasticity
Depth/Interval Gravei Srazety - . Colior i (sand/gravel) (sand/gravel) (sand/gravel) (silt/ciay) (sil/clay)
Dz T &ad _Sandy N iy very fine well rounded _ verv loose (<4 blows/fty  very soft (<2) very piasuc
 Sample 1D Silt & Sorung (sandigravel) fine cotEded loose (4-10) soft (2-4) piasnc
=7 Clav Clavey very well WETarr I medium dense (10-30)  medium saff (4-81  slightly plasuc
Blow Counts Bedrock Pebbly well [ Suoanguiar dense (30-50) SGI (8-15) nonplasnc
—— (Weathered?) %- it iar VR very coarse angular TV very suff (15-30) Moisture
PID/FID USCS: %ou Py cobbles/boulders B hard (>30) dry
‘?m : %% very poorly damp
NOTES: o,
S
sarated
Primary Sabardinate
Lithology Lithology Grain Size | Angularity Induration Induration Plasticity
Depth/Interval Gravei Gravelly Color (sand/gravel) (sand/gravel) (sand/gravet) (silt/clay) (silt/clay)
Sand Sandy very fine well rounded . very loose (<4 blows/ft) very soft (<2) very plastic
Sample ID Silt Silty Sorting (sand/gravel) fine rounded icose (4-10) SRt (2-4) plasnc
Clay Clayey very weil medium t ded dium dense (10-30)  medium suff (4-8)  slightly plastc
" “Blow Counts Bedrock Pebbiy weil coarse subangular dense (30-50) saff (8-15) nonplastic
. (Weathered?) Yoli moderately very coarse angular : very dense (>50) very saff (15-30) Moisture
PID/FID ;USCS: %% = cobbies/boulders il hard (>30) drv
' il very pooriy i damp
" "NOTES: moist
wet
saturated
Primary . Sobordinate ,
Lithology Lithology ; Grain Size i Angularity : Induration Indaration Plastcity
Depth/intervai Gravel Gravelly Color il {sand/gravel) 1 (saad/gravel) ! (sandigravel) {silt/clay) (silt/clay)
:Sand Sandy i very fine well rounded - very loose (<4 blows/fi) very soft (<2) very piastic
Sample ID Silt Silty Sorting (sand/gravel) i fine rounded i loose (4-10) soft (2-4) plastic
Clay Clayey very well ; mediym subrounded dense (10-30)  medium suff (¢-8)  slightly plastic
Biow Counts ;; Bedrock | Pebbiy well ! coarse gul dense (30-50) suff (8-15) nonplastc
it {(Weathered?) | %ii moderately | very coarse : i very dense (>30) very sdff (15-30) Moisture
PIDFFID 4 USCS: %l pootty T cobbles/boulders | hard (>30) dry
i ; Yail very poorly \ i damp
NOTES: moist
wet
samrated
: Primary ; Subordinate '

] i Litholegy | Lithology Grain Size i Angolarity | Induration Induration Plasticity
Depti/Interval | Gravel Gravelly . Color | (sand/gravel) i (samd/gravel) | (sand/gravel) (silt/clay) (silt/clay)
e ? Sand |  Sandy very fine T wellrounded | very loose (<4 blows/R)  very soft (<2) very plastic

Sample [D Silt | Silty  ©  Sorting (sand/gravel) |l fine ! rounded loose (4-10) soft (2-4) plastic
' " Chy | Clayey i very well mediom ; brounded mediom dense (10-30) . medium sGff (4-8) __shightly plastic
Blow Counts || Bedsock | Pebbly well coarse : subangular dense (30-50) suff (8-15) nonplastic
't (Weathered?) | Yoll moderately very coarse 1 angular | very dense (>50) . very suff (15-30) Moisture
PID/FID 11USCS: i %] poorly bbles/bould i ’ hard (>30) dry
| ! %l very poorly ! 1 gmp
NOTES: moist
wet

samrated




Project Information

Lithologic/Drilling Log

Well Information

Project:  Alobisg 'Borehole completed as well? (? Es/ NO i Well Casing Interval: 2 -390
Project Number: | Well Name: y A 'Well Screen Interval: 5@— 45(/
" T
Location: ;/eéé';; Ny i Total Depth: &40 |Sand Pack Interval: 7 - YO
eDrilled: 7/,4 /9% iBorehole Diameter: ¥ “ { Bentonite Interval: =2'-/¥
tnt: fg I3 'Well Elevation: ‘Cement/Grout Interval: & ~ =5
Rig/Core Type: 4, r Lofard , | Water Level Initial: i
Drilling Company: /M, Dyomate | Water Level Static: 'Commems/NoteS'
Driller: 7. iMeNoug, ‘Well Type: VC Schan> /' ofed Lo K- I8°
Drilling Method: 4~ Rutary - Cere! PVC Sch 80 2.5 of recove 3t CVL\%
Field Notes By: €. Jcs€n ' Low Carbon Steel g e .
Time Start: .20 'Well Diameter: gy e, 09¢“ :
‘Time Stop: /0:35 4 inch
: Other:
Primary Subordinate
Lithology Lithology Grain Size Anguiarity Induration Induration Plasticity
Depth/Interval Gravel velly Color . . (sand/gravel) (sand/gravel) (sand/gravel) (silvclay) (silvclay)
T~ [y Sandy dot — W TE verv fine well rounded verv loose (<4 blows/ft) verv soft (<2) very piastic
" “Sample ID Silt STty Sarting (sand/gravel) far=y) rounded toose (410} Soft (2-4) piastic
1 Clay Clayev very well ‘@:‘ rounget medium dense (10-30)  medium saff (2-3)  siightlv plastic
~_Blow Counts Bedrock Pebbiy well L CuErse CStbanegiss dense (30-50) suff(8-15) nonplastic __
— (Weathered?) % :ﬁmﬁ very coarse angular el very suff (15-30) Moisture
“PIDIFID LSCs: %, ooty Cobbies/boulders hard (>30) .
- Q S ol Lr Ya. very paarly damp
TNOTES: . moist
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Aangualarity Induration laduration Plasticicy
Dep(h/lnterval Gravei Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (siltciav)
L & <[5 S Sandy e — i lrb very fine well rounded very ioose (<4 blows/ft} verv soft (<2) verv piastic
7" Samole ID Silt Silty Sorting (sand/gravei) fine rounded ioose (4-10} SOft {24} plasnc
- ; lav Clavey very weil medium subrounded medium aense (10-30)  medium suff {4-8)  siighuy piasuc
"Blow Counts Bedroci Pehblyv well coarse subangwar aense (30-50) saff (8-15) nonpiasac
CORE W eathered?) % moderateiy verv coarse anguiar et RT3 very saff (15-30) Moisture
PlD/FlD Uscs. DoOTIY cobbles/boulders 3ard 1>30) o>
~ lul cle %, very pooriy damp
NOTES: ~ moist
wet
- samurated
. Primary Subordinate
__( Ia") Lithology Lithology Grain Size Angularity Induration inauration Plasticity
Demh/lm rvai Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/graveh) (silt/ciay) (silzelay)
/ S5/ é < Sandv T oM i very fine weil rounded verv iaose <4 biows/ft) very soft (<2) very piastic
" Samoie {D Silt Silty Sorting (sand/gravel) fine rounded ioose (4-10) soft (2-4) piasuc
. 3 Clav Clayvey very weil medium suprounded medium dense (10-30)  medium saif (4-8)  siigbtiy plasnc
Blow Counts Bedrock Pebbly well coarse subanguiar dense (30-50) saff {8-15) nonplasnc
core (Weathered?) % ~EOEAE very coarse angular (V'Y dense (>30)0 very suff (15-30) Moisture
PID/FID USCS: % ﬁ cabbles/boulders __nard (>30) G-
. — rlle % very poorty damp
TNOTES; O moist
wet
samrated
Primary Subordinate
B Lithology Lithology Grain Size Angularity Inauradon Induration Plasdicity
__Depth/interval Gravei Vel Color . (sand/gravel) (sand/gravei) (sand/graveh (silt/ciav) (silt/clayy
- 2 ) Sandy T e very fine well rounded very loose (<4 biows/ft) very soft (<2) very piastic
Sampie ID Silt Silty Sorting (sand/gravei) - {ine rounded loose (4-10) sort (1-4) piastic
38 Clay Clayey very well @ < SUDrouRgen- medium dense (10-30)  medium stff (4-8)  siigntly piastic
. Blow Counts Bedrock Pebbly weil coase ) subangular dense (30-50) suff (8-15) nonpiastc
e (Weathered?) Yo moderately very coarse angular LR LAe g very saff (15-30) Moisture
PID/FID USCS: Yoi: > cobbles/boulders bard (>30) Qi o
Calicle %l very pootly damp
NOTES? i moist
wet
sawrated
Primary Subordinate -
B Lithology Litholo; ' Grain Size Angularity Induration Induration Plasticity
Deptiv/interval Gravel ‘d— Color . _ | i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
- & Sandy ; T~ white very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastc
" Sampie ID Silt Sorting (sand/gravel) - _fine rounded loose (4-10) soft (2-3) plastic
. R Clay Clayey very well " medium dense (10-30) Gum G (4-3)  shighily plastic
w Counts Bedrock Pebbly well _ Aemse (30-50) saff (8-15) nonplastic
;—-— (Weathered?) %l moderately v ZVUery denise (>30} very saff (15-30) _M_oi_sgg___
“PID/FID USCs: il oorly) " cobblewboulders bard (>30) %_
1 A1 el %li very poorly 2
NOTES: ¥ wt' moist




Lithologic/Drilling Log

‘Well Information

Project Information
Project: 'Borehole completed as well?  YES NO 'Well Casing Interval:
Project Number: ‘Well Name:  fju-{p  comtinved I Well Screen Interval:
Location: i Total Depth: ! Sand Pack Interval:
yrﬂled: {Borehole Diameter: i Bentonite Interval:
nt: | Well Elevation: | Cement/Grout Interval:
Rig/Core Type: !Water Level Initial: ;
Drilling Company: 'Water Level Static: i Comments/Notes:
Driller: iWell Type: PVC Sch 40 ;
Drilling Method: PVC Sch 80 :
Field Notes By: Low Carbon Steel
Time Start: Well Diameter: 2 inch
Time Stop: 4 inch
Other:
Primary Subordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
Depth/intervai Gravel @ﬁ Color i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (siluclay)
TTHO-37  <m Sandy LAkt Bt very fine well rounded very loose (<4 blows/fi} verv soft (<2} very piastic
" Sample ID Silt Sy~ Sorting (sand/gravel) fine rounded loose (4-10) soft (24) piastic
Clav Clayev very well @ SBSNEe medium dease (10-30)  medium suff(4-8)  slightly plastc
Blow Counts Bedrock Pebblv well Subanguiar dense (30-50) suff (3-15) nonplastic
— (Weatnered?) %, <HEouETh verv coarse anguiar verv stff (13-30) Moisture
PID/FID USCS: % P cobbles/bouiders nard (>30) dry
) __j; { Yy very poorly . [riuemd
NOTES: 15T
wet
sawrated
Primary Sabordinate
Lithology Lithology Grain Size Anguiarity induration induration Plasticity
Deptiv/Intervai Gravel @ . Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
o8~ 2L Sang Sandy L B~ verv fine well rounded very ioose (<3 biows/R) verv soft (<2} very piastic
""" Sampie ID Siit fcuna Serting (sand/gravel) fine rounded loose (410} soft (2-4) plasuc
/ Clav Clavey very well TaRaTT™ ’ medium dense (10-30)  medium saff (4-8)  slightiv plasuc
" Blow Couats Bearock Pebbiv weil oEEE subangular dense (30-50) suff (8-15) nonplasnoc
. — (Weatnered?) % 2 VETY coarse angular ense o sur very suff (15-30) Moisture
) PID/FID USCS: > fsicoinva cobbies/bouiders bard (>30) dry
ol %. very poorly damp
NOTES: &ERE
] =]
samrated
} Primary Supordinate
Litholegy Lithology Grain Size Angularity Induradon Induration Plasticity
Deptiviaterval Grave! Gravelly Cotor (sand/gravel) (sand/gravel) (sand/gravel) (silt/ciay) (silt/clay)
- Sand Sandy very tine weil rounaed very loose (<4 blows/ 1} very soft (<2) verv plastic
“Sample D — Silt Silty Sorting {sand/gravel) fine rounded loose 14-10) 501t (241 piasoc
’ lav Clavey very well medium subrounded medium dense ( 10-30Y  medum suff (4-8)  slighty pias;xz B
Blow Counts Bedrock Pebbiv weil coarse subanguiar dense (30-50) saff (8-151 nonpiastic
{Weatbered? %%, moderateiv Very coarse anguiar very dense (>30) very satf (15-30) Moisture
PID/FID USCS: %% pooriv cobbies/boulders hard (>30} dry
%o very poorly damp
NOTES: moist
wet
samraied
Primary Sabordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
Depth/Interval Grave! Gravelty Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (siluclay)
Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastc
Sampte ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plasnc
Clay Clayey very well medium subrounded mediumn dense (10-30)  medium suff (+-8)  slighuv plastic
Blow Couats Bedrock Pebbly well coarse subangular demse (30-50) sff (8-15) nonplastc
(Weathered?) % moderately Vvery coarse angular very dense (>50) very saff (15-30) Moisture
PID/FID USCS: %.- poorly cobbles/boulders hard (>30) dry
Yo very poorly damp
NOTES: moist
wet
) samurated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induration [nduration Plasticity
__ Depttvinterval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
B Sand Sandy ] very fine well rounded very loose (<4 biows/ft) very soft (<2) very plastic
Samplie ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plasnc
Clay Clayey very well medinm subrounded dium dense (10-30) dium saff (4-8)  slightly plastic
w Counts Bedrock Pebbiy well coarse bangui dense (30-50) suff (8-15) nonplastc
(Weathered?) Yol moderately : VETY coarse 1 very dense (>50) very saff (15-30) Moisture
PID/FID -USCS: Yoii poorly :  cobbles/boulders ! bard (>30) dry
Yail very poorly ! " diﬂ}P
NOTES: moist
wet




Project information

Lithologic/Drilling Log

‘Well Information

Project: Kol  AJH]  Borehole completed as well?  /VES/ NO 'Well Casing Interval: o -0
Project Number: | Well Name: W=7 'Well Screen Interval: IO 4O’
- - > re ; - ryoy: - " .
cation: ! . M ' Total Depth: [Ty, ‘ !Sand Pack Interval: /IS -4
e Drilled: 7/,2/99 {Borehole Diameter: ! | Bentonite Interval: 2~/
ient: Pf[_ ‘Well Elevation: 'Cement/Grout Interval: ~ ~) '~ 9 ¢
Rig/Core Type: Asrr R, ter 'Water Level Initial: ‘
Drilling Company: M. Do  Water Level Static: i Comments/Notes:
Driller: T . WA ol | Well Type: Sch 40~
Drilling Method: £~ £ sfzru i PVC Sch 80 ]
Field Notes By: (. :\'M | Low Carbon Steel ;
Time Start: OGS | Well Diameter: Fme C.030¢
Time Stop: /005 4 inch }
Other:
Primary Subordinate
Lithology Lithology Grain Size | Angularity Induration Induration Plasticity
Depth/interval Gravel Gravelly Color i (sand/gravel) (sand/graveh) (sand/gravel) (siltclay) (silt/elay)
A Sandy TAm- w12, very fine well rounaed very ioose (<4 blows/ft) verv soft (<2) very piastic_
Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plasnc
/ Clay Clayey very well [ et e ﬁ medium dense (10-30)  medium stiff (4-8)  slightlv piasuc
Blow Counts Bedrock Pebbly well cConrE— : gula dense (30-50) stff (8-15) nonplastic
| — {Weathered?) % VETY COarst angular rgense - very saff (15-30) Moisture
PIDFID ___USCS: | % : cobbles/boulders u hard (>30) ==
Ladicini: % very poorly damp
" NOTES: moist
R wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticiry
Depth/Interval Gravel Gravelly . Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (sil/elay)
0-[F7 Sandy T ad very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastc
" Sample ID Silt [ 63 Sorting (sand/gravel) rounded loose (4-10) soft (2-4) plastic )
] ) Clay Clayey very well medium v medium dense (10-30)  medium suff (4-8) _ slightlv piastc .
Blow Counts Bedrock Pebbly well coarse SustTGr dense (30-50) suff (8-15) nonplastic _
L m— (Weathered?) % i very coarse anguiar 5 ) very suff (15-30) Moisture
PID/FID USCS: %. €001, cobbies/boulders hard (>30) >
1O cplche % very poarly damp
NOTES: i moist
wet
saturated
B Primary Subordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
__Depti/Interval Gravel v Color 7 (sand/gravel) (sand/gravel) (sand/gravel) (silclay) (silt/clay)
o~ {{ <fang- Sandy T o — T very fine well rounded very loose (<4 blows/ft) very soft (<2) verv plastic
SampieID Silt Sy Sorting (sand/gravel) rounded ioose (4-10) soft (2-4) plastic )
Clay Clayey very well <TErm— aoro| i= medium dense (10-30)  medium suff (4-8)  shghtly piastic
_Blow Counts Bedrock Pebbly well coarse banguiar dense (30-50) stff(8-15) nonplastic B
e — (Weathered?) % moderately very coarse angular very stff (15-30) Moisture
PID/FID USCS: % PO cobbles/boulders hard (>30) lex:sell
__442 _Calzle % very poorly damp
NOTES: bt moist
wet
satrated
Primary Subordinate
Lithology Lithology Grain Size i Angularity Induration Induration Plasticity
__DeptiyInterval, Gravel Safycliy Color ;.7 (sand/gravel) (sand/gravel) (sand/gravel) (siluclay) (silticlay)
25 =g 2 <Zah Sandy T~ Wh 17 verv fine well rounded very loose (<4 biows/ft) very soft (<2) very plastic
Sample ID ! Siit g Sorting (sand/gravel) <4 rounded loose (4-10) soft (2-4) plastc
. 4 Clay Clayey very well Criegus” medium dense (10-30)  medium stiff (4-8)  slightly plastic
Blow Counts Bedrock Pebbiy ! well i coarse subanguiar dense (30-50) stff (8-15) nonplastic
_— . (Weathered?) %i; moderately i very coarse i angular j very stff (15-30) Moisture
PID/FID  “USCS: , %} orly > " cobblesboulders i K hard (>30) i
(o eleke % very poorly L | L —damp
NOTES: g moist
wet
samrated
Primary - Subordinate : .
Lithology Lithology : | Grain Size |l Angularity Induration induration Plasticity
Depth/lntervyl . Gravel Gravelly Color It (sand/gravel) . (sand/gravel) (sand/gravel) (silt/clay) (silvclay)
M-y Sand Sandy ! Taw i very fine well rounded - very loose (<4 blows/ft) ©  very soft (<2) very plastic
"S_ample 1D Silt Silty ! Sorting (sand/gravel) I fine rounded loose (4-10) soft (2-4) plastic
4—‘\— i Clay Clayey | very well medium : b ded dium dense (10-30)  medium suff (4-8)  slightly plastic
ow Counts ', Bedrock Pebbly i well coarse | b ) dense (30-50) suff (8-15) nonplastic
co—— . (Weathered?) %li moderately 1 very coarse i angular . very densc (>50) very soff (15-30) . Moisture
"ID/FID luscs: [ %|i poorly | cobbles/boulders i i C o
_:JEI_?__LSMMI %} very poorly ! /! i —— B damp )
DTES: A e gt moist
740w wet




Project Information

Lithologic/Drilling Log

Well Information

Project: | Borehole completed as well?  YES NO {Well Casing Interval:
Project Number: 'Well Name: o1 -5 contonded i Well Screen Interval:
Location: | Total Depth: S0’ {Sand Pack Interval:
¢ Drilled: !Borehole Diameter: <% * ' Bentonite Interval:
nt: Well Elevation: i Cement/Grout Interval:
Rig/Core Type: Water Level Initial: |
Drilling Company: | Water Level Static:  Comments/Notes:
Driller: Well Type: PVC Sch 40 }
Drilling Method: PVC Sch 80
Field Notes By: ! Low Carbon Steel i
Time Start: i Well Diameter: 2 inch
Time Stop: : 4 inch
i Other:
Primary Subordinate :
Lithology Lithology Grain Size W Anguiarity Induration Induration Plasticity
Depthllnterval Gravel 2 . Color : (sand/gravel) " (sand/gravel) (sand/gravel) (siluciay) (silt/clay)
T30 EyT < Sandy el Ba o very fine well rounded  very loose (<4 blows/R)  very soft (<2) very plastic
Sampte ID Silt <My Sorfing (sand/gravel) fine rounded loose (4-10) soft (2-4) piastic
[, Clay Clayey very well K medium dense (10-30)  medium suff (3-8} siigntiy plasue
" Blow Counts Bedrock Pebbly well %') subangular dense (30-50) suff (8-15) nonpiastc
~— (Weathered?) % Cfioecra®ly> very coarse anguiar —ERACTIRT=50) very saft (15301 ___ Muistare
PID/FID USCS: % CPooTIL Cobbles/bouiders ard (>30) ;
it Yo very pooriy %
NOTES: moist
wet
samrated
Primary Subordinate -
Lithology Lithologv ) Grain Size Angularity Induration Induration Plasticity
Depth/1 nlerval Gravei Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay)
‘3’ @ :andv _Iﬁibg\&"‘* verv fine well rounded verv loose (<4 blows/ft) verv soft (<2) very piastc
_ Sample 1D Siit ing (sand/gravel) fine rounded ioose (4-10) soft (24} piastic
] Clay C.a_vcy very well medium Suprommr> medium dense (10-30)  medium saff (4-8)  siighty plasac
Blow Counts Bedrock Pebbly well @; subanguiar dense (30-50) saff (8-15) nonpiastc
i — { Weatbered?) %. verv coarse angular Gerv eense very suff (15-30) Moisture
PID/FID USCS: Yor Qoooriy_> cobbies/boulders hard (>30) dry
.;}f‘f [} %.. very pooriv aamp
NOTES: ( Tﬂ T
- _:— wel
saturated
Primary Subaordinate
. Lithoiogy Lithology Grain Size Angularity Induranon Induration Plasticity
’ Denth/lnterval Gravel Gravelly Color (sand/gravei (sand/gravel) (sand/gravel) (silzclay) (silvclay)
_ Sand Sandy verv fine well rounded very ioose (<4 blows/ft) very soft (<2) very plasnc
_Sample {D Siit Silry Sorting (sand/gravel) dne rounded ioose (4-10) soft (2-4) piasuc
lay Clavey very well medium subrounded medium Gense (10-30)  medium saff (4-8)  siigndy piasnc
Blow Counts Bedrock Pebbly well coarse subanguiar dense 130-50) stuff (8-15) nonpiasnc
(Weatnered?) % moderately very coarse anguiar very dense (>30) very saff (15-30) Moisture
PID/FID USCS: Y. poorlv cobbles/boulders hard (>30) drv
% very poorly damp
NQTES: moist
wet
samurated
Primary Sabordinate
Lithology Lithology Grain Size Angularity Induration Induraton Plasticity
Depth/Intervai Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (siltclay)
Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic
B Sampie ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piasdc
Clay Clayey very well medium subrounded medium dense (10-30)  medium saff (4-8)  slightly plastc
Blow Counts Bedrock Pebbly well coarse t } dense {30-50) sff (8-15) nonpiastc
{Weathered?) Yol moderately very coarse i very dense (>30) very suff (15-30) Moisture
PID/FID USCS: %orr poorly cobbles/bouiders hard (>30) dry
Yon very poorly damp
NOTES: moist
wet
saturated
Primary Subordinate -
) Lithoiogy Lithology Grain Size i Angularity {nduration Induration Plasticity
Deptivinterval Gravel Gravelly - Color (sand/gravel) ! (samd/gravel) (sand/gravel) (silt/clay) (silt/clay)
- . Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastc
Sampie ID Silt Silty Sorting (sand/gravel) | fine rounded loose {4-10) soft (2-4) plastic
Clay Clayey ¢ very well medium b ded dium dense (10-30)  medium suff (4-8)  slightly plastc
w Counts Bedrock Pebbly well coarse ' bangul dense (30-50) suff (3-15) nonplastic
(Weathered?) Yail moderately . very coarse L very dense (>50) very suff (15-30) Moisture
ID/FID USCS: %i| poorly bbles/boulders | bard (>30) dry
%ii very poorly i damp
YTES: mo1st
wet

sawrated




Lithologic/Drilling Log

Project Informatjon

Well Information

g,

Project: No JAZYS ! Borehole completed as well? ﬁ EY NO {Well Casing Interval: £ - I ’
T - N T
Project Number: { Well Name: M -8 | Well Screen Interval: 9, — &0
Locavon:_ blpls A A1 { Total Depth: o) |Sand Pack Interval: /g '— &0
rilled: 2/:.2/99 {Borehole Diameter: X ** 'Bentonite Interval: 3 '~ /¥
G{: PPLPL i Well Elevarion: :Cement/Grout Interval: 4 '~ 3 °
Rig/Core Type: v Lstara | Water Level Initial: 73" :
Drilling Company: /’whﬂ "Water Level Static: :Comments/Notes:
Driller: = M. Denald . | Well Type: PVC Sch 40> ;
Drilling Method: f./ Pcferg PVC Sch 80
Field Notes By: C_Mdé Low Carbon Steel |
Time Star: /[ . 3§ : Well Diameter: o.CI0° :
TimeStop: [0 .00 : 4 inch :
Other: ;
Primary Subordinate ,
Lithology Lithology Grain Size +  Angularity Induration Induration Plasticity
Depti/Interval Gravel Gravelly . Color (sand/gravel) (sand/gravel) ' (sand/gravel) (silvclay) (silciay)
5{-(‘, Sand Sandy jés ~ L a'.,ﬁ}q very fine well rounded very 1oose (<4 blows/ft) very soft (<2} very plastc
Sampie [D Silt Silty Sorting (sand/gravei) fine rounded loose (4-10) soft (2-4) plastc
» {_ Clay Clavey very well ~ medium subroundec medium dense (10-30)  medum saff (4-8)  sligbtiy plastc
"Blow Counts Bearock Pebbly well coarse subanguiar dense (30-50) suff (8-15) nonplastc
——— {Weatered?) %, moderately very coarse angular Gerwdetse (> 5D verv stff {15-30) Moisture
" "PID/FID USCS: %. poortiy cobbievbouiders e CYEXINY B T
{ Lolihe % very pooriy damp
NOTES: eensfiitiind motst
wetl
- saturated
Primary Subordinate .
Lithology Lithology Grain Size Angutariry Induradon Indaration Plasticity
Deptivinterval Gravei Pastiinuctss g Color i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) isil/clavy
_ [0—13 Sanay Tl Wb verv fine well rounaed very joose (<4 blows/f) verv soft (<2) verv piasac
Sampie ID Silt Silty Sorting (sand/gravet) fine rounded loose (4-10) S07T {2-4) plasnc
__.A Clay Clavey very well ST Quoroundey= medium dense (10-30)  medium sdff (£-3)  slighuyv piasn_cm
Blow Counts Bedrock Pebbly weil GGy dense (30-50) saff (8-15) nonpiasac
T — (Weatnered?) % moderately very coarse anguiar gerense ]2 30) very saff (15-30) Moisture
" o PID/FID USCS: % T covblesboulders ard (>301 )
tg _ [4[4 '/‘[6 %, very pooriy damp _
‘OTES: moist
44444 wet -
nrTm - -
e . . sawrated
‘. f Primary Subordinate .
‘ / Lithology Lithology Grain Size Anguolarity induration induration Plasticity
V D_igsh/lmerwi_ Gravel Ggvely Coior (sand/gravel) (sand/gravel) (sand/gravei) tsilt/clay) (siltzelayy
/4__- l(‘;’_ _@ Sandy T e 1[- Pivad very fine well rounded very loose (<4 biows/ {1} verv soft (<2} very plastc —
Sampie ID Siit Sim— Sorting {sand/gravei) fine rounded ioose (4-10) soft (2-4) piasne X
’ =< Clay Clavey very well CRauA> medium dense (10-30)  medium suff (<-3)  shignhtly piasac
__Biow Counts Bearock Pebbly weil < comE S subanguiar dense (30-50) saff (3-135) nomplastic
—_— Weawered?) %. moderately very coarse anguiar Qe aensE >99) vers snif (13-30) Moisture
" PID/FID USCs: | % poorly cobbles/boulders 2ard (>30) =
R # Celicde % - very pooriy damp
TNOTES: N ,. / D moist
T Preees wet
saturated
Primary Subordinate o
B Lithology Lithology Grain Size Anguiarity Induration Induration Plasticiry
DepthvInterval Gravei Ve Color (sand/gravel) (sand/gravei) (sand/gravel) (silt/clay) (silt/clay)
2-22 = Sandy [an - yiki+e verv fine well rounded  very loose (<4 biows'ft)  verv soft (<2) very plastic__
Sample D Silt Sorting (sand/gravel) fine rounded loose {4-10) soft (2-4) plastc
_ ._ Clay Clavey very welil e, < uiffenndet medium dense (10-3C medium saff (4-8)  slightly piasnc
" Blow Counts Bedrock Pebbly well TS subanguiar dense (30-50) suff (8-15) nonplasuc
L (Weathered?) %i, moderately very coarse anguiar VETY Nense (538) verv suff (15-30} Moisture
PID/FID USCS: Yo poorly cobbles/boulders hard (>30)
} st Yo very poorly <damp”
NOTES: AlT moist
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size i Angularity Induration Induration Plasticity
" DepthvInterval Gravel ravell : Color (sand/gravel) (sand/gravel) (sand/gravel) (silvclay) (siltelay)
3% -%—‘— Sandy .‘["‘.Lf , very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic
_ Samgle (D Silt - Sorting (sand/gravel) fine : rounded loose (4-10) soft (2-4) plestc
S Clay Clayey very weil %@ ~ Cuftounded>  medium dense (10-30) _medium soff (4-8) _ siightly plastc
Counts Bedrock Pebbly well i e/ ‘ b I dense (30-50) suff (8-15) nonplastic
— {Weathered?) Yali moderately ; very coarse . angular ) very suff (15-30) Moisture
PID/EJD USCS: Yoit poorly cobblesvboulders i B hard (>30)
e Yoii very poorly ! .
NOTES: moist
wet




Lithologic/Drilling Log

Project Information

Well Information

Project: 'Borehole completed as well?  YES NO ‘Well Casing Interval:
Project Number: ‘Well Name: o7 W - g /ot nyl s ' Well Screen Interval:
Location: i Total Depth: {Sand Pack Interval:
.ﬂ)rﬂied: { Borehole Diameter: i Bentonite Interval:
nt: : Well Elevation: i Cement/Grout Interval:
Rig/Core Type: i Water Level Initial: :
Drilting Company: "Water Level Static:  Comments/Notes:
Driller: i Well Type: PVC Sch 40 :
Drilling Method: : PVC Sch 80
Field Notes By: i Low Carbon Steel
Time Start: ' Well Diameter: 2 inch
Time Stop: 4 inch
' Other:
Primarv  Subordinate : -
Lithology Lithology Grain Size | Angularity lnduradon Induration Plasticity
Depth/Interval Gravet Qfvelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (siluciay)
30 -337  cEme Sandy 7 gt Rg Ao very fine well rounded very loose (<3 blows/)  very soft (<) very plastic
) Sampie 1D TSl s “Serting (sand/gravei) fine rounded foose {4-10) soft {2-4) plasuc
{~ Clay Clavey very well nim.> medium dense (10-30)  medium suff (+-3)  siightly piastic
Blow Counts Bedrock Pebblv well TR e supanguiar dense (30-50) saff (8-15) nonpiasgc
T — (Weathered?) % moderately Vvery coarse anguiar TVErT Bense T538) very saff (13-30) Moisture
PID/FID -USCS: Yo poorly cobbies/bouiders hard (>30} dry
- Px é 5 Y. very poorly cam
NOTES: 15T
wet
samrated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induradon Induration Plasticity
Depth/Interval Gravei [Sreatding J Color (sapd/gravel) (sand/gravei) (sand/gravel) (silt/etay) (silt/clay)
G- i Sandy Lealc Btetm verv fine well rounded verv loose (<3 biows/fl)  verv soft (<2} verv piastic
Sample ID Silt Q> Sorfing (sand/gravei} fine rounaed loose 14-10) soft (2-4 plasuc
] Clay Clavey verv well @ Y medium dense (10-30)  medium saff (4-3)  sligbuy piasuc
__Biow Counts Bedrock Pebblv weil ¢ coanse> subanguiar dense (30-50) suff (8-15) nonpiasnc
e—— (Weatnered?) % moderateiv VETY coarse anguiar W) verv saff (15-30) Moisture
o PID/FID USCS: % poorty cobbles/boulders nard (>30 ary
3= %, very poorly Gamo_
W NOTES: %s >
T saturated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induration induradon Plasticity
N Bépth/l nterval Gravei Graveily Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (siluciay)
Sand Sandv very fine well roundea verv ioose (<4 biows/ ft) very soft (<2) very plasac
Sample ID Silt Siley Sorting (sand/gravel) tine rounded loose <10} soft (24 piasac
Clay Clavev very well medium subrounded medium dense (10-30)  medium suff {4-3)  siigbtlv plastc
Blow Counts Bedrock Pebblv well coarse subanguiar dense (30-50) stuff (8-135) aonpiastc
(Weathered?) % moderately very coarse angular very dense (>30) very stff (15.30) Moisture
__PID/FID USCS: Yo pooriv cobbies/bouiders hard (>30) dry
K very poorly damp
NOTES: moist
wet
sawmrated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induration induration Plasticity
Depth/Intervai Gravei Gravelly Color (sand/gravel) (sand/gravel) (sand/gravef) (silt/clay) (siltclay)
Sand Sandy very fine well rounded verv loose (<4 blows/ft) very soft (<2) verv piasnc
Sample ID Silt Silty Sorting (sand/gravel) fme rounded loose (4-10) soft (2-4) plastic
Clav Clayey very well medium subrounded medium dense (10-30)  medium saff (4-3)  siightly plasuc
Blow Counts Bedrock Pebbiv well coarse subangular dense (30-30) soff (8-15) nouplasac
(Weathered?) Yo moderately very coarse angular very dense (>350) verv saff (15-30) Moisture
PID/FID .USCS: i poorly cobbles/boulders hard (>30) dry
Yoi: very poorly damp
NOTES: moist
wet
} sarurated
Primary Subordinate
Lithology Lithology Grain Size . Angularity Induration Induration Plasticiry
“Deptt/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravef) (silt/clay) (silt/clay)
Sand Sandy very fine well rounded verv loose (<4 blows/ft) very soft (<2) very plasuc
Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastdc
Clay Clayey very well medium b ded dium dense (10-30)  medium suff (4-8) slighty plastic
w Counts Bedrock Pebbly well coarse b 1 dense (30-50) suff (8-15) gonplasuc
” _(Weathered?) %, moderately very coarse angular very demse (>50) very suff (15-30) Moisture
PID/FID +USCS: %li poorly cobbles/bouid hard (>30) dry
. Yoit very pooriy daxgp
NOTES: moist
wet

samrated




Lithologic/Drilling Log

Project Information Well Information

.
Project:  Alpbtr s | Borehole completed as well?  ¢(YES~ NO { Well Casing Interval: -2
Project Number: | Well Name: mu/-F iWell Screen Interval: ¢ ~ 0
Location:  Mobls NM ' Total Depth: ! !Sand Pack Interval: IR -HC
e Drilled: // &f / $7 ! Borehole Diameter: g " : Bentonite Interval: /X
‘nt: Pl i Well Elevation: Cement/Grout Interval: A24-5 ¢
Rig/Core Type: Loy Rotar s | Water Level Initial: i
Drilling Company: 2, De ,,2’@ | Water Level Static: : Comments/Notes:
Drller: = M Deneld | Well Type: CSchdU~> |
Drilling Method: &, r Roterd PVC Sch 80
Field Notes By: [ —%_Sﬂ‘i‘ Low Carbon Steel
Time Star: 7! &5 ' Well Diameter: T .02
Time Stop: <6 .30 4 inch
Other:
) Primary Subordinate ;
Lithology Lithology Grain Size Anguiarity induration Inaoration Plasticity
_ Depti/laterval Gravei Gravelly Color (sand/gravel) (sand/gravet) (sand/gravel) (silt/ciay) (silt/clay)
i e Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic
Sample ID < Silty Sorting (sand/gravel) fine rounded loose (4-10) SOt (2-4) piasuc
’ ! Clay Clayey verv well ~ medium subrounded medium dense (10-30)  STEdium SBYF-31  slightiv Plastic
Blow Counts Bedrock Pebbiv well coarse bangut dense (30-50) sort (§-15) Qggplast-
St (W eathered?) Y. modagerateiv verv coarse very dense (>50) very suff (15-30) Moisture
“PID/FID USCS: % poorly cobblesboulders hard (>30) 3
- / Yo verv pooriv damp
NOTES: moist
wet
saturated
Primary Subordinate
Lithology Lithoiogy Grain Size Angularity Induradon Induracion Plasticity
Depth/interval Gravel Taravelly Color _ (sand/gravel) (sand/gravel) (sand/gravel) (silvciay) (silt/ciay)
JO~ i Sandy T o ~ Wi, T verv fine well rounded very ioose (<4 piows/ft) verv soft (<2} verv piastic
Sample ID Siit < Sorting (sand/gravel) rounded loose (4-10) soft (2-4) piastc
- Clay Clavey very well [rrtmed) oA medium dense (10-30)  medium suff (-3} siignuy plasnc
" "Blow Counts Bedrock Pebbly well coarse W dense (30-50) suff (8-15) nonpiastc
i pr— {Weathered?) % i very coarse angular < l=nse 23090 very saff (15-30) Moisture
PID/FID USCS: |, Yo 3 cobbies/boulders hard (>30) %
‘ = _celicke %% very poorly daay
\OTES: most
- wel
- samrated
Primary Subordinate
Lithology Lithology Grain Size Angularity induration lnauracion Plasticity
’ Depth/intervat Gravel Gravelly Coior ., (sand/gravel) (sand/gravet) {sand/gravel} (siluctay) (siluclay)
Tl T Sandy R s verv fine well rounded very loose (<3 biows f1) verv soft (<2) very piastic
"Sampie ID Silt Sorting (sand/gravel) oo rounded loose (4-10" soft {2-4) niasac
) _3 Ciav Clavey very weil TR 3 medium dense (10-30)  medium suff (<-3%  sigauy pi:u;l:_-'
Blow Counts Bedrock Pebbiy well coarse subangular dense (30-50) surf (8-15) onpiastc
T — (Weathered?) Yo P g verv coarse ui “9) very saff (15-30) Moisture
" PID/FID GSCs; %: poorly cobbles/bouliders hard (>30) e
F 2 talcie %, very pooriy &
NOTES: moist
wet
sanurated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induradon Indurarion Plasticity
Depth/Intervai Gravel » Color (sand/gravel) (sand/gravel) (sand/gravel) (siltuclav) (silt/clay)
X -39 e Sandy 7 a~ /A ¥C verv fine well rounded verv loose (<4 blows ft) verv soft (<2) verv piastic
Sampie ID Silt <IB> Sorting (sand/gravel) P rounded loose (4-10) SOft (2~4) nlasuc
o ’-f Clay Clayey very well / medium medium dense (10-30)  medium saff (+-3)  siigitly plasnc
Blow Counts Bedrock Pebbly well N YOarse subangular dense (30-30) saff (3-15) nonpiastic
T Te—— (Weathered?) Yhii [ i (3T very coarse anguiar & Vervatnse (>30) very suff (15-30) Moisture
_ _PID/FID USCs:, Yoit Praing cobbles/boulders hard (>30)
-{ .fa,‘ . '(’& %l very poorly
NOTES: most
wet
saturated
} Primary  Subordinate . -
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
‘Deptivinterval Gravel CRvely , .Coior 1 (sand/gravel) (sand/grave) (sand/gravet) (silt/clay) (silvelay)
be Sandy Ul very fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic
"“Sample (D Silt Sorting (sand/gravel) %“ rounded loose (4-10) soft (2-4) plasac
\ K Clay Clayey " very well i <l medium dense (10-30)  medium suff (4-8)  siighdy plasac
w Counts Bedrock Pebbly ! well coarse bangul dense (30-50) stiff (8-15) nonplastic
" — (Weathered?) Y%l moderately very coarse angular ensc [>50) very saff (15-30) Moisture
TPID/FID_, USCS: %l poorly cobbles/boulders . hard (>30) A
i %ii very poorly oD
TNOTES: i N . moist
- L.wegion< e N 2 ) wet

—_——
samrated




Project Information

Lithologic/Drilling Log

Well Information

Project: Borehole completed as well?  YES NO Well Casing Interval:
Project Number: ‘WellName: M- G contiaved :Well Screen Interval:
Location: Total Depth: .Sand Pack Interval:
te Drilled: .Borehole Diameter: : Bentonite Interval:
‘ .ent: "Well Elevation: _Cement/Grout Interval:
Rig/Core Type: :Water Level Initial:
Drilling Company:  Water Level Static: . Comments/Notes:
Driller: ‘Well Type: PVC Sch 40
Drilling Method: PVC Sch 80
Field Notes By: Low Carbon Steel
Time Start: Well Diameter: 2 inch
Time Stop: 4 inch
Other:
T Primarv  Subordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
Depth/Interval Gravel X Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/elay)
TR0-3D <mT Sandy LomkT Floceon very fine weil rounded  very loose (<4 blows/ft)  very soft (<2) very plastic
Sampie ID Silt Sorting (sand/gravel) <z rounded loose (4-10) soft (2-4) plasnc
’ Clay Clavey j very well e <atindea medium dense (10-30)  medium stiff (3-3)  siighty plastc
Blow Counts Bedrock Pebbiy well CariE subanguiar dense (30-50) stff (8-13) nonpiastic
— (Weathered”) Yo et very coarse angular Erv denscTsse) very suff (15-30) Moisture
PID/FID USCS: % <PV cobbies/boulders hard (>30) drv
‘ E B3 very poorly <=
NOTES: <Hast
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Angularity induration Induration Plastcity
" Depth/interval , Grave! ety Color (sand/gravel) (sand/gravel) (sand/gravel) (silctay) (silt/ciay)
T - Sandy 2P very fine well rounded verv loose (<4 biows/ft) verv soft (<2) verv plastic
—. Sampie 1D Silt [=ci1127] "Sorting (sand/gravel) <hme— rounded ioose (4-10) soft (2-4) piasuc
B ) Clay Clavey verv well g = € medium dense (10-30)  medium stff (4-8)  slightly piasuc
Blow Counts Bedrock Pebbiv well oarse supangular dense (30-50) saff (8-15) nonpiasuc
—— {Weatbered?) % UL very coarse angular ETensE=550) very stiff (13-30) Moisture
__ PID/FID USCs: % Py cobbles/boulders . hard (>30) dry
1= Y% very poorly damp
NOTES: motst
! - =
sawrated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induranon Induration Plasticity
- ’(_)>eplh/'lmervnl Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (sil/ciay) (silt/clay)
Sand Sandv very fine well rounded very loose (<4 biows/ft) very soft (<2) verv piashc
"Sample iD Siit Silty Sorting (sand/gravel) fine rounded loose (4-10) 5011 {2-4) plasnc
! N Clay Clavey very well medium subrounded medium dense (10-30)  medium suff (4-3)  siighty plasncH
' "Blow Counts Bedrock Pebbly well coarse subangular dense (30-50) suff (8-15) aonpiastic
’ (Weathered?) %% moderatety VeTy coarse anguiar very dense (>350) very suff (15-30) Moisture
PID/FID USCS: %% poorly cobbles/boulders hard (>30) drv
%: very poorly damp
NOTES: motst
wet
saturated
Primary Subordinate
Lithology Lithology Grain Size Angularity Induration Induration Plastcity
“Depthvinterval Gravei Gravelly Color {sand/gravel) (sand/gravel) (sand/gravel) {silt/elay) {silvclav)
- Sand Sandy very fine well rounded very loose (<4 biows/ft) very soft (<2) very plasac
Sampie (D Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic
: Clay Clayey very well medium subrounded medium dense (10-30)  medium saff (4-8)  siightly plastic
Blow Counts Bedrock Pebbiy well coarse b 1 dense (30-50) suff (3-15) nompiasuc
(Weathered?) %.. moderately very coarse anguiar very dense (>50) very suff (15-30) Moisture
PID/FID USCS: %. pooriv cobbles/boulders hard (>30) dry
Yo very poorly damp
NOTES: moist
wet
samnted
Primary Sabordinate
Lithology Lithology Grain Size Angularity Induration Induration Plasticity
"”Depthllmerval Gravej Gravelly Color i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (siltclay)
. Sand Sandy ' very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastc
Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic
g Clay Clayey very well medium suprounded dium dense (10-30)  medium saff (3-8) slightly plastic
.ow Counts Bedrock Pebbly well coarse b i dense (30-50) saff (3-15) lasuc
(Weathered?) Yois moderately very coarse angular very dense (>50) very suff (15-30) Moisture
" PID/FID -USCS: %il poorly ) bbleyboulders hard (>30) dry
Yo very poorly damp
NOTES: motst
wet

saturated




®roject Information

Lithologic/Drilling Log

Well Information

Sroject  flabps

i Borehole compieted as well? (YEY

NO

‘Well Casing interval:

O =30

“roicct Number:

' Well Name:

muw - J/IC

‘Well Screen Iaterval:

20 —#o

_ocation: _ kfp s , NV1

‘Total Depth:

40

!Sand Pack Interval:

LE =40

. rillec: 7 /15799

{ Borehole Diameter:

v

'Bentonite Interval:

Q —i5

o PPL

“Well Elevation:

iCement/Grout Interval:

-2

"Water Level Ininai:

_g/Core Type: Lo p;“/aka

Drilling Companv: /e D / Water Level Static: Comments/Notes:
Drller 7. McDen Well Type: <TC Scn 30
Drilling Method: Ao L oFard PVC Sch 80
Sield Notes By: ¢ .JJensein Low Carbon Steel
Time Start: [ ‘Well Diamezer: SJpga s f.opl
Time Stop: 7. ST 4 incn
) Other:
Primary Sobordinate
Lithologv Lithology Grain Size Angulanty induranoe lnduranon Plastcity
Depth/fnterval Grave| Graveiiv Color . | (sand/gravel) (sand/gravel) (sand/gravei) (siltctay) (siltclay)
“+ - <BCe Sanay [am - wi, T verv fine well rounaed very loose 1 <4 biows/ft) very soft <2} VeTv piast:
Sampie ID Siit Sy Sorung (sandsgravel) finc rounded loose 1+-i0) soft (2=} plasoc
| Clay Clavey very weil medium subround 1 dgense (13-30%  m=oum saff (<&, siightiy pusoe
Blow Counts Bedrock Peooiv well coarse supanguiar aense (30-3C) saff (8-15i nouplasac
— {Weatnered™ Yo moQeTILE!Y veTv COarse anguiar VeTV Qanseuin verv suff(15-30 Moisture
PID/FID uscs., %h. Dooriv coDbIey/bOUIALTS h narg {>30 [
—_— Aulicig - verv poorlv aanm
"NOTES: mots:
wet
sawrates
Pnmary Supordinate
Lithoiogy Lithology Gran Size Anguiarity inguraoog inagranon Plasgciry
Deotn/Interval Grave; Graveilv Coior P (sand/gravel) (sand/gravel) (sana/gravel (silvcav (siltrclayy
7 =13 < Sandv e (L verv tme weil roundec verv ioose | << biows/fi! verv soft 1 <2 verv plass:
Sampie [T Siit Siev Sornug (sand/gravei) me rounaed i00s¢ | =10} SOt (2~ piasnz
a‘\ clav Clavev verv weil meaum suprounged Deaum aense ¢ 1-30)  mediurn sefe-8.  sugouv cwasce
Blow Counts Bearvex Peodiv wetl coarse SUDADTWAY aense (30-5C° suIr(s-.3" 100DIASTT
{Weatpered?” 0 MOGLTALELY VETV COarss anguar ~VergdEse, >30! verv sgfi (13-300 Moisturs
N /FID LSS, . 200T1Y CO0Db1es/ DOLIALTS Qarc (>3O} Clenv Tt
28 (il elr Yo soory S
NOTES: g mots:
wer
SaMrALT
Primary Subordinate
Lithoiogy Lithotogy Gra Size Anguianty inauranon indaranon Plasaty
DenthAntervai. Grave: Graveilv Coior __ (sand/gravel) (sand/gravel) (sapdsoravel: (siltesayy {silt/ciav:
"-_/7 -l <> Sanc- A i g T very fine well rounaec veTv joose ' <4 piows s verv m13sT:
Sambpie [D Sttt Siiev Sormae (sapd/gravei) fme rounaec ioose (<=1 . plaste
= Clav Clave verv weil mequum suprounasc Deqium aense ;1 2-30! siignty Dusos
Biow Coann Bearocy Peobiv well coarse supaneular arase (30-I0) nenpiasse
R {Weawered? °y moasTately verv coarse apguuar € acnse  >TOY- Mousture
21DFID USCs: s /) Ye. nooriy co051eY DOWALTS azra (>30) @‘
é{,’ LA O verv pooriv carar
NOTES: mots!
wet
samraied
Primary Sabordinate
Lithologv Lithoiogy Gram Size Apguianty {raaraoorn inguratoa Plasdary
Deottvinterval Gravei Graveliv Color . {sand/gravel) (sandseravel) (sand/gravel) (siltetavy (silvetavy
I ~32 fesTTny Sanav Y W verv fime well roumaed verv 100se (<4 diows/ ) verv soft (<2} very plaszc
Sampie iD Siit Siley Sorung (sand/gravel) fme roungec ioose (1) soft (24} plasac
Clav Cavev very well 3 subrounaed medium aense ( i0-30)  meaium saff4-3)  slightiv piasac
Blow Chbunts Bearock Pedbly well coarse pangular acyse (30-50) suff (3-16) noupiasse
— (Weatnered? Yo, @oacrately very coarse g Qgreacase T S S0T § verv saff (15.30) Moistare
P{D/FID USCS:, Yo poorty cooblev/boulders bard (>30V v
1D ratlicl g 2% verv pooriv B damp
NOTES: AT morst
wes
! saturated
' Primary Subordinate
. Lithoiogy Lithology Grain Size 4 Ansgalanity {nduradon Indaradon Plasticiry
Oenth/Intervaj Gravel Gravelly Color } (ssnd/gravel} " (saad/gravel) (sand/gravei) (silvciay) (silvciay)
- Sand Sagdy YA - Wi et verv fine well rounded very loose (<< biows/ft)  very soft /<2) verv plasac
pie (D Silt Silty Sorting (sand/gravel) fine T d loose 14-10) soft (2-4) piasoc
= Clay Clayev very well medium browmded dense1i0-30)  medium soff (¢-3)  siightly piasoc
“ounts Bearock Peboiy well coarse bangui dense 30-50) suff (3-15) nooplastc
S (Weathered?) Y. moderately very coarse . i very demse (>50) very saff (15-301 Moisture
UsCs: %% poorly cobblesbouiders it hard (>30) dry
i [T %or very pooriv damo
m N motst
wet

sanurazeg




Project Information

Lithologic/Drilling Log

Well Information

— ho-- v ans Vats

Project: {Borehole completed as well? -~ YES NO iWell Casing Interval:
“roiect Numbesr: : Well Name: P =10 Lent neied "Well Screen Interval:
—ggadon: i Total Depth: !Sand Pack Interval:
irﬂied: i Borehole Diameter: 'Bentonite Interval:
Chent : Well Elevation: i Cement/Grout Interval:
7ug/Core Type: Water Level Ininal:
Drilling Company: Water Level Static: Comments/Notes:
Driller: Well Type: PV Sch 40
Dnlling Method: PVC Sch 80
Fieid Notes By: Low Carbon Steel
Time Start: 'Well Diameter: 21inch
Time Stop: 4 inch
Other:
Primary Sabordinate
Lithology Lithology Grain Size Anguianty iaduranoc inauranon Plasticity
Deotovlatervay Grave! <QTIHY _ Color 1sand/gravel) (sand/gravel) (sand/gravei) (silveiay) tsil/elay)
=5 - a? ;5_52 Sanav L:ﬂ e ‘:/ ‘ verv 1ine weil rounaed verv {oose <4 piows/ft) VETV 5017 1<) veTV DIasnc
Sampoie [D Silt St Serting (sand/zravel) =R Nrommare joose & 101 soft (23 olasnc
[ Clav Clavev verv weil Do (@dﬂ'&,’ medium oense ({3-30)  meaium soif (+-37  siightiv piasoc
Biow Counts Bearock Pebbiv well coarss subanguwiar aense (30-50) saff (8-15) nonptasoc
e {Weatnered™ %% <TIET verv coarss anguiar e - ey verv suff (15-30 Moisture
PID/FID USCS: % Pt cobbies/bowarTs pard : >30 arv
% very poorty <o
SOTES: moist
wet
SaTUraLeC
Primary Sapordinate
Lithology Lithologv Grain Size Anguianin inogradoe tnaurzoon Plasterry
Deptirintervai Grave! IR Color 1sand/gravel) {sand/gravel) isand/eravel (silyeiav: (silt/elays
_ ErE Z -~ @ Sangy L,\-;A‘f ez verv 1oe weil rounasa verv 100se ' <4 biows'f: VeV soR i<l VETV DIasT<
Samote (D Siit i gl Sorting (sand/gravei) T (roqiEe:: toose (<10} SOf /It piasnic
7 Clav Clavev verv well e Guoroundee ~ meqium aense ¢ 16-30)  medium seF (4-3:  silgnuv piascs
Blow Counts Bearock Pebbiv weil gt susangar aease (36-30° sarris. 15 cobpiasuc
‘W eateres? %y moacratery verv coarse nguiar V&S demse 30 rerv suiT{15-30° Moisturs
/FID USCS: o DOOIY coobies/Dowders gare :>30% arv
= * very ooorry Tamnn
NDTES: _ e
SAMUrALeS
Primary Supbordinate
Litheiogy Lithoiogy Grain Size Anguianry inguragon inanraoon Plasaeiry
Qeotn intervaj Grave! Graveiiv Color {sand/gravel) (sand/grave)) tsandseravel (silvetay) (siltzedayy
) Sanc Sancy verv iee weil rounged V2TV (00SE 1S4 biows ! verv sort <l verv piasnc
Sampie ID Siit Stirv Sorting (sand/gravel) fine rounasc joose 1 4101 sof /14t plasne
Clav Clavey very weil meqium suprounasc medium aense  10-30)  medum saff (4! siigbuy plasoc
Blow Counny Searock Pepbiv weil coarse supanqwiar aense { 50-30) saff (3-151 aonplasac
‘Weatneres?' K moasTateiv veTV Coarse anguiar verv gense (>30) very sa¥ (15-30) Mousrare
PID/FID USCS: [ DOOTIV CODDIES/ DOWALTS Barq (>30) dryv
%o VeTV DOOTIV camp
NCTES: moust
wel
samrated
Primary Sabordinate
Lithology Lithology Gran Size Apguiancy Ingeraoon inauracon Plasticaty
Deouvlntervaj QGrave: Graveily Coior {sand/gravel) (sand/gravei) (sand/gravei) (silvelav) (silt/clav)
Sand Sanav very fme weil rounaca verv ioose (<4 bioww/it) very soft (<2} VETV biasts
Sampie ID Siit Silty Sorung (sand/gravel) fme rounasg loose (4-10) soft {2} plasnc
Clay Clavey verv well it sub i dense (10-30)  medium saff (4-§)  siightly plasoc
Blow County Bearock Pebblv well coarse dense (30-50) suff (8-15) nonpiasac
{Weatnered™) Yo moderately very coarse anguiar verv dease (>30) verv suff (15-30) Yioistare
PID/FID USCS: %. pooriy cobbles/bouiders ard (>30) dry
% very pooriv darop
NOTES: moist
wet
samrated
Primary Subordinate
Lithoiogy Lithology Grain Size 5 Anguianty Indaragoa Indaraton Plastcity
Depth/intervai Gravel Graveily Color (sand/gravel) (sand/gravel) (sand/gravel) (siluclay) (silveiay)
Sand Sandy very fine well rounded very loose (<4 blows/R) verv soft (<2) very piasnc
’e D - Silt Silty Sorting (sand/gravel) . fine rounaed loose (4-10) sort (24) plasac
Clay Clayey - very well . medium b ied medium dense (10-30)  medium snff (+-8)  slightly piasnc
Biow Counts .~ Bedroci Pebbly .. well ; coarse : bangul dense (30-50) Saff (3-15) __oouplasoc
. (Weathered?) Yaii moderately ' very coarse . ) very dense (>50) very saff (15-30) Moisture
PID/FID +USCS: %il poorly cobblev/boulders i hard (>30) dry
: % . damp
5TES: o1l very poorly —
wet
samrated




Appendix C

Groundwater Elevation and LPH Thickness Data

Higgins and Associates, 1.c



GROUNDWATER ELEVATION DATA

CLIENT: Phillips Pipe Line
FACILITY: Hobbs, NM
LOCATION: Section 9, Township 19 S, Range 38 E
Hobbs, New Mexico
DATE: July 16, 1999

WELL ’ i PT . ADJ
'ID ETC DTW DTP PT X.8 DTW WTE COMMENTS

MW-1 3603.30 0.00 0.00 0.00

MW-2 3601.57 30.55 ! 0.00 0.00 30.55 3571.02
“MW-3 i 3602.77 33.11 } 0.00 0.00 33.11 3569.66

MW-4 3601.70 31.68 1 0.00 0.00 31.68 3570.02

MW-5 3601.54 36.98 30.90 6.08 4.86 32.12 3569.42
“MW-6 3599.83 30.97 30.62 0.35 0.28 30.69 3569.14
Mw-7 | 3602.11 34.03 32.90 1.13 0907 33.13 3568.98
-MW-8 3598.87 31.65 30.12 1.53 1.22 30.43 3568.44

Mw-9 3601.05 33.45 i 0.00 0.00 33.45 3567.60

MW-10 3602.96| 34.77 ! 0.00 0.00 34.77 3568.19

ETC = Elevation Top of Casing ADJ. DTW = Adjusted Depth to Water

DTW = Depth to water WTE = Water Tabie Elevation

DTP = Depth to Petroleum PTE = Elevation Top of Petroleum

Hydrocarbons N.A. = Not Applicable
PT = Measured Petroleum All measurements in linear feet
Thickness




Appendix D

Rising Head Permeability Test Data

Higgins and Associates, L.c




PPL/Hobbs Slug Test MW-2

log t (min)
-1.00 0.00 1.00 2.00 3. 00 4. 00
1.00 , , , , 1. 00
o
+
+
+
Mat ch
0.e7F r°int g ) <4 0.67
< +
~
= o
+
0.33F o+ - 0.33
Q +
QQ?%’“
4
O+
X g o 0o
0. 00 ’ 1 ‘ L 0. 00
-0.75 0. 25 1.25 2.25 3.25 4. 25
log Tt /rca2
o — Data
+ — Type Curve
Sltug Test: alpha = -6.0
MATCH POINT SOLUT I ON
t = 1.000E+0000| Transmissivity = 5.341E+0002 gpd/ft
Hydraulic. Cond. = 2.967E+0001 gpd/sq ft
Tt/rca2 = 1.778E+0000| Storativity = 1.000E-0006
WELL | NFORMATION
WELL IDENTIFICATION MW -2
DATE OF AQUIFER TEST 07/15/99
AQUIFER THICKNESS (b) 1.800E+0001 ft
VOLUME OF SLUG (V) 3. 530E-0002 cu ft
EFFECTIVE RADIUS 1. 670E-0001 cu ft
WELL RADIUS AT MEASURED WATER LEVELS (rc) 1. 8670E-0001 ft




PPL/Hobbs Slug Test MW-2

tog t (min)
-1.00 0. 00 1.00 2.00 3. 00 4. 00
1.00 l | 1 1 1. 00
o
Match
0.67F "°int g ) ~ 0.87
o +
<
T o,
0.33F %o + - 0.33
o)
%§% +
o
Coomy o,
9% o0
0.00 ‘ ‘ : : 0. 00
-1.35 -0. 35 0. 65 1.865 2.65 3.865
log Tt /rca2
o — Data
+ — Type Curve
Slug Test: aglpha = —-1.0
MATCH POINT SOLUT 1 ON
t = 1.000E+0000| Transmissivity 1. 342E+0002 gpd/ft
Hydraulic. Cond. = 7.454E+0000 gpd/sq ft
Tt/rca2 = 4.467E-0001| Storativity 1. 000E-0001

WELL I NFORMAT I ON

WELL IDENTIFICATION

DATE OF AQUIFER TEST

AQUIFER THICKNESS (b)

VOLUME OF SLUG (V)

EFFECTIVE RADIUS

WELL RADIUS AT MEASURED WATER LEVELS (rc)

MW—2

07/15/99

1. 800E+0001 ft
3.530E-0002 cu ft
1. 670E-0001 cu ft
1.670E-0001 ft




PPL/Hobbs Slug Test MwW-2

log t (min)
-1.00 0.00 1.00 2.00 3. 00 4.00
1.00 T T I I 1.00
+ o
+
Mat ch
0.e7L Foint g ) - 0.87
2 +
~
> 0
0.33+- o« - 0.33
o}
%‘%*
0
anipo
0o |
0.00 : ‘ ‘ 9. 00
-1.13 —0.13 0.87 1.87 2.87 3. 87
log Tt /rca2
o — Data
+ — Type Curve
Slug Test: alpha = =-3.0
MATCH POINT SOLUT I ON
t = 1.000E+Q000| Transmissivity 2.227E+0002 gpd/ft

Hydraulic. Cond.

1.237E+0001 gpa/sq ft

Tt/rca2 = 7.413E-0001| Storativity = 1.000E-00Q03

WELL INFORMATION
WELL IDENTIFICATION MW-2
DATE OF AQUIFER TEST 07/15/99
AQUIFER THICKNESS (b) 1. 800E+0001 ft
VOLUME OF SLUG (V) 3. 530E-0002 cu ft
EFFECTIVE RADIUS 1. 670E-0001 cu ft
WELL RADIUS AT MEASURED WATER LEVELS (rc) 1. 670E-0001 ft




PPL/Hobbs Slug Test MW-9

log t (min)
-1.00 0.00 1. 00 2.00 3.00 4.00
1.00 [ : , , 1. 00
Mctt ch
0.671 Toigt g i - 0.67
o
z o)
T +
0.33F © - 0.33
+
o
LS
o
0. 00 ‘ ‘ : ' 0. 00
-0. 28 0.72 1.72 2.72 3.72 4.72
log Tt /rca2
o — Data
+ — Type Curve
Stug Test: alpha = -5.0
MATCH POINT SOLUT I ON
t = 1.000E+0000| Transmissivity = 1.57BE+0003 gpd/ft
Hydraulic. Cond. = 8.757E+Q0CQ1 gpd/sqg ft
Tt /rca?2 = 5.248E+0000| Storativity = 1.000E-0005

WELL

I NFORMAT 1 ON

WELL 1DENTIFICATION

DATE OF AQUIFER TEST

AQUIFER THICKNESS (b)

VOLUME OF SLUG (V)

EFFECTIVE RADIUS

WELL RADIUS AT MEASURED WATER LEVELS (rc)

MW-9

07/15/99

1

. 800E+Q001
3.
1
]

530E-0002

. 670E-0001
. B70E-0001

ft
cu
cu
ft

ft
ft




PPL/Hobbs Slug Test MW-9
log t (min)
-1.00 0.00 1.00 2.00 3. 00 4.00
+
+
Mdich
0.67F "°'8' g , — 0.67
o +
. T o}
™~ +
T
+
+
0.33+ © + -1 0.33
+
+
+
o
o
.
0.00 1 ‘ — 5 0. 00
-0. 25 Q.75 1.75 2.75 3.78 4. 75
log Tt/rca2
o — Data
+ — Type Curve
Slug Test: alpha =-10.0
MATCH POINT SOLUT ION
t = 1.000E+0000|{ Transmissivity = 1.689E+0003 gpd/ft
Hydraulic. Cond. = 9.384E+0Q001 gpd/sqg ft
Tt/rc~2 = ©5.623E+0000| Storativity = 1.000E-Q0Q010
WELL [ NFORMAT ! ON
WELL TDENTIFICATION MW-—9
DATE OF AQUIFER TEST 07/15/99
AQUIFER THICKNESS (b) 1. 800E+0001 ft
VOLUME OF SLUG (V) 3.530E-0002 cu ft
EFFECTIVE RADIUS _ 1.8670E-0001 cu ft
WELL RADIUS AT MEASURED WATER LEVELS (rc) 1. 670E-0Q01 ft




PPL/Hobbs Slug Test MW-9

tog t (min)
-1.00 0.00 1.00 2. 00 3.00 4. 00
1.00 : , , , 1.00
+
+
Mt ch
0.67 Poist g i -4 0.67
g
< Y
T
+
+
0.33F o, - 0.33
+
+
o +
o +
%bo .
0. 00 : ‘ ‘ L 0. 00
-0. 31 0.69 1.69 2.69 3. 69 4. 69
log Tt /rca2
o — Data
+ — Type Curve
Slug Test: alpha = -8.0
MATCH POINT SOLUT I ON
t = 1.000E+0000| Transmissivity = 1.471E40003 gpd/ft
Hydraulic. Cond. = 8.173E+0001 gpd/sq ft
Tt/rca2 = 4. 898E+0000| Storativity = 1.000E-00QC8
WELL INFORMATION
WELL IDENTIFICATIQON MW-9
DATE OF AQUIFER TEST 07/15/99
AQU!FER THICKNESS (b) 1. 800E+0001 ft
VOLUME OF SLUG (V) 3.530E-0002 cu ft
EFFECTIVE RADIUS 1. 670E-0001 cu ft
1. 670E-QQ001 ft

WELL RADIUS AT MEASURED WATER LEVELS (rc)




PPL/Hobbs Slug Test MW-9

log t (min)
-1.00 0.00 1.00 2.00 3. 00 4. 00
1.00 l — ; — . 00
+
Mctt c h
0.67- Peiat ) -4 0.67
2
o
\ +
T
+
+
0.33F o 4 0.33
+
+
o+
Y
’Q
0.00 ' ‘ ' : . 00
-0.12 Q.88 1.88 2.88 3.88 4. 88
log Tt/rca2
o — Data
+ — Type Curve
Stug Test: alpha = -8.0
MATCH POINT SOLUT I ON
t = 1.000E+000Q0| Transmissivity = 2.278E+0003 gpd/ft
Hydraulic. Cond. = 1.266E+0002 gpd/sq ft
Tt/rca2 = 7.586E£+0000| Storativity = 1.000E-0008
WELL INFORMATION
WELL IDENTIFICATION MW—-9
DATE OF AQUIFER TEST 07/15/99
AQUIFER THICKNESS (b) 1. 800E+0001 ft
VOLUME OF SLUG (V) 3.530E-0002 cu ft
EFFECTIVE RADIUS 1.670E-0001 cu ft
WELL RADIUS AT MEASURED WATER LEVELS (rc) 1.870E-0001 ft




Appendix E

Well Record Search

Higgins and Associates, 1.c




USGS WELLS
(SEARCHED TO 1 MILE)

..~ PROPERTY
INFORMATION

CLIENT

INFORMATION

Project Name/Ref #: Not Provided

LINE NM-1-1 SITE

PHILLIPS PIPELINE

HOBBS, NM

Latitude/Longitude: ( 32.668538, 103.156564 )

CHRIS HIGGINS

HIGGINS AND ASSOCIATES, LLC
9940 EAST COSTILLA AVENUE
SUITEB

ENGLEWOOD, CO 80112

 site Distribution Summ.a»ry.

within
1
mile
Agency./ Database - Type of Records
A) Databases searched to 1 mile:
STATE NON ASTM Additional federal, state and regional lists 7

LIMITATION OF LIABILITY

Customer proceeds at its own risk in choosing to rely on VISTA services, in whole or in part, prior to proceeding with any transaction.
VISTA cannot be an insurer of the accuracy of the information, errors occurring in conversion of data, or for customer’s use of data.
VISTA and its affiliated companies, officers, agents, employees and independent contractors cannot be held liable for accuracy,
storage, delivery, loss or expense suffered by customer resulting directly or indirectly from any information provided by VISTA.

NOTES

———

——————
% For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403.
Report I1D: 990908005

Version 2.6.1

Date of Report: September 8, 1999

Page #1




~ USGSWELLS
 (SEARCHED TO 1 MILE)
- Map of Sites within 1 mile
> Ave |
l-a~f /B @ la___a e — O B~ 8- — —@— — e e am——a——— D .Q_ e
i b 2/ L
© I
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0 @ ) |
g9 ;
gene™E T L 11 [
47> @ '''''''' F
i
A
:{4> Sw By
B &
! E]
- —__/7,_,_;5—[—
- z 8
- 3 %
- =
o
D ~_BM
0 0.25 0.5
Miles
Category: A
Subject Site
* Single Sites @
Muitiple Sites 0
"\ Highways and Major Roads
E//Q Ro?ds Categories correspond to database searches described in
T Railroads the Site Distribution Summary, beginning on Page #1.
. """ Rivers or Water Bodies
Thoe7T 0 Utilities

For More Information Call VISTA Information Solutions, Inc. atl - 800 - 767 - 0403

Report ID: 990908005

Date of Report: September 8, 1999
Page #2




USGS WELLS
(SEARCHED TO 1 MILE)

Street Map

B Rt et B e e B B B R fot Sl St IR FOS S VO
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R et e . W
j uoydaje)
> Dalng
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0.25

Miles

e
()

NN Highways and Major Roads

|
Subject Site ‘ \/\ Roads
' T, Railroads ]
* Treeet Rivers or Water Bodies
“~.e77~.  Utilities

For More Information Call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403
Report ID: 990908005 Date of Report: September 8, 1999
Page #3



SITE INVENTORY
: -PROPERTY AND THE ADJACENT AREA =
MAP| - (within 1. mile) - - e
ID : ' : g : v
Z VISTA ID
(=] .. DISTANCE
. 2 DIRECTION
USGS WATER WELL ID #324016103090601 9402208
1 X 0.28 MI
, NM NE
USGS WATER WELL ID #324034103094401 9402227
2 X 0.56 M
, NM NW
USGS WATER WELL ID #324042103093601 9402237
3 NM X 0.65 I\%
USGS WATER WELL ID #324003103083401 9402186
4 I NMm X 074l
USGS WATER WELL ID #324043103085001 9402240
5 X 0.82MI
, NM NE
6 USGS WATER WELL ID #324059103093201 9402253
, NM X 0.95 A%
USGS WATER WELL ID #324031103102101 9402226
7 X 0.98 MI
, NM NW
N———
/ An "X" meets search criteria; a dot exceeds search criteria.

\

Report [D: 990908005

Version 2.6.1

For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403.

Date of Report: September 8, 1999
Page #4




II\.'

UNMAPPED SITES .

NON ASTM[

VISTA ID

No Records Found

—————
% An "X" meets search criteria; a dot exceeds search criteria.

\

Report [D: 990908005
Version 2.6.1

For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403.

Date of Report: September 8, 1999
Page #5




USGS WELLS
(SEARCHED TO 1 MILE)

DETAILS

PROPERTY AND THE ADJACENT AREA (within 1 mile)

VISTA USGS WATER WELL ID #324016103090601 . |VISTA ID#: 19402208 - Map ID
Address*: |NM : - - * | Distance/Direction: |0.28 Ml / NE :
Plotted-as: Point 1
USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A
Agency Address: SAME AS ABOVE
Well ID: 324016103090601
Latitude: 32.671111111111
Longitude: -103.1516666666
Section Township Range: SWSWNE S09 T19S R38E
Surface Elevation: 3598.
County FIPS: 35025
VISTA USGS WATER WELL ID #324034103094401 |VISTA ID#: 9402227 Map ID
Address*: |NM Distance/Direction: {0.56 MI/ NW
Plotted as: Point 2
|USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A
Agency Address: SAME AS ABOVE
Well ID: 324034103094401
Latitude: 32.676111111111
Longitude: -103.1622222222
Section Township Range: NENENE S08 T19S R38E
Surface Elevation: 3601.
County FIPS: 35025
VISTA USGS WATER WELL ID #324042103093601 |VISTA ID#: 9402237 Map 1D
Address™: |NM Distance/Direction: {0.65 MI/N
Plotted as: Paint 3
|USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A
|Agency Address: SAME AS ABOVE
Well ID: 324042103093601
Latitude: 32.678333333333
Longitude: -103.16
Section Township Range: SWSWSW S04 T19S R38E
Surface Elevation: 3603.
County FIPS: 35025
P——

=

* VISTA address includes enhanced city and ZIP.

For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403.
Date of Report: September 8, 1999

Report ID: 990908005

Version 2.6.1




PROPERTY AND THE ADJACENT AREA (within 1 mile) CONT.

VISTA USGS WATER WELL ID #324003103083401 [VISTAID# 9402186 WapiD |
Address™: |NM Distance/Direction: (0.74 MI/E
Plotted as: Point ' 4
|USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A
Agency Address: SAME AS ABOVE
Well ID: 324003103083401
Use: IRRIGATION
Latitude: 32.6675
Longitude: -103.1427777777
Quadrangle Name: HATCH
Section Township Range: SWNWSW S10 T19S R38E
Surface Elevation: 3593.
Static Water Level: 10.29
County FIPS: 35025
VISTA  |USGS WATER WELL ID #324043103085001 |VISTA ID#. 9402240 Map ID
Address™: |NM Distance/Direction: {0.82 MI/NE
Plotted as: Point 5
USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A
Agency Address: SAME AS ABOVE
Well ID: 324043103085001
Latitude: 32.678611111111
Longitude: -103.1472222222
Section Township Range: NWSESE S04 T19S R38E
Surface Elevation: 3608.
County FIPS: 35025
VISTA USGS WATER WELL ID #324059103093201 |VISTA ID#: 9402253 Map 10
Address*: |NM Distance/Direction: {0.95 Mi/ N
Plotted as: Point 6
|USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A
Agency Address: SAME AS ABOVE
Well ID: 324059103093201
Use: STOCK
Latitude: 32.683055555555
Longitude: -103.1588888888
Quadrangie Name: TYRONE NM
Section Township Range: NENWSW S04 T19S R38E
Surface Elevation: 3609.
Static Water Level: 393.59
Date Well Drilled: 08/01/1944
County FIPS: 35025
VISTA USGS WATER WELL ID #324031103102101 |VISTA ID#: 9402226 Map ID
Address™ |NM Distance/Direction: {0.98 Ml / NW »
Plotted as: Point 7
|USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A
Agency Address: SAME AS ABOVE
Well ID: 324031103102101
“ORRRE—

=/

" VISTA address includes enhanced city and ZIP.

For more information call VISTA Information Solutions, Inc. at 1 - 800 767 - 0403.
Date of Report: September 8, 1999

Report ID: 990908005

Version 2.6.1




PROPERTY AND THE ADJACENT AREA (within 1.mile) CONT.
Use: ' IRRIGATION
Depth: 70.00
Latitude: 32.675277777777
Longitude: -103.1725
Section Township Range: NENENW S08 T19S R38E
Surface Elevation: 3604.
Static Water Level: 11.45
County FIPS: 35025

Report ID: 990908005 Date of Report: September 8, 1999
Version 2.6.1 Page #8

S ————
"//( *VISTA address includes enhanced city and ZIP.
For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403.




UNMAPPED SITES

No Records Found

Report ID: 990908005 Date of Report: September 8, 1999
Version 2.6.1

Page #9

" ——
'7 *VISTA address includes enhanced city and ZIP.
For more information calil VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403.




USGS WELLS
(SEARCHED TO 1 MILE)

DESCRIPTION OF DATABASES SEARCHED

A) DATABASES SEARCHED TO 1 MILE

Water Wells
SRC#: 5384

Finds
SRC#: 5980

VISTA conducts a database search to identify all sites within 1 mile of your property.
The agency release date for USGS WATER WELLS was March, 1998.

The Ground Water Site Inventory (GWSI) database was provided by the United States
Geological Survey (USGS). The database contains information for over 1,000,000 wells and
other sources of groundwater which the USGS has studied, used, or otherwise had reason to
document through the course of research. The agency may be contacted at 703-648-6819.

VISTA conducts a database search to identify all sites within 1 mile of your property.
The agency release date for FINDS was February, 1999.

The Facility Index System (FINDS) is a compilation of any property or site which the EPA has
investigated, reviewed or been made aware of in connection with its various regulatory
programs. Each record indicates the EPA Program Office that may have files on the site or
facility.

For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403.

Report ID: 990908005 Date of Report: September 8, 1999
Version 2.6.1 Page #10




Appendix F

Soil and Groundwater Analytical Data

Higgins and Associates, 1.c




PPL/Hobbs
Hobbs, New Mexico

' Soil Analytical Data

PID
Reading | Benzene | Toluene | Ethylbenzen | Xylenes | TPH
Well Date | Depth (ft) | (ppm) | (mg/Kg) |(mg/Kg)| e (mg/Kg) |(mg/Kg)|(mg/Ke)
MW-2 | 07/13/99 |10.0-12.0 26 <0.025 | <0.025 <0.025 <0.025 <10
MW-2 1 07/13/99 |30.0 -32.0 16 <0.025 | <0.025 <0.025 <0.025 39.6

MW-3 | 07/15/99 |20.0-22.0 48 <0.025 | <0.025 <0.025 <0.025 <10
MW-3 | 07/15/99 [ 30.0-32.0 140 <0.025 | <0.025 <0.025 <0.025 <10

MW-4 | 07/14/99 ]20.0 -22.0 0 <0.025 | <0.025 <0.025 0.032 <10
MW-4 | 07/14/99 ] 30.0 -32.0 134 0.029 0.16 0.25 0.27 286

MW-5 | 07/15/99 120.0-22.0 314 <0.025 | <0.025 <0.025 <0.025 <10
MW-5 | 07/15/99 |30.0-32.0] >2,000 12 94 95 150 50,600

MW-6 | 07/14/99 |24.0-26.0 16 <0.025 | <0.025 <0.025 <0.025 <10
MW-6 | 07/14/99 | 30.0-32.0 331 0.074 0.62 0.98 1.3 1762

MW-7 | 07/13/99 [ 14.0-16.0 16 <0.025 | <0.025 <0.025 <0.025 <10

MW-7 | 07/13/99 |30.0-32.0 672 0.14 1.8 3.2 4.7 756
. MW-8 | 07/13/99 [20.0-22.0 1 <0.025 | <0.025 <0.025 <0.025 <10
MW-8 | 07/13/99 | 30.0-32.0 235 0.15 0.99 1.2 1.6 912
MW-9 | 07/14/99 |20.0-22.0 3 <0.025 | <0.025 <0.025 <0.025 <10

MW-9 | 07/14/99 | 30.0 -32.0 15 <0.025 | <0.025 <0.025 <0.025 <10

MW-10 | 07/15/99 | 20.0 -22.0 10 <0.025 | <0.025 <0.025 <0.025 <10
MW-10 | 07/15/99 | 30.0 -32.0 40 <0.025 | <0.025 <0.025 <0.025 <10

Page 1 of 1




Groundwater Analytical Data

PPL/Hobbs

Hobbs, NM
Well Date Benzene Tolﬁene Ethylbenzene Xylenes TPH
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
MW-2 07/16/99 3.6 27 13 0.5 <2,000
MW;3 07/16/99 <0.5 <0.5 <0.5 <0.5 <2,000
MWwW-4 07/16/99 720 1,100 260 280 3,000
MW-9 07/16/99 <0.5 <0.5 <0.5 <0.5 <2,000

MW-10 07/16/99 1.8 <0.5 <0.5 <0.5 <2,000




PPL/Hobbs
Hobbs, NM
inorganic Data

(Results in mg/L unless otherwise noted)

NM Standards for
Groundwater with
Analyte <10,000 mg/L TDS | MW-2 MW-3 MW-4 MW-9 MW-10
_ Date 07/16/99  07/16/99 07/16/99 07/16/99 07/16/99
' Lithium (ug/L) 56 53 <50 <50 110
Silicon 65.5 65 59 75 59.3
Strontium 1,400 1,200 860 2,700 2,100
Uranium (ug/L) 5,000 ug/L <20.0 <20.0 <20.0 <20.0 <20.0
Mercury 0.002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Arsenic 0.1 0.0082 0.0058 0.006 <0.005 0.0052
Barium 1 0.14 0.095 0.08 0.12 0.08
Boron 0.75 0.26 0.25 0.25 0.13 0.25
Cadmium 0.01 <0.002 <0.002 <0.002 <0.002 <0.002
Calcium 140 98 95 150 96
Chromium 0.05 <0.005 <0.005 <0.005 <0.005 <0.005
Lead 0.05 <0.005 <0.005 <0.005 <0.005 <0.005
Magnesium 24 17 16 20 15
Potassium 3 31 33 3.9 2.9
Selenium 0.05 0.0069 0.0055 0.005 0.0057 <0.005
Silver 0.05 <0.005 <0.005 <0.005 <0.005 <0.005
Sodium 86 75 110 38 83
AlKkalinity 350 340 580 2,800 430
Bromide 1 0.95 0.92 0.99 0.8
Chloride 0.1 28 170 190 140 100
Fluoride 1.6 1.1 1.4 1.4 0.66 13
Sulfate 600 150 76 120 85 59
Total Dissolved Solids 1,000 1,000 540 690 740 510
pH Between 6 and 9 7.63 7.70 7.68 7.77 7.73
Conductivity 1,290 870 | 870 810 770




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

Pinnacle Lab ID number 907053
August 05, 1999

HIGGINS & ASSOCIATES, L.L.C
9940 EAST COSTILLA AVE., STE.B

ENGLEWOQOD, CO 80112
Project Name PPL/HOBBS
Project Number (none)

Attention: CHRIS HIGGINS

Cn 7/19/99 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a
request to analyze aqueous and non-aq samples. The samples were analyzed with EPA

methodology or equivalent methods. The resuits of these analyses and the quality control
data, which follow each set of analyses, are enclosed.

While the cooler was received above 6 degrees, the samples were at 13 degrees Celsius which
is clearly below ambient. The samples are considered viable for analysis.

EPA methods 8021 and 8015 were performed by Pinnacle Laboratories,
Inc., Albuquerque, NM.

Lithium, Silicon, Strontium and Uranium were analyzed by ATEL, Marion, OH.
All other parameters were performed by ESL (OR) Inc., Portland, OR.

If you have any questions or comments, please do not hesitate to contact us
at (505)344-3777.

Kimberly D. McNeill (. Mitcheli Rubenstei
Project Manager General Manager

MR: mt

Enclosure




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

Printed: 8/5/99: 12:58 PM

Confidential

CLIENT . HIGGINS & ASSOCIATES, L.L.C PINNACLE ID - 907053
PROJECT # - (none) DATE RECEIVED - 7/19/99
PROJECT NAME - PPL/HOBBS REPORT DATE : 8/5/99
PIN DATE
ID. # CLIENT DESCRIPTION MATRIX COLLECTED
01 MW-2-10"-12" NON-AQ 7/13/99
02 MW-2-30'-30" NON-AQ 7/13/99
03 MW-7-14"-16' NON-AQ 7/13/99
04 MW-7-30"-32" NON-AQ 7/13/99
05 MW-8-20'-22" NON-AQ 7/13/99
06 MW-8-20"-32" NON-AQ 7/13/99
07 MW-9-20"-22" NON-AQ 7/14/99
08 MW-9-30"-32" NON-AQ 7/14/99
MW-6-24'-26' NON-AQ 7/14/99
‘ MW-6-30"-32" NON-AQ 7/14/99
11 MW-4-20"-22" NON-AQ 7/14/99
12 MW-4-30"-32" NON-AQ 7/14/99
13 MW-3-20"-22" NON-AQ 7/15/99
14 MW-3-30"-32" NON-AQ 7/15/99
15 MW-10-20'-22' NON-AQ 7/15/99
16 MW-10-30'-32' NON-AQ 7/15/99
17 MW-5-20"-22" NON-AQ 7/15/99
18 MW-5-30"-32" NON-AQ 7/15/99
19 MW-2 AQUEOUS 7/16/99
20 MW-3- AQUEOUS 7/16/99
21 MW-4 AQUEOUS 7/16/99
22 MW-10 AQUEOUS 7/16/99
23 MW-9 AQUEOUS 7/16/99
24 TRIP BLANK AQUEOUS 7/7/99

File: 907053: COVEREP




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

TEST : EPA 8021 MODIFIED
CLIENT : HIGGINS & ASSOCIATES, L.L.C PINNACLE [.D.: 907053
PROJECT # . (none)
PROJECT NAME : PPL/HOBBS
SAMPLE DATE DATE DATE DIL.
iD. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
01 MW-2-10'-12' NON-AQ 7/13/99 7/19/99 7/20/99 1
02 MW-2-30'-32' NON-AQ 7/13/99 7/19/99 7/20/99 1
03 MW-7-14'-16' NON-AQ 7/13/99 7/19/99 7/20/99 1
PARAMETER DET. LIMIT UNITS MW-2-10"-12' MW-2-30"-32" MW-7-14"-16'
BENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025
TOLUENE 0.025 MG/KG < 0.025 < 0.025 < 0.025

HYLBENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025

AL XYLENES 0.025 MG/KG < 0.025 < 0.025 < 0.025

SURROGATE:
TRIFLUOROTOLUENE (%) 86 91 89
SURROGATE LIMITS (69-117)

CHEMIST NOTES:
N/A




GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

TEST : EPA 8021 MODIFIED

CLIENT - HIGGINS & ASSOCIATES, L.L.C PINNACLE I.D.: 907053
PROJECT # : (none)

PROJECT NAME : PPL/HOBBS

SAMPLE DATE DATE DATE DIL.
iD. # CLIENT 1.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
04 MW-7-30'-32' NON-AQ 7/13/99 7/19/99 7/21/99 1
05 MW-8-20'-22' NON-AQ 7/13/99 7/19/99 7/120/99 1

06 MW-8-30'-32' NON-AQ 7/13/99 7/19/99 7/21/99 1
PARAMETER DET. LIMIT UNITS MW-7-30"-32" MW-8-20°-22' MW-8-30"-32"
BENZENE 0.025 MG/KG 0.14 < 0.025 0.15
TOLUENE 0.025 MG/KG 1.8 < 0.025 0.99
ETHYLBENZENE 0.025 MG/KG 3.2 < 0.025 1.2
‘:AL XYLENES 0.025 MG/KG 4.7 < 0.025 1.6
SURROGATE:

TRIFLUOROTOLUENE (%) 108 92 79
SURROGATE LIMITS (69-117)

CHEMIST NOTES:

N/A




\ ».m.-\.‘us. i-‘l-“" ‘C v IVICAAU\J i

Phone (505) 344-3777
Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8021 MODIFIED

CLIENT . HIGGINS & ASSOCIATES, L.L.C PINNACLE 1.D.: 907053

PROJECT # . (none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

ID. # CLIENTID. . MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

07 MW-9-20'-22' NON-AQ 7/14/99 7/19/99 7/21/99 1

08 MW-9-30'-32' NON-AQ 7/14/99 7/19/99 7/21/99 1

09 MW-6-24'-26' NON-AQ 7/14/99 7/19/99 7/21/99 1

PARAMETER DET. LIMIT UNITS MW-9-20"-22' MW-9-30'-32" MW-6-24"-26'

BENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025

TOLUENE 0.025 MG/KG < 0.025 < 0.025 < 0.025

HYLBENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025

iTAL XYLENES 0.025 MG/KG < 0.025 < 0.025 < 0.025

SURROGATE:

TRIFLUOROTOLUENE (%) 90 0 93

SURROGATE LIMITS (69-117)

CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

TEST : EPA 8021 MODIFIED

CLIENT - HIGGINS & ASSOCIATES, L.L.C PINNACLE 1.D.: 907053

PROJECT # - (none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT 1.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

10 MW-6-30'-32' NON-AQ 7/14/99 7/19/99 7/21/99 1

11 MW-4-20'-22' NON-AQ 7/14/99 7/19/99 7/21/99 1

12 MWwW-4-30'-32' NON-AQ 7/14/99 7/19/99 7/21/99 1

PARAMETER DET. LIMIT UNITS MW-6-30"-32' MW-4-20"-22" MW-4-30"-32"

BENZENE 0.025 MG/KG 0.074 < 0.025 0.029

TOLUENE 0.025 MG/KG 0.62 < 0.025 0.16
HYLBENZENE 0.025 MG/KG 0.98 < 0.025 0.25

iAL XYLENES 0.025 MG/KG 1.3 0.032 0.27

SURROGATE:

TRIFLUOROTOLUENE (%) 76 88 90

SURROGATE LIMITS (69-117)

CHEMIST NOTES:
N/A




2708-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

TEST : EPA 8021 MODIFIED

CLIENT : HIGGINS & ASSOCIATES, L.L.C PINNACLE 1.D.: 907053
PROJECT # . (none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT 1.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
13 MW-3-20'-22' NON-AQ 7/15/99 7/19/99 7/21/99 1

14 MW-3-30'-32' NON-AQ 7/15/99 7/19/99 7/21/99 1

15 MW-10-20'-22' NON-AQ 7/15/99 7/19/99 7/21/99 1
PARAMETER DET. LIMIT UNITS MW-3-20"-22' MW-3-30"-32" MW-10-20-22"
BENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025
TOLUENE 0.025 MG/KG < 0.025 < 0.025 < 0.025

YLBENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025

iAL XYLENES 0.025 MG/KG < 0.025 < 0.025 < 0.025
SURROGATE:

TRIFLUOROTOLUENE (%) 92 92 89
SURROGATE LIMITS (69-117)

CHEMIST NOTES:
N/A




GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

TEST . EPA 8021 MODIFIED
CLIENT : HIGGINS & ASSOCIATES, L.L.C PINNACLE [.D.: 907053
PROJECT # . (none)
PROJECT NAME . PPL/HOBBS
SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
16 MW-10-30'-32' NON-AQ 7/15/99 7/19/99 7/21/99 1
17 MW-5-20'-22' NON-AQ 7/15/99 7/19/99 7/21/99 1
18 MW-5-30'-32' NON-AQ 7/15/99 7/19/99 7121/99 10
PARAMETER DET. LIMIT UNITS MW-10-30'-32' MW-5-20'-22" MW-5-30"-32"
BENZENE 0.025 MG/KG < 0.025 < 0.025 12
TOLUENE 0.025 MG/KG < 0.025 < 0.025 94
QYLBENZENE 0.025 MG/KG < 0.025 < 0.025 a5

AL XYLENES 0.025 MG/KG < 0.025 < 0.025 150
SURROGATE:
TRIFLUOROTOLUENE (%) 83 86 73
SURROGATE LIMITS (69-117)

CHEMIST NOTES:
N/A




2709-D Pan Amencan Freeway NE
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Phone (505) 344-3777
Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS
REAGENT BLANK

TEST : EPA 8021 MODIFIED PINNACLE 1.D. : 907053
BLANK I. D. - 071999 DATE EXTRACTED : 7/19/99
CLIENT " HIGGINS & ASSOCIATES. L.L.C DATE ANALYZED . 7/20/99
PROJECT # . (none) SAMPLE MATRIX : NON-AQ
PROJECT NAME . PPL/HOBBS
PARAMETER UNITS
BENZENE MG/KG <0.025
TOLUENE MG/KG <0.025
ETHYLBENZENE MG/KG <0.025
TOTAL XYLENES MG/KG <0.025
SURROGATE:
' TRIFLUOROTOLUENE (%) 104
SURROGATE LIMITS: (69-117)
CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuqueraue. New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY QUALITY CONTROL

: MSMSD
TEST : EPA 8021 MODIFIED
MSMSD # © 907053-01 PINNACLE 1.D. © 907053
CLIENT . HIGGINS & ASSOCIATES, L.L.C DATE EXRACTED  7119/99
PROJECT #  (none) DATE ANALYZED S 721199
PROJECT NAME . PPLUHOBBS SAMPLE MATRIX : NON-AQ

UNITS - MG/KG

SAMPLE  CONC SPIKED % DUP DUP REC RPD

PARAMETER RESULT SPIKE  SAMPLE  REC SPIKE %REC RPD LIMITS LIMITS
BENZENE <0.025 1.00 9.5 950 10.2 1020 7 (68-120) 20
TOLUENE <0.025 1.00 113 1130 10.6 1060 6 (64-120) 20
ETHYLBENZENE <0.025 1.00 114 1140 10.7 1070 6 (49-127) 20
TOTAL XYLENES <0.025 3.00 28.7 957 29.1 970 1 (58-120) 20

CHEMIST NOTES:
N/A

{Spike Sample Result - Sample Result)
% Recovery = X 100
Spike Concentration

(Sample Result - Duplicate Result)
RPD (Relative Percent Difference) = X100
Average Result




GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

TEST . EPA 8021 MODIFIED

CLIENT . HIGGINS & ASSOCIATES, L.L.C PINNACLE 1.D.: 907053

PROJECT # : {(none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

D # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

19 MW.2 AQUEOUS 7/16/99 NA 7/21/99 1

20 MW-3 AQUEQOUS 7/16/99 NA 7/21/99 1

21 MW-4 AQUEQUS 7/16/99 NA 7/22/99 10

PARAMETER DET. LIMIT UNITS MW-2 MW-3 MW-4

BENZENE 0.5 UG/L 3.6 < 0.5 720

TOLUENE 0.5 UG/L 2.7 < 0.5 1100
HYLBENZENE 0.5 UGI/L 1.3 <0.5 260
TAL XYLENES 0.5 UG/L 0.5 <05 280

SURROGATE;

TRIFLUOROTOLUENE (%) 99 106 98

SURROGATE LIMITS (69-117)

CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

CHEMIST NOTES:
N/A

TEST . EPA 8021 MODIFIED

CLIENT - HIGGINS & ASSOCIATES, L.L.C PINNACLE I.D.: 907053
PROJECT # : (none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DiL.
ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
22 MW-10 AQUEOUS  7/16/99 NA 7/22/99 1
23 MW-9 AQUEOUS  7/16/99 NA 7122199 1
24 TRIP BLANK AQUEOQUS 7/7/99 NA 7/22/99 1
PARAMETER ' DET. LIMIT UNITS MW-10 MW-9 TRIP BLANK
BENZENE 0.5 UG/L 1.8 < 0.5 <0.5
TOLUENE 0.5 UG/IL <05 <05 <05
ETHYLBENZENE 0.5 UG/IL <05 <05 <05
‘AL XYLENES 0.5 UGIL <05 <05 <05
SURROGATE:

TRIFLUOROTOLUENE (%) 103 102 102
SURROGATE LIMITS (69-117)




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

REAGENT BLANK
TEST . EPA 8021 MODIFIED PINNACLE 1.D. . 907053
BLANK I. D. © 072199 DATE EXTRACTED : NA
CLIENT - HIGGINS & ASSOCIATES, L.L.C DATE ANALYZED  : 7/21/99
PROJECT # . (none) SAMPLE MATRIX  : AQUEOUS
PROJECT NAME . PPL/HOBBS
PARAMETER UNITS
BENZENE UGIL <0.5
TOLUENE UGIL <0.5
ETHYLBENZENE UGIL <0.5
TOTAL XYLENES UGIL <0.5
SURROGATE:
TRIFLUOROTOLUENE (%) 102
SURROGATE LIMITS: (69-117)
CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS
REAGENT BLANK

TEST : EPA 8021 MODIFIED PINNACLE I.D. : 907053
BLANK I. D. : 072299 DATE EXTRACTED : NA
CLIENT . HIGGINS & ASSOCIATES, L.L.C DATE ANALYZED  : 7/22/99
PROJECT # . (none) SAMPLE MATRIX  : AQUEOUS
PROJECT NAME : PPL/HOBBS
PARAMETER UNITS
BENZENE UGIL <0.5
TOLUENE , UGIL <0.5
ETHYLBENZENE UGIL <0.5
TOTAL XYLENES UGIL <0.5
SURROGATE:
‘TRIFLUOROTOLUENE (%) 106
SURROGATE LIMITS: (69 -117)
CHEMIST NOTES: -
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY QUALITY CONTROL

MSMSD
TEST . EPA 8021 MODIFIED
MSMSD # : 907053-19 PINNACLE 1.D. : 907053
CLIENT : HIGGINS & ASSOCIATES, L.L.C DATE EXTRACTED : NA
PROJECT # : (none) DATE ANALYZED : 7/22/99
PROJECT NAME . PPL/HOBBS SAMPLE MATRIX : AQUEOUS
UNITS : UG/L
SAMPLE CONC SPIKED % DUP DUP REC RPD
PARAMETER RESULT SPIKE SAMPLE REC SPIKE %REC RPD LIMITS LIMITS
BENZENE <0.5 10.0 10.4 104 9.6 96 8 (80-120) 20
TOLUENE <0.5 10.0 11.0 110 11.3 113 3 (80-120) 20
ETHYLBENZENE <0.5 10.0 10.9 109 10.4 104 5 (80-120) 20
TOTAL XYLENES <0.5 30.0 29.6 99 31.7 106 7 (80-120) 20
CHEMIST NOTES:
N/A
(Spike Sample Result - Sample Result)
% Recovery = X 100
Spike Concentration
(Sample Result - Duplicate Result)
RPD (Relative Percent Difference) = X 100

Average Resulit




GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freeway NE

AN i immrcm R N A A

e g s ey e Sl e

Phone (505) 344-3777
Fax (505) 344-4413

CHEMIST NOTES:
N/A

TEST - EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT : HIGGINS & ASSOCIATES, L.L.C PINNACLE 1.D.: 907053

PROJECT # . (none)

PROJECT NAME : PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

ID.# CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

01 MwW-2-10'-12' NON-AQ 7/13/99 7/20/99 7121199 1

02 MW-2-30'-30' NON-AQ 7/13/99 7120/99 7/21/99 1

03 MW-7-14'-16' NON-AQ 7/113/99 7/20/99 7121199 1

PARAMETER DET. LIMIT UNITS MW-2-10%-12' MW-2-30"-30" MW-7-14-16"

FUEL HYDROCARBONS, C6-C10 10 MG/KG <10 <10 <10

FUEL HYDROCARBONS, C10-C22 5.0 MG/KG <50 6.8 <50

FUEL HYDROCARBONS, C22-C36 5.0 MG/KG < 5.0 13 <50
‘LCULATED SUM: 19.8

SURROGATE:

O-TERPHENYL (%) 103 106 101

SURROGATE LIMITS (66-151)




GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

TEST - EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT : HIGGINS & ASSOCIATES, LL.C PINNACLE 1.D.: 907053

PROJECT # . (none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DiL.

ID. # CLIENT 1.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

04 MWwW-7-30'-32' NON-AQ 7/13/99 7/20/99 7/21/99 1

05 MW-8-20'-22' NON-AQ 7/13/99 7/20/99 7/21/99 1

06 MW-8-30'-32' NON-AQ 7/13/99 7/20/99 7/21/99 1

PARAMETER DET. LIMIT UNITS MW-7-30"-32' MW-8-20"-22' MW-8-30-32'

FUEL HYDROCARBONS, C6-C10 10 MG/KG 17. <10 36

FUEL HYDROCARBONS, C10-C22 5.0 MG/KG 270 <50 300

FUEL HYDROCARBONS, C22-C36 50 MG/KG 91 <50 120
‘LCULATED SUM: 378 456

SURROGATE:

O-TERPHENYL (%) 116 95 101

SURROGATE LIMITS (66-151)

CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

. EPA 8015 MODIFIED (DIRECT INJECT)

TEST

CLIENT : HIGGINS & ASSOCIATES, L.L.C PINNACLE |.D.: 907053

PROJECT # . {none)

PROJECT NAME .. PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

07 MW-9-20'-22' NON-AQ 7/14/99 7120/99 7121/99 1

08 MW-9-30'-32' NON-AQ 7/14/99 7/20/99 7/21/99 1

09 MW-6-24'-26' NON-AQ 7/14/99 7/20/99 7/121/99 1

PARAMETER DET. LIMIT UNITS MW-9-20-22' MW-9-30"-32' MW-6-24'-26"

FUEL HYDROCARBONS, C6-C10 10 MG/KG <10 <10 <10

FUEL HYDROCARBONS, C10-C22 5.0 MG/KG <50 <50 <50

FUEL HYDROCARBONS, C22-C36 5.0 MG/KG <50 <50 <50
LCULATED SUM:

SURROGATE:

O-TERPHENYL (%) 109 97 97

SURROGATE LIMITS (66-151)

CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT : HIGGINS & ASSOCIATES, L.L.C PINNACLE I.D.: 907053

PROJECT # : (none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT [.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR

10 MW-6-30'-32" NON-AQ 7/14/99 7/20/99 7121/99 1

1 MW-4-20'-22' NON-AQ 7/14/99 7/20/99 7/21/99 1

12 MW-4-30'-32' NON-AQ 7/14/99 7/20/99 7121199 1

PARAMETER DET. LIMIT UNITS MW-6-30"-32" MW-4-20"-22' MW-4-30"-32"

FUEL HYDROCARBONS, C6-C10 10 MG/KG 81 <10 <10

FUEL HYDROCARBONS, C10-C22 5.0 MG/KG 570 <50 98

FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 230 <50 45
‘LCULATED SUM: 881 143

SURROGATE:

O-TERPHENYL (%) 104 105 98

SURROGATE LIMITS (66-151)

CHEMIST NOTES:




GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

TEST - EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT : HIGGINS & ASSOCIATES, L.L.C PINNACLE 1.D.: 907053

PROJECT # . (none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

13 MW-3-20'-22' NON-AQ 7/15/99 7/20/99 7/121/99 1

14 MW-3-30'-32' NON-AQ 7/15/99 7/20/99 7121199 1

15 MW-10-20'-22' NON-AQ 7/15/99 7/20/99 7/21/99 1

PARAMETER DET. LIMIT UNITS MW-3-20-22' MW-3-30"-32' MW-10-20"-22"

FUEL HYDROCARBONS, C6-C10 10 MG/KG <10 <10 <10

FUEL HYDROCARBONS, C10-C22 5.0 MG/KG <50 <50 <50

FUEL HYDROCARBONS, C22-C36 50 MG/KG <50 <50 <50
.ALCULATED SUM:

SURROGATE:

O-TERPHENYL (%) 105 96 101

SURROGATE LIMITS (66-151)

CHEMIST NOTES:
N/A




GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

TEST : EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT : HIGGINS & ASSOCIATES, L.LC PINNACLE 1.D.: 907053

PROJECT # . (none)

PROJECT NAME . PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

iD. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

16 MW-10-30'-32' NON-AQ 7/15/99 7/20/99 7/21/99 1

17 MW-5-20'-22' NON-AQ 7/15/99 7/20/99 7/21/99 1

18 MW-5-30"-32' NON-AQ 7/15/99 7120199 7123/99 20

PARAMETER DET. LIMIT UNITS MW-10-30-32' MW-5-20"-22" MW-5-30-32'

FUEL HYDROCARBONS, C6-C10 10 MG/KG <10 <10 7900

FUEL HYDROCARBONS, C10-C22 5.0 MG/KG <50 <50 13000

FUEL HYDROCARBONS, C22-C36 5.0 MG/KG <5.0 < 5.0 4400
‘\LCULATED SUM: 25300

SURROGATE:

O-TERPHENYL (%) 116 96 D

SURROGATE LIMITS (66-151)

CHEMIST NOTES:
D=Surrogate diluted out




2709-D Pan Ameri
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Phone (505) 344-3777
Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS
REAGENT BLANK

TEST : EPA 8015 MODIFIED (DIRECT INJECT)
BLANK 1.D. - 072099 PINNACLE 1.D. : 907053
CLIENT : HIGGINS & ASSOCIATES, L.L.C DATE EXTRACTED 1 7/20/99
PROJECT # : (none) ‘ DATE ANALYZED 1 7/20/99
PROJECT NAME : PPL/HOBBS SAMPLE MATRIX : NON-AQ
PARAMETER UNITS
FUEL HYDROCARBONS MG/KG < 10
HYDROCARBON RANGE < 5.0
HYDROCARBONS QUANTITATED USING < 5.0
SURROGATE:

TERPHENYL (%) 105

RROGATE LIMITS (80-151)

CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY QUALITY CONTROL

MSMSD
TEST : EPA 8015 MODIFIED (DIRECT INJECT)
MSMSD # - 072099 PINNACLE 1.D. : 907053
CLIENT : HIGGINS & ASSOCIATES, L.L.C DATE EXRACTED : 7/20/99
PROJECT # : (none) DATE ANALYZED : 7/20/99
PROJECT NAME . PPL/HOBBS SAMPLE MATRIX : NON-AQ
UNITS :
SAMPLE CONC SPIKED % DUP DUP REC RPD
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS
FUEL HYDROCARBONS <5.0 100 128 128 124 124 3 (56-148) 20
CHEMIST NOTES:
(Spike Sample Resuilt - Sample Result)
% Recovery = X100
Spike Concentration

(Sample Resuit - Duplicate Result)

RPD (Relative Percent Difference) = X 100

Average Resuit




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT - HIGGINS & ASSOCIATES, L.L.C PINNACLE 1.D.; 907053

PROJECT # : (none)

PROJECT NAME - PPL/HOBBS

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR

19 MW-2 AQUEOUS  7/16/99 7/20/99 7/20/99 1

20 MW-3 AQUEQUS 7/16/99 7/20/99 7/120/99 1

21 MW-4 AQUEQUS 7/16/99 7/20/99 7/20/99 1

PARAMETER DET. LIMIT UNITS MW-2 MW-3 MW-4

FUEL HYDROCARBONS, C6-C10 2.0 MGI/L <20 <20 - 3.0

FUEL HYDROCARBONS, C10-C22 1.0 MGIL <1.0 <1.0 <1.0

FUEL HYDROCARBONS, C22-C36 1.0 MGIL <1.0 <10 <10
d_CULATED SUM: 3.0

SURROGATE:

O-TERPHENYL (%) 90 95 94

SURROGATE LIMITS (79-124)

CHEMIST NOTES:
N/A




GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT : HIGGINS & ASSOCIATES, L.L.C PINNACLE 1.D.: 907053
PROJECT # : (none)
PROJECT NAME . PPL/HOBBS
SAMPLE DATE DATE DATE DIL.
iD. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
22 MW-10 AQUEOUS  7/16/99 7/20/99 7/20/99 1
23 MW-9 AQUEQUS  7/16/99 7/20/99 7/21/99 1
PARAMETER DET. LIMIT UNITS MW-10 MW-9
FUEL HYDROCARBONS, C6-C10 2.0 MG/L <20 <20
FUEL HYDROCARBONS, C10-C22 1.0 MG/L < 1.0 <10
FUEL HYDROCARBONS, C22-C36 1.0 MG/L <10 <1.0
CALCULATED SUM:
‘?ROGATE:
O-TERPHENYL (%) 88 92
SURROGATE LIMITS (79-124)

CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY RESULTS

REAGENT BLANK

TEST . EPA 8015 MODIFIED (DIRECT INJECT)
BLANK 1.D. : 072099 PINNACLE I.D. - 907053
CLIENT - HIGGINS & ASSOCIATES, L.L.C DATE EXTRACTED : 7/20/99
PROJECT # . (none) DATE ANALYZED - 7120199
PROJECT NAME . PPL/HOBBS SAMPLE MATRIX : AQUEOUS
PARAMETER UNITS
FUEL HYDROCARBONS, C6-C10 MG/L < 20
FUEL HYDROCARBONS, C10-C22 MGIL < 1.0
FUEL HYDROCARBONS, C22-C36 MGI/L < 1.0
SURROGATE:

TERPHENYL (%) 97

RROGATE LIMITS (78-128)

CHEMIST NOTES:
N/A




2709-D Pan American Freeway NE
Albuquerque, New Mexico 87107
Phone (505) 344-3777

Fax (505) 344-4413

GAS CHROMATOGRAPHY QUALITY CONTROL

MSMSD
TEST : EPA 8015 MODIFIED (DIRECT INJECT)
MSMSD # : 072099 PINNACLE 1.D. : 907053
CLIENT : HIGGINS & ASSOCIATES, L.L.C DATE EXTRACTED : 7/20/99
PROJECT # : (none) DATE ANALYZED : 7/20/99
PROJECT NAME : PPL/HOBBS SAMPLE MATRIX : AQUEOUS
UNITS : MG/L
SAMPLE CONC SPIKED Y% DUP DUP REC RPD
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS
FUEL HYDROCARBONS <1.0 33.3 38.0 114 38.6 116 2  (64-127) 20
CHEMIST NOTES:
(Spike Sample Result- Sample Result)
% Recovery = X100
Spike Concentration

(Sample Result - Duplicate Result)

RPD (Relative Percent Difference) = X100

Average Result




ATEL

Aqua Tech Environmental Laboratories, Inc.

- CERTIFICATE OF ANALYSIS -

Client #: T0499 Report Date: 03-Aug-99
Pinnacle Laboratories Inc
2709 - D Panamerican Pwy NE

Attn: FAX: (505)344-4413
Our Lab #: MAR99-18140 Your Sample ID: 907053-19
Date Logged-In: 7/23/99 Sample Source: NPDES/WWTP's
Matrix: WasteWater Client Project #: PO#: 907053/072006
Project #: 072099-06 Date Submitted to Lab: 7/21/99
- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 12:00 PM

Analysis
Test Group  EPA Method Test Result Units Date  Analyst WS#
[-MS 6020 Lithium, Li 56 UG/L 7/29/99 KRG 15966
SI-MS 200.8 . Silicon, Si 65.5 MG/L 7/29/99 KRG 15966
SR-MS 200.8/6020  Strontium, Sr 1400 UG/L 7/29/99 KRG 15966
U-MS 6020 Uranium, U <20.0 UG/L 7/29/99 KRG 15966

End of Report

Report Approved By: M% %‘/

Deborah K. J ohns&/

This report shall not be reproduced. except in its entirety, without the written approval of the laboratory.

Lab Number MAR99-18140:Page !

1776 MARION-WALDQO RD. « P.O. BOX 436 » MARION, OH 43301-0436
PHONE 740-389-5991 < 1-800-873-2835 ¢ FAX 740-389-1481




Client #: T0499

ATEL

Aqua Tech Environmental Laboratories, Inc.

- CERTIFICATE OF ANALYSIS -

Pinnacle Laboratories Inc
2709 - D Panamerican Pwy NE

Albuquerque, NM 87107-

Report Date: 02-Aug-99

Phone: (505)344-3777 Ext:

This report shall not be reproduced. except in its entirety. without the written approval of the laboratory.

Attn: FAX: (505)344-4413
Our Lab #: MAR99-18141 Your Sample ID: 907053-20
Date Logged-In: 7/23/99 Sample Source: NPDES/WWTP's
Matrix: WasteWater Client Project #: PO#: 907053/072006
Project #: 072099-07 Date Submitted to Lab: 7/21/99
- COLLECTION INFORMATION -
Date/Time/By: 7/16/99 12:30 PM
Analysis
Test Group  EPA Method  Test Result Units Date Analyst WS#
‘I-MS 6020 Lithium, Li 33 UG/L 7/29/99 KRG 15966
SI-MS 200.8 Silicon, Si 63 MG/L 7/29/99 KRG 15966
SR-MS 200.8/6020  Strontium, Sr 1200 UG/L 7/29/99 KRG 15966
U-MS 6020 Uranium, U <20.0 UG/L 7/29/99 KRG 15966
End of Report
Report Approved By: A SN
—— —
Deborah K. Johnson (/'/,/

Lab Number MAR99-18141:Page |
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‘ Aqua Tech Environmental Laboratories, Inc,

- CERTIFICATE OF ANALYSIS -

Client #: T0499 Report Date: 02-Aug-99
Pinnacle Laboratories Inc ‘
2709 - D Panamerican Pwy NE

Albuquerque, NM 87107 Phone: (505)344-3777 Ext:
Atta: FAX: (505)344-4413
Our Lab # MAR99-18142 Your Sample ID: 907053-21
Date Logged-In: 7/23/99 Sample Source: NPDES/WWTP's
Matrix: WasteWater Client Project #: PO#: 907053/072006
Project #: 072099-08 Date Submitted to Lab: 7/21/99

- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 1:00 PM
Analysis
Test Group  EPA Method Test Result Units Date  Analyst WS#
‘[-MS 6020 Lithium, Li <50 UG/L 7/29/99 KRG 13966
SI-MS 200.8 Silicon, Si 39 MG/L 7/29/99 KRG 15966
SR-MS 200.8/6020  Strontium, Sr 360 UG/L 7/29/99 KRG 13966
U-MS 6020 Uranium, U <20.0 UG/L 7/29/99 KRG 15966
End of Report
i A
R P ,v’A,""{‘"'{,.“‘ o
Report Approved By: A e

Deborah K. Johnson

This report shall not be reproduced. except in its entirety. without the written approval of the laboratory.

[
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1776 MARION-WALDO RD. » P.O.BOX 436 * MARION, OH 43301-0436
PHONE 740-389-5991 » 1-800-873-2835 » FAX 740-389-1481
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‘ Aqua Tech Environmental Laboratories, Inc.

- CERTIFICATE OF ANALYSIS -

Client #: T0499 Report Date: 03-Aug-99
Pinnacle Laboratories Inc
2709 - D Panamerican Pwy NE

Albuquerque, NM 87107- Phone: (505)344-3777 Ext:

Attn: FAX: (505)344-4413
Our Lab #: MAR99-18143 Your Sample ID: 907053-22
Date Logged-In: 7/23/99 Sample Source: NPDES/WWTP's
Matrix: WasteWater Client Project #: PO#: 907053/072006
Project #: 072099-09 Date Submitted to Lab: 7/21/99

- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 1:15 PM
Analysis

Test Group  EPA Method Test Result Units Date Analyst WS#
.I-MS 6020 Lithium, Li 110~ UG/L 7/29/99 KRG 15966

SI-MS 200.8 Silicon, Si 59.3 MG/L 7/29/99 KRG 15966

SR-MS 200.8/6020  Strontium. Sr 2100 UG/L 7/29/99 KRG 15966

U-MS 6020 Uranium, U <20.0 UG/L 7/29/99 KRG 15966

End of Report
Report Approved By: /// /n/é %%/«V‘/

Hsoran K. Johﬁ

This report shall not be reproduced. except in its entirety. without the written approval of the laboratory:.
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- QUALITY CONTROL REPORT -
Printed: 8/3/99
: Qc h True -- QC Calculations - -- QC Calculations - Lower Upper
ws# Lab# Test ID Code Result  Units Added QcCH Qcz Limit  Limit
15966 LCS Li C 18.206 UG/L 20 96 %R: 50 150
15966 LCS St o A77  MGIL 0.192 92 %R: 50 150
15966 LCS SR o 29.613 UG 30 99 %R: 50 150
15966 LCS U C 93.589 UG/L 100 94 %R: 50 150
15966 LCSA7.22.3 LI c 10328.854 UG/L 10000 103 %R: 50 150
15966 LCSA7.22.3 SI o 129 MG/L 0.1 129 %R: 50 150
15966 LCSA7.22.3 SR C 10679.795 UGIL 10000 107 %R: 50 150
159656 LCSA7.223 U C 859.612 UGI/L 1000 96 %R: 50 150
15966 LCSA7.27.3 LI C 10231.706 UGI/L 10000 102 %R: 50 150
15966 LCSA 7.27.3 S C 9.617 MGI/L 10 96 %R: 50 150
15966 LCSA7.27.3 SR Cc 10627.111  UG/L 10000 106 %R: 50 150
15966 LCSA7.273 U C 988.357 UG/L 1000 89 %R: 50 150
15966 LCSS 7.26.48 U C 329.180714 MG/KG 3571 92 %R: 50 - 150
15906 MAR99-177089D TS-% D 82.736 % 0 %D 20
966 MAR99-18140MLI M 5§38.823 UGIL 500 97 %R: 2 %RPD 75 125
‘966 MARGS-18140MSR M 2179.486 UGIL 1000 79 %R: _ 4 %RPD 75 125
15566 MARS9-18140MU M 530.3458 UGI/L 500 104 %R: 1 %RPD 75 125
15566 MAR99-18140S LI S 549.744 UG/L 500 99 %R: 75 125
15866 MARS9-18140S SR S 2262.834 UGIL 1000 87 %R: 75 125
15966 MAR98-18140S U S 526.948 UGIL 500 104 %R: 75 125
15966 MAR99-18141D LI D 51.065 UGIL 3 %D (<5 x MDL) 20
159668 MARS9-18141D Sl D 62.67 MGI/L 3 %D 20
15966 MAR99-18141D SR o] 1166.979 UG 2 %D 20
15666 MARQ9-18141D U D 9.244 UGI/L 4 %D (<5 x MOL) 20
15806 MARS9-18224DT7S-% D 62.583 % 7 %D : 20
15806 MARSG9-18244DTS-% D 81.921 % 0 %D %20
18905 MARGS-18286D TS-% D 83.442 % 1 %D 29
15966 MARS9-18538MU M 28.2811052 MGIKG 32.7 86 %R: 4 %RPD 75 125
15866 MAR99-18538S U S 29.3900065 MG/KG 32.9 89 %R: 75 125
15666 MARGS9-18538D U D .240295857 MG/KG 32 %D (<5xMDL) 20
15966 MAR939-18544D0 U D 1.843 UGI/L 86 %D * (<5xMDL) 20
15906 PB 7.26.99 TS-% c 99.984 Y%
15966 PBS 7.26.4B8 U o 41 UGIL
15966 PBW 7.22.3 Ll o 0 UGL
15966 PBW 7.22.3 N C .042 MGIL
15966 PBW 7.22.3 SR o} 031 UG
15866 PBW 7.22.3 U c 007 UGL

‘ QC Code Legend

B8 Blanks K Calibration Checks S Spikes
C Control Samples M Matrix Spike Duplicates
O Duplicates R Surrogates

Page 1of 2




- QUALITY CONTROL REPORT -

Printed: 8/3/99

QcC " True -- QC Calculations --  -- QC Calculations -- Lower Upper

ws# Lab# Test 1D Code Result Units Added Qc1 Qc2 Limit  Limit
15966 PBW 7.27.3 Li C 0 UGL
15966 PBW 7.27.3 Si o} 034 MG/L
15966 PBW 7.27.3 SR C 2.186 UG
15966 PBW 7.27.3 U C 041 UGIL

QC Code Legend

B8 Blanks K Calibration Checks S Spikes
C Control Samples M Matrix Spike Duplicates
D Duplicates R Surrogates

Page 2of 2




Pinnacle Laboratories, Inc.

Interlab Chain of Custody
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. ~
| . Aqua Tech Environmental Laboratories, Inc.

- CERTIFICATE OF ANALYSIS -

Client #:  T0499 Report Date: 02-Aug-99
Pinnacle Laboratories Inc '
2709 - D Panamerican Pwy NE

Albuquerque, NM 87107 Phone: (505)344-3777  Ext:
Attn: FAX: (505)344-4413
Our Lab #: MAR99-18545 Your Sample ID: 907053-23
Date Logged-In: 7/26/99 Sample Source: NPDES/WWTP's
Matrix: Water Client Project #: PO#: 907053/072006
Project #: 072299-24 Date Submitted to Lab: 7/23/99

- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 1:45 PM
Analysis
Test Group  EPA Method  Test Result Units Date Analyst WS#
'LI-MS 6020 Lithium, Li <30 UG/L 7/29/99 KRG 15966
SI-MS 200.8 Silicon, Si 75.0 MG/L 7/29/99 KRG 15966
SR-MS 200.8/6020  Strontium, Sr 2700 UG/L 7/29/99 KRG 15966
U-MS 6020 Uranium, U <20.0 UG/L 7/29/99 KRG 13966
o~ End of Report
o A
R

Report Approved By: PP S

\/_L/ .1";‘.:;;4 o
Deborah K. Johnsofi+

This report shall not be reproduced. except in its entirety, without the written approval of the laboratory.

Lab Number MAR99-18545:Page |

1776 MARION-WALDO RD. « P.O.BOX 436 * MARION, OH 43301-0436
PHONE 740-389-5991 « 1-800-873-2835 + FAX 740-389-1481




- QUALITY CONTROL REPORT -

Printed: 8/3/99
Qc True -- QC Calculations -~ -- QC Calculations -- Lower Upper
WS# Lab# Test D Code Result  Units Added Qc1 Qc2 Limit  Limit
15966 LCS LI c 19.206 UGI/L 20 96 %R: 50 150
15966 LCS Si C 477 MGIL 0.192 92 %R: 50 150
15966 LCS SR C 28.613 UGIL 30 99 %R: 50 150
15966 LCS U c 93.569 UGIL 100 94 %R: 50 150
15966 LCSA 7.22.3 LI C 10328.854 UG/L 10000 103 %R: 50 150
15966 LCSA7.223 SI c 129 MGL 0.1 129 %R: 50 150
15966 LCSA7.22.3 SR Cc 10679.795 UG/L 10000 107 %R: 50 150
15966 LCSA7.223 U c 958.612 UGIL 1000 96 %R: 50 150
15966 LCSA7.27.3 LU c 10231.706 UGIL 10000 102 %R: 50 150
15966 LCSA 7.27.3 SI c 9.617 MGI/L 10 96 %R: 50 150
15966 LCSA7.27.3 SR c 10627.111  UG/L 10000 106 %R: 50 150
15966 LCSA 7.27.3 U C 988.357 UGI/L 1000 99 %R: 50 150
15966 LCSS7.26.4B U c 329.180714 MG/KG 3571 92 %R: 50 180
15906 MARS8-17709D TS-% D 82.736 % 0 %D 20
15966 MAR99-18140MLI M 538.823 UGIL 500 97 %R: 2 %RPD 75 128
.5966 MAR99-18140MSR M 2179.486 UGIL 1000 79 %R: 4 %RPD 75 125
‘ 15966 MARS99-18140MU M 530.348 UG/L 500 104 %R: 1 %RPD 75 125
15966 MAR99-18140S LI S 549.744 UG/L 500 99 %R: 75 125
15966 MAR99-18140S SR S 2262.834 UG/L 1000 87 %R: 75 125
15966 MAR99-18140S U S 526.948 UG/L 500 104 %R: 75 125
15966 MARS9-18141D LI D 51.065 UG/L 3 %D (<5 x MDL) 20
15966 MAR99-18141D Si D 62.67 MG/L 3 %D 20
15966 MAR99-18141D SR D 1166.979 UG/L 2 %D 20
15966 MAR99-18141DU D 9.244 UG/L 4 %D (<5 x MDL) 20
15906 MARG99-18224D TS-% D 62.583 % 7 %D 20
15806 MARS9-18244D TS-% D 81.921 % 0 %D =20
159068 MARS9-182560 TS-% D 83.442 % 1 %D 20
15966 MAR99-18538MU M 28.2911052 MG/KG 32.7 86 %R: 4 %RPD 75 125
15966 MARG9-18538S U S 28.3900085 MG/KG 32.9 89 %R: 75 125
15966 MAR99-18539D U D .2402385857 MGIKG 32 %D *  (<5xMDL) 20
15966 MAR99-18544D U D 1.843  UGIL 86 %D * (<5xMDL) 20
15906 PB 7.26.99 TS-% c 99.984 %
15966 PBS 7.26.4BB U C A1 UGL
15966 PB8W 7.22.3 LI C 0 UGIL
15966 PBW 7.22.3 Sl c .042 MG/L
15866 PBW 7.223 SR C .031  UGIL
15966 PBW 7.22.3 U c 007  UG/L
' QC Code Legend
B Blanks K Calibration Checks S Spikes

C Control Samples
D Duplicates

M Matrix Spike Duplicates

R Surrogates

Page 1of 2
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- QUALITY CONTROL REPORT -

Printed: 8/3/99

Qc True -- QC Calculations --  -- QC Calculations -- lLower Upper

WS# Lab# Test 1D Code Result Units Added Qc1 Qc2 Limit  Limit
15966 PBW7.27.3 LI c 0 UGL
15966 PBW 7.27.3 Sl c .034 MG/L
15966 PBW 7.27.3 SR c 2.186 UG/L
15966 PBW 7.27.3 U Cc 041 UGIL

QC Code Legend

B Blanks
C Control Samples
D Duplicates

K Calibration Checks
M Matrix Spike Duplicates
R Surrogates

S Spikes

Page 2 of 2
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Environmental Services Laboratory, Inc. £ s ¢

17400 SW Upper Boones Ferry Road * Suite 270 « Portland, OR 97224 « (503) 670-8520
August 04, 1999

Kim McNeill
Pinnacle Laboratories

2709-D Pan American Fwy NE
Albuquerque, NM 87107

TEL: 505-344-3777
FAX (505)344-4413

RE: 907053/HIGGINS/PPL/Hobbs Order No.: 9907110

Dear Kim McNeill,

Environmental Services Laboratory received 5 samples on 7/20/99 for the analyses presented in
the following report.

The Samples were analyzed for the following tests:
Alkalinity (Alkalinity)
Bromide (Bromide)
CHLORIDE (Chloride)
Fluoride (fluoride)
ICP Metals (ICPMET)
MERCURY (Mercury)
PAH BY SIM, Aqueous (SW8270B)
Sulfate (Sulfate)
TOTAL DISSOLVED SOLIDS (E160.1)

There were no problems with the analyses and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative. Results apply only to the samples
analyzed. Reproduction of this report is permitted only in its entirety, without the written
approval from the Laboratory.

If you have any questions regarding these tests results, please feel free to call.

Sincerely,
\éﬁ»/v‘\b_,\».i«f_\_,g.\.,&/'\ %u%\ ‘Z[L ¢::!:::\
Kimberly Hill Technical Review

Project Manager

ANALYTICAL SERVICES FOR THE ENVIRONMENT
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CLIENT: Pinnacle Laboratories Client Sample ID: 907053-19

Lab Order: 9907110 Tag Number:

Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99

Lab ID: 9907110-01A Matrix: AQUEOUS

Analyses Result Limit Qual Units DF Date Analyzed

ALKALINITY EPA 310.0 Analyst: sld
Alkalinity, Total (As CaCQO3) 350 5 mg/L CaCO3 1 7/22/99

BROMIDE 4500 B Analyst: sld
Bromide 1 0.2 mg/L 2 7/28/99

CHLORIDE EPA 325.3 Analyst: sld
Chioride 28 5 mg/L 10 7/26/99

FLUORIDE EPA 340.2 Analyst: sid
Fluoride 141 0.2 mg/L 1 7127/99

SULFATE EPA 375.4 " Analyst: sld
Sulfate 150 25 mg/L 12.5 7/21/99

TOTAL DISSOLVED SOLIDS EPA 160.1 Analyst: sid
Total Dissolved Solids (Residue, 1000 40 mg/L 4 8/3/99
Filterable)

MERCURY SW 7470 ] EPA 245, Analyst: btn
Mercury ND 0.0002 mg/L 1 7/29/199

ICP METALS SW 6010/ EPA 200. Analyst: btn
Arsenic 0.0082 0.005 mg/L 1 7/28/99
Barium 0.14 0.005 mg/L 1 7/28/99
Boron 0.28 0.01 mg/L 1 7/28/99
Cadmium ND 0.002 mg/L. 1 7/28/99
Caicium 140 0.05 mg/L 1 7/28/99
Chromium ND 0.005 mg/L 1 7/28/99
Lead ND 0.005 mg/L 1 7/28/99
Magnesium 24 0.05 mg/L 1 7/28/99
Potassium 3 0.2 mg/L 1 7/28/99
Selenium 0.0069 0.005 mg/L 1 7/28/99
Silver ND 0.005 mg/L 1 7/28/99
Sodium 86 2 mg/L 1 7/28/99

. Qualifiers:

ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range

1of10




. Environmental Services Laboratory

Date: 04-Aug-99

CLIENT: Pinnacle Laboratories Client Sample ID: 907053-19
Lab Order: 9907110 Tag Number:
Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99
Lab ID: 9907110-01A Matrix: AQUEOUS
Analyses Result Limit Qual Units DF Date Analyzed
PAH BY SIM, AQUEOUS SW 8270B Analyst: ams
1-Methylnaphthalene ND 0.4 pg/L 1 7/127/99
2-Methylnaphthalene ND 0.4 g/l 1 7127/99
Acenaphthene ND 0.4 pg/L 1 7127/99
Acenaphthylene ND 0.4 pg/L 1 7127198
Anthracene ND 04 ug/t 1 7127199
Benz(a)anthracene ND 0.4 pg/L 1 7/27199
Benzo(a)pyrene ND 04 ug/L 1 7/27/99
Benzo(b)fluoranthene ND 04 ug/L 1 7127199
Benzo(g,h,i)perylene ND 04 ug/L 1 7127/99
Benzo(k)fluoranthene ND 0.4 ug/l. 1 7127199
Chrysene ND 04 Mg/l 1 7/27/99
Dibenz(a,h)anthracene ND 0.4 ug/L 1 7127/98
Filuoranthene ND 0.4 pg/L 1 7/27/99
Fluorene ND 0.4 ug/L 1 7/27/99
Indeno(1,2,3-cd)pyrene ND 0.4 pg/l 1 7127199
] . Naphthalene ND 0.4 ug/L 1 7127199
Phenanthrene ND 04 g/l 1 7/27/199
Pyrene ND 0.4 ug/L 1 7127199
Surr: 2-Fluorobipheny! 46.0 43-116 %REC 1 7127198
Surr: 4-Terphenyl-d14 84.0 33-141 %REC 1 7127/99
Surr: Nitrobenzene-d5 36.0 35-114 %REC 1 7127199

. Qualifiers:

ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits
R - RPD outside accepted recovery limits

E - Value above quantitation range

20f10




. Qualifiers:

Environmental Services Laboratory

Date: 04-Aug-99

CLIENT: Pinnacle Laboratories Client Sample ID: 907053-20

Lab Order: 9907110 Tag Number:

Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99

Lab ID: 9907110-02A Matrix: AQUEOUS

Analyses Result Limit Qual Units DF Date Analyzed

ALKALINITY EPA 310.0 Analyst: sid
Alkalinity, Total (As CaCQO?3) 340 5 mg/L CaCO3 1 7122/99

BROMIDE 4500 B Analyst: sid
Bromide 0.95 0.1 mg/L 1 7/28/99

CHLORIDE EPA 325.3 Analyst: sld
Chioride 170 5 mg/l 10 7/26/99

FLUORIDE EPA 340.2 Analyst: sid
Fluoride 1.4 0.2 mg/L 1 7/27/99

SULFATE EPA 375.4 Analyst: sid
Sulfate 76 25 mg/L 5 7/21/99

TOTAL DISSOLVED SOLIDS EPA 160.1 Analyst: sid
Total Dissolved Solids (Residue, 540 40 mg/L 4 8/3/99
Filterable)

MERCURY SW 7470/ EPA 245, Analyst: btn
Mercury ND 0.0002 mg/L 1 7129199

ICP METALS SW 6010/ EPA 200. Analyst: btn
Arsenic 0.0058 0.005 mg/L. 1 7/28/99
Barium 0.0985 0.005 mg/L 1 7/28/99
Boran 0.25 0.01 mg/L 1 7/28/99
Cadmium ND 0.002 mg/L 1 7/28/99
Calcium 98 0.05 mg/L 1 7128199
Chromium ND 0.005 mg/L 1 7/28/99
Lead ND 0.005 mg/L 1 7/28/99
Magnesium 17 0.05 mg/L 1 7/28/99
Potassium 3.1 0.2 mg/L 1 7/28/99
Selenium 0.0055 0.005 mg/L 1 7/28/99
Silver ND 0.005 mg/L 1 7128/99
Sodium 75 2 mg/L 1 7/28/99

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

ND - Not Detected at the Reporting Limit

S - Spike Recovery outside accepted recovery limits

* - Value exceeds Maximum Contaminant Level

E - Value above quantitation range

"R - RPD outside accepted recovery limits

30f10




' Environmental Services Laboratory

Date: 04-Aug-99

CLIENT: Pinnacle Laboratories Client Sample ID: 907053-20
Lab Order: 9907110 Tag Number:
Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99
Lab ID: 9907110-02A Matrix: AQUEOUS
Analyses Result Limit Qual Units DF Date Analyzed
PAH BY SIM, AQUEOUS SW 82708 Analyst: ams
1-Methylinaphthalene ND 04 Mg/l 1 7127199
2-Methylnaphthalene ND 0.4 pg/L 1 7/27/99
Acenaphthene ND 0.4 pg/L 1 7/27/99
Acenaphthylene ND 04 ug/L 1 7/127/99
Anthracene ND 0.4 ug/L 1 7/127/99
Benz(a)anthracene ‘ ND 0.4 ug/L 1 7127199
Benzo(a)pyrene 'ND 0.4 ug/L 1 7127199
Benzo(b)fluoranthene ND 0.4 ug/L 1 7127199
Benzo(g,h,i)perylene ND 0.4 pg/L 1 7/27/99
Benzo(k)fluoranthene ND 0.4 g/l 1 7/27/99
Chrysene ND 0.4 pg/L 1 7127199
Dibenz(a,h)anthracene ND 0.4 ug/L 1 7127/99
Fluoranthene ND 0.4 ug/L 1 7/27/89
Fluorene ND 04 pg/t 1 7127/99
Indeno(1.2,3-cd)pyrene ND 0.4 pg/L 1 7127199
. Naphthalene ND 0.4 ug/L 1 7127199
Phenanthrene ND 0.4 g/l 1 7/27199
Pyrene ND 0.4 pg/L 1 7/27/99
Surr: 2-Fluorobiphenyl 52.0 43-116 %REC 1 7127199
Surr: 4-Terphenyl-d14 82.0 33-141 %REC 1 7/27/99
Surr: Nitrobenzene-d5 39.0 35-114 %REC 1 7127199
. Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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Environmental Services Laboratory Date: 04-Aug-99

CLIENT: Pinnacle Laboratories Client Sample ID: 907053-21

Lab Order: 9907110 Tag Number:

Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99

Lab ID: 9907110-03A Matrix: AQUEOUS

Analyses Result Limit Qual Units DF Date Analyzed

ALKALINITY EPA 310.0 Analyst: sid
Alkalinity, Total (As CaCO3) 580 5 mg/L. CaCO3 1 7/22/99

BROMIDE 4500 B Analyst: sld
Bromide 0.92 0.2 mg/L 2 7/28/99

CHLORIDE EPA 325.3 Analyst: sid
Chloride 190 5 mg/L 10 7/26/99

FLUORIDE EPA 340.2 Analyst: sid
Fluoride 1.4 0.2 mg/L 1 7/27/99

SULFATE EPA 375.4 Analyst: sid
Sulfate 120 25 mg/L 5 7121/99

TOTAL DISSOLVED SOLIDS EPA 160.1 Analyst: sld
Total Dissolved Solids (Residue, 690 40 mg/L 4 8/3/99
Filterable)

MERCURY SW 7470 / EPA 245. Analyst: btn
Mercury ND 0.0002 mg/L 1 7/29/99

ICP METALS SW 6010/ EPA 200. Analyst: btn
Arsenic 0.006 0.005 mg/L 1 7/28/99
Barium 0.08 0.005 mg/L 1 7/28/99
Boron 0.25 0.01 mg/L 1 7128199
Cadmium ND 0.002 mg/L 1 7/28/99
Calcium 95 0.05 mg/L 1 7/28/99
Chromium ND 0.005 mg/L 1 7/28/99
Lead ND 0.005 mg/L 1 7/28/99
Magnesium 16 0.05 mg/L 1 7/28/99
Potassium 3.3 0.2 mg/L 1 7/28/99
Selenium 0.005 0.005 mg/L 1 7/28/99
Silver ND 0.005 mg/L. 1 7128/99
Sodium 110 2 mg/L 1 7/28/99

. Qualifiers:

ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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' Environmental Services Laboratory

Date: 04-Aug-99
CLIENT: Pinnacle Laboratories Client Sample ID: 907053-21
Lab Order: 9907110 Tag Number:
Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99
Lab ID: 9907110-03A Matrix: AQUEOUS
Analyses Result Limit Qual Units DF Date Analyzed
PAH BY SIM, AQUEOUS SW 82708 Analyst: ams
1-Methyinaphthalene 10.8 0.4 ug/L 1 7127199
2-Methylnaphthalene 10.3 0.4 pg/l 1 7127199
Acenaphthene ND 0.4 pg/t 1 7127199
Acenaphthylene ND 04 g/l 1 7127/99
Anthracene ND 04 wg/L 1 7127199
Benz(a)anthracene ND 04 yg/L 1 7127199
Benzo(a)pyrene ND 0.4 ug/L 1 7127199
Benzo(b)fluoranthene ' ND 0.4 pg/L 1 7127199
Benzo(g,h,i)perylene ND 0.4 pg/L 1 7/27/99
Benzo(k)fluoranthene ND 0.4 ug/t 1 7127199
Chrysene ND 04 ug/L 1 7127/99
Dibenz(a,h)anthracene ND 04 pg/L 1 7127199
Fluoranthene ND 0.4 ug/L 1 7/27/99
Fluorene 0.76 0.4 pg/L 1 7127199
Indeno(1,2,3-cd)pyrene ND 0.4 pg/L 1 7/27/99
+J . Naphthalene 7.76 0.4 ug/lL 1 7127199
’ Phenanthrene 1.08 0.4 ug/L 1 7/27/99
Pyrene ND 0.4 pg/l 1 7127199
Surr: 2-Fluorobiphenyl 63.0 43-116 %REC 1 7127199
Surr: 4-Terphenyl-d14 92.0 33-141 %REC 1 7127199
Surr: Nitrobenzene-d5 48.0 35-114 %REC 1 7127199
. Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level 60f10
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' Environmental Services Laboratory Date: 04-Aug-99

CLIENT: Pinnacle Laboratories Client Sample ID: 907053-22

A
@
Qualifiers:

Lab Order: 9907110 Tag Number:
Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99
Lab ID: 9907110-04A Matrix: AQUEOUS
Analyses Result Limit Qual Units DF Date Analyzed
ALKALINITY EPA 310.0 Analyst: sld
Alkalinity, Total (As CaCQ3) 430 5 mg/L CaCO3 1 7/22/99
BROMIDE 4500 B Analyst: sid
Bromide 0.8 0.1 mg/L 1 7/28/99
CHLORIDE EPA 325.3 Analyst: sld
Chioride 100 50 mg/L 100 7/26/99
FLUORIDE EPA 340.2 Analyst: sid
Fluoride 1.3 0.2 mg/L 1 7/27/98
SULFATE EPA 3754 Analyst: sld
Sulfate 59 25 mg/L 5 7/21/99
TOTAL DISSOLVED SOLIDS EPA 160.1 Analyst: sid
Total Dissolved Solids (Residue, 510 40 mg/L 4 8/3/99
Filterable)
MERCURY SW 7470/ EPA 245. Analyst: btn
Mercury ND 0.0002 mg/L 1 7129/99
ICP METALS SW 6010/ EPA 200. Analyst: btn
Arsenic 0.0052 0.005 mg/L 1 7/28/99
Barium 0.08 0.005 mg/L 1 7128199
Boron 0.25 0.01 mg/L 1 7/28/99
Cadmium ND 0.002 mg/L 1 7/28/99
Calcium 96 0.05 mg/L 1 7/28/99
Chromium ND 0.005 mg/L 1 7/28/89
Lead ND 0.005 mg/L 1 7/28/89
Magnesium 15 0.05 mg/L 1 7/28/99
Potassium 2.9 0.2 mg/L 1 7/28/99
Selenium ND 0.005 mg/L 1 7/28/99
Silver ND 0.005 mg/L 1 7/28/99
Sodium 83 2 mg/L 1 7/28/99

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

ND - Not Detected at the Reporting Limit

S - Spike Recovery outside accepted recovery limits

* - Value exceeds Maximum Contaminant Level

E - Value above quantitation range

R - RPD outside accepted recovery limits

7of 10




‘ Environmental Services Laboratory Date: 04-Aug-99
CLIENT: Pinnacle Laboratories Client Sample ID: 907053-22
Lab Order: 9907110 Tag Number:

Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99
Lab ID: 9907110-04A Matrix: AQUEOUS
Analyses Result Limit Qual Units DF Date Analyzed
PAH BY SIM, AQUEOUS SW 8270B Analyst: ams
1-Methylnaphthalene ND 0.4 pg/L 1 7/27/99
2-Methylnaphthalene ND 0.4 pg/L 1 7/27/99
Acenaphthene ND 0.4 Hg/L 1 7/27/99
Acenaphthylene ND 0.4 ug/L 1 7/27/89
Anthracene ND 0.4 ug/L 1 7127/99
Benz(a)anthracene ND 0.4 pg/L 1 7127199
Benzo(a)pyrene ND 0.4 ug/L 1 7127189
Benzo(b)fluoranthene ND 0.4 ug/L 1 7127199
Benzo(g,h,i)perylene ND 0.4 ug/L 1 7/27/99
Benzo(k)fluoranthene ND 0.4 pg/L 1 7127199
Chrysene ND 0.4 pg/L 1 7/27/99
Dibenz(a,h)anthracene ND 0.4 ug/L 1 7127199
Fluoranthene ND 0.4 ug/L 1 7127199
Fluorene ND 0.4 pg/l 1 7/27/99
Indeno(1,2,3-cd)pyrene ND 0.4 Mg/l 1 7/27/99
. Naphthalene ND 0.4 ugiL 1 7/27/99
Phenanthrene ND 0.4 pg/L 1 7127/99
Pyrene ND 0.4 pg/L 1 7127199
Surr; 2-Fluorobiphenyl 58.0 43-116 %REC 1 7127/99
Surr; 4-Terphenyl-d14 95.0 33-141 %REC 1 7/27199
Surr; Nitrobenzene-d5 36.0 35-114 %REC 1 7/27/99

. Qualifiers:

ND - Not Detected at the Reporting Limit
J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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. Environmental Services Laboratory Date:

04-Aug-99

CLIENT: Pinnacle Laboratories Client Sample ID: 907053-23

Lab Order: 9907110 Tag Number:

Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99

Lab ID: 9907110-05A Matrix: AQUEOUS

Analyses Result Limit Qual Units DF Date Analyzed

ALKALINITY EPA 310.0 Analyst: sid
Alkalinity, Total (As CaCO3) 2800 5 mg/L CaCO3 1 7/22/99

BROMIDE 4500 B Analyst: sid
Bromide 0.99 0.1 mg/L 1 7/28/99

CHLORIDE EPA 325.3 Analyst: sid
Chileride 140 5 mg/L 10 7/26/99

FLUORIDE EPA 340.2 Analyst: sld
Fluoride 0.66 0.2 mg/L 1 7127199

SULFATE EPA 375.4 Analyst: sid
Sulfate 85 25 mg/L 5 7/21/99

TOTAL DISSOLVED SOLIDS EPA 160.1 Analyst: sid
Total Dissolved Solids (Residue, 740 100 mg/L 10 8/3/99
Filterable)

MERCURY SW 7470/ EPA 245, Analyst: btn
Mercury ND 0.0002 mg/L 1 7129/99

ICP METALS SW 6010/ EPA 200. Analyst: btn
Arsenic ND 0.005 mg/L 1 7/28/99
Barium a.12 0.005 mg/L 1 7128/99
Boron 0.13 0.01 mg/L 1 7/28/89
Cadmium ND 0.002 mg/L 1 7/28/99
Calcium 150 0.05 mg/l. 1 7/28/99
Chromium ND 0.005 mg/l 1 7/28/99
Lead ND 0.005 mg/L 1 7/28/99
Magnesium 20 0.05 mg/L 1 7/28/99
Potassium 3.9 0.2 mg/t. 1 7128/99
Selenium 0.0057 0.005 mg/L 1 7/28/99
Silver ND 0.005 mg/L 1 7/28/99
Sodium 38 2 mg/L 1 7128199

' Qualifiers:

ND - Not Detected at the Reporting Limit

S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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. Environmental Services Laboratory

Date: 04-Aug-99

CLIENT: Pinnacle Laboratories Client Sample ID: 907053-23
Lab Order: 9907110 Tag Number:
Project: 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99
Lab ID: 9907110-05A Matrix: AQUEOUS
Analyses Result Limit Qual Units DF Date Analyzed
PAH BY SIM, AQUEOUS SW 8270B Analyst: ams
1-Methyinaphthalene ND 0.4 pg/L 1 7127199
2-Methylnaphthalene ND 0.4 pg/L 1 7127199
Acenaphthene ND 0.4 pg/L 1 7/27/99
Acenaphthylene ND 0.4 Hg/L 1 7/27/99
Anthracene ND 0.4 Hg/L 1 7/27/99
Benz(a)anthracene ND 0.4 ug/L 1 7/27/99
Benzo(a)pyrene ND 0.4 g/l 1 7127199
Benzo(b)fluoranthene ND 0.4 ug/l 1 7/27/99
Benzo(g,h,i)perylene ND 0.4 pg/L 1 7127/99
Benzo(k)fluoranthene ND 0.4 ug/l 1 7127199
Chrysene ND 0.4 Mg/l 1 7127199
Dibenz{a,h)anthracene ND 0.4 yg/L 1 7/127/99
Fluoranthene ND 0.4 pg/L 1 7127199
Fluorene ND 0.4 pg/L 1 7127199
Indeno(1,2,3-cd)pyrene ND 0.4 pg/L 1 7127189
‘ Naphthalene ND 0.4 ug/L 1 7127199
Phenanthrene ND 0.4 ug/L 1 7127199
Pyrene ND 0.4 ug/L 1 7127199
Surr: 2-Fluorobiphenyl 57.0 43-116 %REC 1 7127199
Surr; 4-Terphenyl-d14 103.0 - 33-141 %REC 1 7127199
Surr: Nitrobenzene-d5 38.0 35-114 %REC 1 7/27/99
. Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation {imits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
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Pinnacle rmco::o:@m

Date: 04-Aug-99

OF_HZH
OO SUMMARY znwOWH
Work Order: 9907110 d Blank
Project: 907053/HIGGINS/PPL/Hobbs Metho an
Sample ID: MBlank Batch ID: 01 ALK A-7/2 Test Code: Alkalinity Units: mg/L CaCO3 Analysis Date 7/22/99 Prep Date:
Client ID: 9907110 Run iD: NO INST_990722A SeqgNo: 18315
Analyte Result PQL SPKvalue SPK Ref Val %REC  LowLimit I_@Z._E; RPD Ref Val %RPD RPDLimit  Qual
Alkalinity, Bicarbonate (As CaCQ3) ND 5
Alkalinity, Carbonate (As CaCO3) ND 5
Alkalinity, Total (As CaCO3) ND 5
Sample ID: MBlank Batch ID: 01 BR A-7/28/ Test Code: Bromide Units: mg/L Analysis Date 7/28/99 Prep Date:
Client iD: 9907110 Run iD; HIT MAN_990728A SeqNo: 18864
Analyte Result PQL SPKvalue SPK Ref Val %REC  LowLimit 1_@:_._3: RPD Ref Val %RPD RPDLimit  Qual
Bromide ND 0.1
Sample ID: MBlank Batch ID: 01 CL A-7/26/ Test Code: Chloride Units: mg/L Analysis Date 7/26/99 Prep Date:
Client ID: 9907110 Run ID: NO INST_990726B SeqNo: 18573
Analyte Result PQL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Chloride ND 0.5
Sample ID: MBlank Batch ID: 01 FL A-7/27/ Test Code: fluoride Units: mg/L Analysis Date 7/27/99 Prep Date:
Client ID: 9907110 Run ID: NO INST_990727A SeqNo: 18706
>:m_<_m Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit RPD RefVal %RPD RPDLimit  Qual
Fluoride ND 0.2
Sample ID: MBlank Batch ID: 01 SULFATE Test Code: Sulfate Units: mg/L Analysis Date 7/21/99 Prep Date:
Client ID: 9907110 Run ID: HIT MAN_990721A SegNo: 18099
>:m_<8 Result PQL SPK value SPK Ref Val %REC  LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Sulfate ND 5
Qualificrs: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepled recovery limits 13 - Analyte detected in the associated Mcthod Blank

J - Analyte detected below quantitation limits

R - RPD outside accepted rccovery limits
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