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Mr. Anthony "Tony" C. Walker 
Staff Environmental Scientist 
Phillips Pipe Line Company 
3B11 Adams Building Higgins and Associates, uc 
Bartlesville, Oklahoma 74004 

RE: Comprehensive Report for Groundwater Abatement Plan AP-10 
Line NM-1-1 Site 
Phillips Pipe Line Company 
Hobbs, New Mexico 

Dear Mr. Walker: 

Higgins and Associates, L.L.C. (Higgins and Associates) has 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 I 

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 I assessment activities, and a schedule for implementation of the activities. The Stage I 

Abatement Plan is included as an appendix to the following comprehensive report. 

Higgins and Associates is pleased to provide environmental consulting 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 ancLAssociates, L.L.C. 

Chris Higgins ( / ( J 
NMUSTB Certified Scientist #234 

President 
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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. 
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2.0 Stage I 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 level 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. 
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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 I 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"3 cm/sec to 3.5 x 10"4 cm/sec. Based on an estimated porosity of 30%, average hydraulic 

conductivity of 3.1 x 10 3 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. ^ 
fir 
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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 results 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 II 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. 
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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 I assessment 

activities have detected petroleum 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 
Soil Analytical Results for NM-1-1 Site 

Hobbs, New Mexico 
All results reported in mg/kg. 

Well ID Date Depth (ft) PID 

reading 

(ppmv) 

Benzene Toluene Ethyl 

benzene 

Total 

Xylenes 

TPH 

NM Action 

Levels 
100 10 100 

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 O.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 O.025 O.025 <0.025 <0.025 <10 _ 
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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 isopieth 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, LLC 



MW-1 

S B . 1 Q 

5- • 

LEGEND 

Monitor Well 

(excavation size is approximate) 

Soil Boring 

LPH Thickness in Feet 

LPH Thickness Contour 

LPH Not Detected 

100 

Scale (ft) 

200 

HIGGINS AND ASSOCIATES, L.L.C. 
_ 

CH 

CiecHed 

CJ 

u«to ;'e<J 

EC 

i Voo Gere la ted : 

9/7/99 7/16/99 —— 
4 

APPARENT LIQUID PHASE 
HYDROCARBON (LPH) THICKNESS MAP 

Clie-

Philllps Pipe Line Company 

Hobbs LPH.dwg 

Hobbs 
New Mexico 



Mr. Tony Walker - Phillips Pipe Line Company 
Comprehensive Report - Groundwater Abatement Plan for Line NM-1-1 

September 15, 1999 
Page 13 

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 

benzene 

Total 

Xylenes 

TPH 

NM Action 
Levels 

10 750 750 620 

MW-2 07/16/99 3.6 2.7 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 Polvaromatic 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-

methylnaphthalene (10.8 ug/L), 2-methlnaphthalene (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 II 

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. 
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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. 
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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 to 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 II Abatement 
Plan will be submitted with a proposed scope of work to address the next phase. Discussions in the 
Stage II 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, LLC 
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Higgins and Associates, L .L .C . 
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, Oklahoma 74004 

RE: Stage I Abatement Plan for the Hobbs, New Mexico Gathering Line Release, Line NM-1-1 SITE 

Dear Mr. Walker: 

Higgins and Associates, L.L.C. (Higgins and Associates) has prepared the following Stage I Abatement 

Plan as per the New Mexico Oil Conservation Division (OCD) Rule 19.E.3 for conducting assessment 

activities at the referenced site. The abatement plan presents a summary of the project background, a 

description of assessment activities conducted to date, a general description cf the geology/hydrogeoiogy, 

a discussion of the distribution of the hydrocarbon impacts, the scope of work for Stage I assessment 

activities, and a schedule for implementation of the activities. 

Project Background 

The subject site is located in Unit N, Section 9, Township 19 South, Range 38 East, NMPM, 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 are located in the area as illustrated on Figure 1 (attached). Two crude oil production 

wells are located near the pipeline release. One well is in production 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 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 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, 1998. 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 Technology, Inc. (GTT) during 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 petroieum 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 concerning 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 placed 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 intervals along the weil 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 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 
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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 soiar power unit. Product collected 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 Hydrogeology 

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 resuit 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. 

Based on information obtained from the drilling of monitoring well MW-1, the site specific geology 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 
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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. 

Below 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. 

Petroleum impacts were apparent throughout the iimits of the excavation from near surface to the total 

depth. Fingers of petroieum were apparent in the side walls of the excavation indicating that shallow 

migration of crude oii occurred along zones of increased permeability. Also, shallow excavations 

advanced along the pipeline to the north and south of the release point indicate that crude oil migrated 

along the pipeline. 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 geoDhysical surveys appear to have provided preliminary data concerning the distribution of petroleum 

impacts at the site. The SIP survey detected 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 
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shallow and one deep. The shallow 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 could 

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 petroleum hydrocarbons in the subsurface. This 

information will be used to prepare a Stage II Abatement Plan for evaluating and selection of the 

appropriate remedial method. The general project approach is as follows: 

Installation of a series of monitoring wells 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 samples for laboratory analysis of benzene, toluene, ethylbenzene, and total 

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

Collection of soil samples for phospholipid (PLFA) and most probable 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 aquifer characteristics. 

Prepare either a final site investigation report or a work plan for additional assessment activities. 

Prepare a Stage II 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. 
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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 monitoring 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. 

Monitoring well PMW-3 wiil be located approximately 140 feet east/southeast of monitoring well 

MW-1. The objective of this well is to define the lateral extent of impacts to the east. 

Monitoring well PMW-4 will be located approximately 130 feet southwest of monitoring well 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 to 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 southerly extent of LPH and to evaluate the 

presence/absence of dissolved phase petroieum hydrocarbons to the south. 

Monitoring well PMW-7 will be located approximately 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. 



Mr. Tony Walker - Phillips Pipe Line Company 
Stage I Abatement Plan, Hobbs, New Mexico 

March 22. 1999 
Page 7 

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 petroieum impacts along the line. The borings will 

be installed at 100 foot intervals in a northwest and southeast direction along 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 southern 

limits of the excavation. Up to six soii 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 method 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-6. Grab soil samples will be collected at five foot intervals from wells PMW-2, PMW-

7, and PMW-8. The shallow soii borings will be continuously cored from approximately 5 to 10 feet. 

Monitoring wells PMW-2 through PMW-4 and PMW-6 through PMW-8 wiil be constructed to a depth of 45 

to 50 feet utilizing 2 inch diameter schedule 40 PVC screen and casing. The welis are anticipated to be 

screened from 20 feet to the total depth utilizing 0.020 inch slot screen. If adsorbed phase petroleum 

impacis are noted shallower than 20 feet, the well screen may be extended to a minimum aepth of 10 feet 

to facilitate possible remedial measures in the future. The weil annulus 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 weil annulus will be backfilled with clean soil or cement grout to a depth of three feet. 

The remaining weil annulus will be filled with cement grout. A locking steel protective riser will be installed 

over each monitoring well to a height of three feet. A J-plug well cap will be placed on the monitoring well 

and the weil will be secured with a brass lock. 

Monitoring well PMW-5 will be constructed as above except that 4 or 6 inch diameter well materials 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. 
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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 collection of groundwater elevation and gradient data. 

Aquifer 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 II 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 samples as described above. 

Representative soil samples will be collected affive foot intervals or from zones of obvious petroleum 

impact. The samples will be split into representative portions. One sample will be placed in the 

appropriate laboratory container and placed on ice for possible analysis. The remaining portion of the 

sampie will be screened with a photoionization detector 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 table 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 sample will be submitted from the water table interface. 

In addition to the above sampling, soil samples will be collected from PMW-2, PMW-5, and PMW-8 for 

PLFA and MPN analysis. The PLFA analysis will provide information on the general 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 well for analysis 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 
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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 wiil 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 samples wiil be collected utilizing new disposable bailers. One duplicate sample wiil 

be collected during the sampling activities. In addition to the duplicate sample, one trip biank 

sample wiil be analyzed for the cooler containing the samples for BTEX analysis. 

The soil and groundwater samples will be collected in the appropriate sample containers, labeled, 

sealed with custody seals, and placed on ice. The samples 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. 
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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 II Abatement Plan will be prepared to 

evaluate and select the appropriate remedial approach for addressing the petroleum hydrocarbons 

detected in the subsurface. 

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 implementation of the plan upon 

receipt of final approval from OCD. If available, the drilling contractor wiil be scheduled to perform the 

drilling within two weeks following plan acceptance. Completion of the scope of work and preparation of a 

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 plan please 

contact me at 303/708-9846. 

Sincerely, 
Higgins-afld Associates, L.L.C. 

Schedule 

NMUSTB Certified Scientist #234 
President 
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Surface Elevation 3 ( aC0 . w ° t e r aepth (init.) " 

Screen: Oia. e? Length 

Casing: Oia. 

Oiameter 

24-hrs. 

8" 

go' 

r Length 

Slot Size Q. 0 2 O " 

Type 

Drilling Company f f l c ^CriaJd 

Driller ~7T / T k / ^ r x t / i r / Log by C , ^3cV&Cl/7 

Drilling Method / ? , ' / - &^>~f4ry~ 

Sampling Method 

Sketch Mop °J- A 
ii 

i 

e \ \ 

n °s \\ \ °7 

\\ ° 
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0 f 1 
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Description/Scii Cicssiiicction 

(Color, Texture, Structure) 

i 

I ^T"" —j v<U>j d.Ol££. . dry. 

i—\ /—I Ctx 1 u _ > tOocv'e, 

•i 
s: 

5 

/ I 
! i_. - • : j ; 

; ! j _ - -.-J Li*«stent (S-- ^ -.3^.5'. 

j i I S ^ ! 

—t (grui 

4o 



DRILLING LOG 

project /vm-i-j {M&m, /Vno Client P.p* L»z G>*p*>y. 

Location / / o ^ b s , A / W } Project Number 

Dote Drilled j T o ' a l Oepth UO Diameter &" 

Well No. 

Location 

Diameter 

/ 

Surface Elevation 3 5 9 % W a t e r d 8 P t h ( init .) 2 4 - h n j . r ^ Q 

Screen: Dia. Length £-Q Slot Size O^O "• 

Cosing: Dia. " Length Type jc/r.VO PWCJ 

Drilling Company / f t c ttJd Drilling Method R-d'htr^-

Driller *7T f%ctzn<L/d Log by C • ̂ CKfecy? Samoling Method frf^Jo 

Sketch Map °J-

A 
A 

io 

Notes 

i c i X i - Ol i 
0 1 3 i = o | Description/Scii Clcssificcticn 
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DRILLING LOG 

Well No. MuJ-^ 

Project N / f i - I - I , MOIBL*. C ! | . e n t ?,fC L » l 

Location 

H c k h S . A / M Project Numper — 

i j j ^ 9 T o t o 1 fep th - 3 ~ 7 Diameter ^ Dote Drilled 

Surfcee Elevation 7 S ^ % . W a t e r d e < > t n 

Screen: Dia. ' Length 

Casing: Dia. 4/ Length rp C 

Diameter 

24 -h rs . 33 

Slot Size Q2Q 

Sketch Map "J-

i 
-9-

A 

o 7 

Oriilina. Company /Ylc ^ H n ^ / c / Drilling Method fcofar^ 

Driller ~ 7 ^ / f ! c h i n A < ! c / ^ 3 V 6 ^ - v J t ^ 7 < , c V 7 
Samoiino Method 

Notes 
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DRILLING LOG 

project MaU&, A/M c,ient P4, //'/3$ Pipe. One. 

/ J c b b g ) , A / W I Project Number 

7 114 j 99 T o t Q l 0«pth UO Diameter & 

Well No. /nur~U 

Location 

Date Drilled 

Surface Elevation 

3&%,(ok W a t e r a°p t h <inil-> 
Screen: Dia. cr? Length 

Leng-.h 

Diameter 

2 4 - h r e . on 

Cosing: Dia. r 23 

Slot Size Q, og-Q ' 

Type ^A.VC PX/CJ 

Sketch Map 

Drilling Company ffic ^CPiUci 

Driller Log by C- , •^£yi<&'l 

Drilling Method / ? / ' / - R ^ j ^ W J -

Samolina Method 

A 
A 

io 

Notes 
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DRILLING LOG 

proj«t /v/Ti-hi tiaUx,, ASM Client P4,//<p$ P<pc L»& G»?*y. 
/ / e b b s , / \ J f Y } Project Number 

7/13/99 Total Depth UO 

Location 

Date Drilled "Jj 

Surface Elevation Water depth (init.) 

Length £-Q 

Length 

Diameter 

24 -h rs . 

6" 

3/ 
Screen: Oia. 

Ccsing: Oia. 9' J3' 

Slot Size 0- 02O " 

Type SdMC p\f<L> 

Drilling Company / / l c hprl&Jcl Drilling Method $ ) r &A7*SJ-

Driller T rli/t:Ct<Jcl Log by C , ^Zsi*&n Samoling Method &rq^ 

Well No. snip 1 

Sketch Map t2 

/ \ \ 
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DRILLING LOG 

Project A W - / ' / / V / W c , ; e n t 

Location / / e b b s , A / W Project Number 

Dote Drilled ~ ? / i ^ / e f 9 T o t a l 0 e p t h 

UO 

P4, /Zips Pipe Lne Gsnyxsy. 

Well No. filUJ-R 

Surface Elevation • S 3 W o t e r a e P t n 0 n i l - > ' 

Screen: Oia. e ? Length 

Casing: Dia. 

Diameter 

2 4 - h r s . 9%' 

Length *3 ' 

Slot Size Q, O^O 

Type ScjiMC Pl/C> 

Drilling Company Q^C ^CffaJd 

Driller "TT /TLcJ^Ctl4.U Log 5y C . ^Ikvl<&l 

Drilling Method /?;'/- S^ofar. 

Samolina Method 

Sketch Mop 
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DRILLING LOG 

Weil No. 

proj«t /vm-hj /Jd&z>, ASM C I I e n t Pipe Lnc C>»p*y. 

Location / / e b b s , A J f Y ] Project Number 

Dote Drilled /*?9 T<*<" Depth UO Oiameter & 

Surface Elevation 3 £ f - i T , 3 / 'Mater depth (init.) 

Screen: Dia. <~) Length 

Casing: Dia. 

Diameter 

2 4 - h r s . 3 0 ' 

9' Length 

Slot Size Q, Q^O 

Type <cJ,MO p{j-<J 

Drilling Comoany Aftc ^CriaJcl Drilling Method / ] ) r fLaT^WJ-

Driller ~7T /Ti/hj^«./J Log 5y C . ^SnS^/? Sampling Method &f~ZL& 

\ i ~ Ol 

\ ^ 0 j 0 = O Description/Soil Clcssificction 
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DRILLING LOG 

v/eii No. mu-jd 
project /vm-i-j -MobU, A/no Client fit;//'?* Pp* L»c 

/•/ebbs. A/nn Location 

Dote Orilled 7 / I S / 9 9 

Project Number 

Total Depth UO 

Surface Elevation y * O Q , 2 T t Water depth (init.) 

Screen: Dia. Length 

~ II 
Casing: Dia. ^ Length ^ 

Diameter 

24-hns . 

6" 

3' 

Slot Size @, Q^Q 

Type < c h M t p t / Q 

Drilling Company / f i e h c n / d ! Drilling Method / ? / V / € ^ 7 ^ / ^ 

Cniler 7 T / J t c ^ ^ ^ U Log by C • ^ g K g s j > ? Samoling Method u V ^ ? 
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Lithologic/Drilling Log 
Project Information WeU Information 

Project: &oiale£> 
1 Borehole completed as well? Q$LE&~> NO Well Casing Interval: 

Project Number: ! Well Name: Well Screen Interval: 
^ c a t i o n : y f e ^ ^ & s ^ K f f Y } ; Total Depth: i f f ) 1 Sand Pack Interval: 

Be Drilled: ~jl •^lc;c\ 1 Borehole Diameter: § " Bentonite Interval: 

Went: f>PL. ' : Well Elevation: 1 Cement/Grout Interval: 

Rig/Core Type: 4 , r £ f f e j - * i Water Level Initial: 

Drilling Company: rfukc-^Ji** 
1 Water Level Static: • Comments/Notes: 

DriIler:T>~ yVv-iJX-^Iu Well Type: C_PVC Sch 4(T> 
Drilling Method: fi.,r f ^ t t - r ^ PVC Sch 80 

Field Notes By: wTJoyiscU-v Low Carbon Steel 
Time Start: CH'-iS Well Diameter: (jTmgp c? • D^O" 
Time Stop: £yfZ3>0 4 inch 

Other: 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravellv Color , (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandy • / / ^ - * t / ^ - r e  very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Sill Siltv sorting (sand/gravel) fine rounded loose(4-10) soft (2-4) piastic 

1 Clav Clayey very well QiriirollMflKU; medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebbly well Csuoanptllff < « e a s 3 f l i « ) suff(8-15) nonplastic 
(Weathered?) % moderateiv very coarse angular very dense (>50) verystifr(15-30) Moisture 

PID/FID USCS: % C TJOBfJiS— cobbles/boulders hard<>30) 

(/? C» l. cl* % very poorly 

NOTES: moisi 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravellv Color . i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sandy verv fine well rounded very ioose (<4 blows/ft) verv soft (<2) very plastic 

Sample ID Silt Silts- Sorting (sand/gravel) «^ iff H?"^ rounded loose (4-10) soft (2-4) plastic 

oi Clav Clayey verv well medium (suVounfl£tt> medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebbly well coarse ^ f t t U liu-3D3> stiff (8-15) nonplastic 

- ,, (Weathered?) % verv coarse angular very dense (>50) verv stiff (15-30) Moisture 
i ^ P I D / F l D USCS: % pooriy cobbles/boulders hard (>30) 

% very poorly-

NOTES: moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
<TTanr! - ' Sandy f *-n — */kff~c~ verv fine well rounded verv ioose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Sorting (sand/gravel) rounded loose(4-10) soft (2-4) plastic 
Clav Clavev very well « i ihrni 'm|fm medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock well coarse anirdiar* dense (30-50) stiff (8-15) nonplastic 

^ (Weathered?) % moderatelv very coarse angular tfFry aenseT>£0) very stiff (15-30) Moisture 

PID/FID USCS: % poorly cobbles/boulders hard (>30) <M> 
& - / ' & . / - ' / - / i * % very poorly 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel <JJMVelly? Color (sand/gravel) (sand/gravel) (>and/gravel) (silt/clay) (silt/clay) 

Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very piasnc 

Sample ID Silt <23&> Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic 
Clav Clayey verv well medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebblv well ; coarse subangular dense (30-50) stiff(8-15) nonplastic 

— > (Weathered?) %: moderately very coarse angular <ery dense(>5bj? very stiff (15-30) Moisture 

PID/FID :USCS: % poorly ; cobbles/boulders <3&> 
%: very poorly damp 

NOTES: moist 
l _ ) r " t ^ l e t n a 5 * g tCJ . P •" £ } a • t ^ wet 

saturated 

Primary Subordinate 
Lithology Lithology 1 Grain Size Angnlarity Induration Induration Plasticity 

Depth/Interval 'I Gravel vffraT'tlK' ? •. Coiorv II (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv i <ef f ' fine ) well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

. ^ .SamnjeJD ;, siu Sorting" (sand/gravel) rounded loose (4-10) soft (2-4) plastic 

Clay Clayey ,: very well medium i medium dense (10-30) medium stiff(4-8) slightly plastic 

^ H o v r Counts Bedrock Pebblv well 1 coarse subangular cs5ffisTr3»-50) stiff (8-15) nonplastic _ ~—•• ,; (Weathered?) , % l ! ^ I B i l r i a U k " j very coarse angular <5«?ry dens?r(>iO) very stiff (15-30) Moisture 

PID/ f ID USCS: poorly i cobbles/boulders : ;: hard (>30) xC'Hrv^. 

3 %!! very poorly \ f daltyj> 
• w " j ; ^ 1 Y W I J p w . i j j i j ^ 

NOTES: j- moist 
wet 

saturated 



Project Information 
Project: 

Lithologic/Drilling Log 
Well Information 

1 Borehole completed as well? YES NO Well Casing Interval: 
Project Number: '• Well Name: f%kJ~^- ' Well Screen Interval: 

^ j^at jorr 
j^^DriHed: 

'Total Depth: i Sand Pack Interval: 
; Borehole Diameter: ! Bentonite Interval: 

Client: ! Well Elevation: i Cement/Grout Interval: 
Rig/Core Type: I Water Level Initial: 
Drilling Company '. Water Level Static: ! Comments/Notes: 
Driller: I Well Type: 
Drilling Method: 

Field Notes By: 
Time Start: 

PVC Sch 40 
PVC Sch 80 

Low Carbon Steel 
Well Diameter: 

Time Stop: 
2 inch 
4 inch 

Other: 
Primarj ' Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel cprsv^ . . Color (sand/gravel) (sand/gravei) (sand/gravel) (silt/clay) (silt/clay) 

Sandy L^krbu^— t̂— verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Siltv Strting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic 

L Clav Clavev verv well <mediiiiii^ OTo'rounaea*' medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebblv • well CcbaSEy subangular dense (30-50) stiff (8-15) nonplastic 

(Weathered?) % verv coarse angular tErvnrense )>3U) i very stiff (15-30) Moisture 

PID/FID i'USCS: %> cobbles/boulders hard (>30) dry 

NOTES: 
very poorly 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/interval Gravel ^jravejj>' Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/clay) 

Sandy very fine well rounded very loose (<4 blows/ft) very soft {<2) very plastic 

Sample ID Sill Selling (sand/gravel) rounded loose (4-10) soft (2-4) piastic 

/ Clav Clavev verv well 'ylUKllllItf ^-^trorounded- medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebbly well subangutar dense (30-50) stiff (8-15) nonnlastic 

— (Weathered?) % moderatelv verv coarse angular (Vei* uef fse j^ j f f i very stiff (15-30) Moisture 

^ ^ F l D / F I D USCS: %, <rpooIE£- cobbles/boulders hard (>30) drv 

W ib %, very poorly damp 

NOTES: moist 

e * c t > 
saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sand Sandv very fine well rounded very loose ( <4 blows/ft) very soft i<2) very piastic 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded ioose (4-10) soft (2-4) piasnc 
Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebblv well coarse subangular dense(30-50) stiff (8-15) nonplastic 

(Weathered?) % moderatelv very coarse angular very dense (>50) veTy st i ff! 15-30) Moisture 

PID/FID USCS: % poorly cobbles/boulders hard (>30) drv 

% very poorly damp 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 
Depth/Interval Gravel Gravellv Color I (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sand Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 
Sampie ID Silt Siltv Sorting (sand/gravel) fine rounded loose (4-10) soft (2-1) plastic 

Clay Clayey j ! very well medium subrounded medium dense (10-30) medium stiff (4-8) siightly piastic 
Blow Counts j . Bedrock Pebbly i\ well coarse subangular dense (30-50) stiff(8-15) nonplastic 

ii (Weathered?) moderately i very coarse i angular very dense (>50) verystifT(15-30) Moisture 

PID/FID i:USCS: % l l poorly ! cobbles/boulders li hard (>30) dry 

%; very poorly i! damp 

NOTES: moist 

wet 

samrated 

Primary Subordinate 
Lithology Lithology l Grain Size j) Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color i (sand/gravel) | (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sand Sandy i i very fine i well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

^ • f c a m p l e ID Silt Silty j ! Sorting (sand/grave!) fine ! rounded loose (4-10) soft (2-4) plastic 

•f 
j , Clay Clayey very well i medium j subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

^ ^ T o w Counts Bedrock Pebbly well coarse 1 subangular dense (30-50) stiff(8-151 nonplastic 

!i (Weathered?) %jt moderately j very coarse I angular very dense (>50) very st iff (15-30) Moisture 

PID/FID USCS: % i i poorly I cobbies/bouiders !| hard (>30) dry 

very poorly i ii damp 

NOTES: moist 



Project Information 
Lithologic/Drilling Log 

Well Information 
Project: h l o l d t i ? Borehole completed as well? £ E § > NO ! Well Casing Interval: Q - £ r0 ' 
Project Number: !Well Name: tKUl-3 iWell Screen Interval: ^ -
Location: i Total Depth: 1 Sand Pack Interval HO 

^ i t e Drilled: ! Borehole Diameter: i Bentonite Interval: n ^Bnt: PPL i Well Elevation: i Cement/Grout Interval: Q - y 
Rig/Core Type: / } . , - r & } r V 4 ; Water Level Initial: 
Drilling Company: / t f c . ^ * d i r (Water Level Static: I Comments/Notes: 
Driller: t V l ^ t ^ ^ j J IWell Type: Cpvc-scSgo' i 

Dnlling Method: /I fr (U^if PVC Sch 80 
Field Notes By: (_ . C T ^ ^J^K Low Carbon Steel 
Time Start: • Well Diameter: 
Time Stop: 4 inch 

Other: 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 
Depth/Interval Gravel Vf tvd l ly- Color . (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandy very fine well rounded very loose (<4 blows/ft) verv soft (<2) verv olastic 
SainDie ID Sil: Siltv Sorting (sand/gravei) fine rounded loose (4-10) soft (2-4) plastic 

/ Clav Clavev verv well ~~( ffiedjUTrLs <suuTouno£ST> medium dense (10-30) medium snff (4-8) siiehtiv plastic 

Blow Counts Bedrock Pebblv well r'SoacSc-^' «S5an"gular dense i30-50) stiff (8-15) nonoiasnc 

-—— (Weathered?) % moderateiv very coarse angular ftrv atastri^im verv snff (15-30) Moisture 

PID/FID USCS: % cobbies/bouiders hard(>30) / f ^ d i . " 

r \ 
/ -

verv oooriv oamp 

NOTES: moist 

we: 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angnlarity induration Induration Plasticity 

Depth/Interval Gravei Color . . (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv ~Tey— <<Jk^Te verv tine well rounaed verv ioose t<4 blows/ft) verv soft(<2: verv Diastic 

Samole ID Silt Sorting (sand/gravel) fine rounded loose (4-10) soft(2-4) Diasnc 

-) Clav Clayey verv weil ssjtbiruiseed medium dense (10-30) medium snff (4-8) siiehtiv oiasnc 

Blow Counts BedrocK Pebbly well C^coarst-^ subangular dense (30-50) snff (S-15) nonoiasnc 

/Weathered?) moderateiv verv coarse angular * u ^ delist I - 1 JUL' very snff (15-30) Moisture 

PID/FID USCS: % fUWTIC^ cobbies/bouiders bard |>30) 

% verv Dooriv aamt) 

moist 

we: 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity induration induration Plasticity 

Depth/Interval . Gravel ^jraYEny* Color , , (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) l silt/clay • Depth/Interval 

Sandv t £^~ «J ~"X£> very tine well rounaed very ioose (<4 biows/ft) verv s o i i i O very piasnc 

Sample ID Silt rrsHBs Sorting i sand/gravel) rounded loose 14-10) soft (2-4) oiasnc 

% Clav Clayey verv weil -saCrounqtd- medium dense (10-30) mcaium stiff (4-8) slightly piasnc 

Blow Counts Bearoct; Pebbiv well sr"!:oarse subanimlar dense(30-50) snff(8-I5) nonDiasnc 

• 
(Weathered?^ % • f i imigf l f i ju ' very coarse angular «Erv€erise (iS0) verv snff (15-30) Moisture 

PID/FID uses. , % cobbies/bouiders aatdl>30) \^ ^r.- , 

% very pooriy aamD 
.NOTES: moist 

we: 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Indnration Plasticity 

Depth/Interval Gravel 5uAvslJ» Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) fsilt/ciay) 

Sandy verv fine well rounded very ioose |<4 biows/ft) verv soft (<2) very piasnc 

Sample ID Silt Sorting (sand/gravei) rounded loose (4-10) sort (2-41 piasnc 
Clav Clavev verv well C jutrfouildJBJ*. medium dense (10-30) medium stiff (4-8) siiehtiv plastic 

Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) snff (S-15) nonoiastic 

— (Weathered?) % very coarse angular ^ervLtlcusL i • _J)) very st i fff 15-30) Moisture 
PID/FID L'SCS: % cobbies/bouiders hard (>301 

% very pooriy 

.NOTES: moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel 3 S S » H y ' iCplor (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv L ^ l d r V L ^ v v - , very fine well rounded very loose (<4 blows/ft) very soft (<2) very piasnc 

Sample ID Silt Sorting (sand/gravel) nne rounded loose (4-10) soft (2-4) plastic 

Clav Qavev very well QubfOundetp- medium dense (10-30) medium snff (4-8) slightly plastic 

^ ^ ^ B w Counts Bedrock Pebblv well subangular dense (30-50) stiff (8-15) nonpiasnc 

(Weathered?) % mejdfHtcii ' - ' ' very coarse angular va^y aense /ai»>) very stiff (15-30) Moisture 

PID/FID USCS: % poorly cobbles/boulders hard(>30) drv 

NOTSST 
very poorly 

wet 
saturated 



Lithologic/Drilling Log 
Well Information 

Project: Borehole completed as well? YES NO i Well Casing Interval: 
Project Number: Well Name: f/lU) "3 f ^Ce. ~T ' 1 tuJ 'Well Screen Interval: 
Location: Total Depth: ! Sand Pack Interval: 

Drilled: Borehole Diameter: i Bentonite Interval: 
; Well Elevation: i Cement/Grout Interval: 

Rig/Core Type: | Water Level Initial: i 
Drilling Company: ; Water Level Static: i 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: 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 

Depth/Interval. Gravel ^ravejip* Color (sand/gravel) (sand/gravei) (sand/gravel) (silt/clay) (silt/day) 
Sandy very fine well rounded very loose 1 <4 blows/ft) very soft(<2) very piastic 

Sample ID Silt Sorting isand/gravel) V m •> tToundcd* loose iJ-10) soft C-4) plastic 
Clay Clayey very well t-s«brS533e<r"- medium dense (10-30) medium snff (4-8) siightly plastic 

Blow Counts Bedrock Pebblv well coarse subangular dense(30-50) sriff(8-l5) nonoiasnc 

/Weathered?) % moderatelv verv coarse angular tferv u i i i t . ii»JC) verv snff (15-301 Moisture 

PID/FID USCS: % poorly cobbies/bouiders hard (>30) drv 

% verv oooriv damD 

'NOTES: 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 

Depth/Interval Gravel £rS?&? Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandy very fine well rounded very loose <<4 blows/ft) verv soft (<Z) very piastic 

Sampie ID Silt Silty Sorting' (sand/gravei) <S2iis==* i^Ytsinim i i " loose i4-10) soft (2-4) Diasac 

i Clav Clayey verv well fSU&TCun^ed medium dense (10-30) medium stiff )4-8) siiehtiv oiasnc 

Blow Counts Bedrock Pebbly well coarse suoanguiar dense (30-50) stiff (8-15) nonoiasnc 

• 
(Weathered?) % mooerateiv verv coarse angular yerv-atee i>305 verv stiff (15-30) Moisture 

PID/FID USCS: %. oooriv cobbies/bouiders hard (>30) dry 

%. verv oooriv damD 

^ ^ < O T E S : moist 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 

DeDth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) isilt/clav) (silt/clay) 

Sand Sandy very fine well rounded very loose t<4 biows/ft) ver.' soft (<2) very piasnc 

SamDle ID Silt Silty Sorting (sand/gravel) rine rounded loose i — lOl soft (2-41 piasnc 
Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) slightly piasnc 

Blow Counts 3edrock Pebbly well coarse subangular dense 130-50) snfffS-15) nonDiastic 
(Weathered?) % l moderately very coarse angular very dense 1 >S0) very s t i f f f 15-30) Moisture 

PID/FID USCS: % i Dooriv cobbles/bouiden hard(>30) drv 

%, very pooriy damp 

NOTES: moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 

Depth/Interval Gravel Graveiiv Color (sand/grave!) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sand Sandv very fine well rounded very loose t<4 blows/ft) very soft (<2) very piasnc 

Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose 14-10) soft (2-4) plastic 

Clav Clayey verv well medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebblv weil coarse subangular dense 130-50) stiff (3-15) nonpiasnc 

(Weathered?) %r moderatelv very coarse angular verv dense (>50) verv stiff (15-30) Moisture 

PID/FID USCS: % i pooriy cobbles/boulders hard (>30) dry 

% i very poorly damn 

NOTES: moist 

wet 

saturated 

Primary Subordinate . 
Lithology Lithology Grain Size Angularity Induration Indnration Plasticity 

Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sand Sandy i very fine well rounded very loose |<4 blows/ft) very soft (<2) very plastic 

Sample ID Sill Silty Sorting (iind/gravei) fine rounded loose 14-10) soft (2-4) plastic 

Clay Clayey very weil medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

^ ^ ^ B w Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonplasac 

(Weathered?) % i moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

PID/FID iUSCS: % l poorly cobbles/boulders hard (>30) dry 

HI very poorly I damp 

NOTES: 

saturated 



Project Information 
Lithologic/Drilling Log 

Well Information 

't'ulvxi Aumuer; 
Location: U,*>irtiri. 

oorenoie completed as well? 

Mul-*+ 
NO •• Well Casing Interval: £ —<9g> 

wen isame: weii Screen interval: 2rQ ~~*£D 
I Total Depth: ,'Sand Pack Interval: 

^ate Drilled: y / j i / l f C f 

•ent: flfL 

Rje/Core Type: A> 

j Borehole Diameter: % • Bentonite Interval: 
• Well Elevation: 

Ig/CoreType: / ? , r / Z < » 7 b r A -
Drilling Company:/^';^/**-^^ , 
Driller: 7 . M 4 

Cement/Grout Interval: C -s} 
! Water Level Initial: 
1 Water Level Static: Comments/Notes: 

Dnlling Method: /tcjiisvy 

Field Notes By: C-^ZH^ Z<^i 

iWell Type: CPVC SchJ0> 
PVC Sch 80 

Low Carbon Steel 
Time Stan: Well Diameter: <2jnca> O. O^O" 
Time Stop: 4 inch 

Other: 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel ^jraveirp Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

' »saiu-> Sandy very fine well rounded very loose i<4 biows/ft) very soft (<2) very piastic 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose(4-10) soft (2-4) Diastic 

1 Clay- Clayey verv well — medium medium dense (10-30) medium sriff (4-3) siightly piasnc 

Blow Counts Bedrock Pebblv well ^ _ £ o a r » - ; > HufSlgiiEss dense(30-50) sriff(8-15) nonDiastic 

« (Weathered?) % moderatelv verv coarse aneular r-vervTeS5TT33») very stiff (15-30) Moisture 

PID/FID USCS: % £Uouii> ^ cobbles/boulders hard(>30l <SvJi 
% very poorly damD 

NOTES: moist 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induradon Plasticity 

Depth/Interval Gravei ca2Si«i< , Color t 
(sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

CJajia^ Sandv verv fine weli rounded very loose t<4 biows/ft) verv soft (<2) very piasnc 

Sample ID Silt Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piasnc 

c\ Clav Clavev verv well <r «tnap- <gBround«d' medium dense (10-30) medium stiff (—8) siightly piasnc 

Blow Counts Bedrock Pebbiv well ^ b U i u i j i ! subangular dense 130-50) stiff (8-15: nonDiastic 

—-~•"• 
(Weathered?) % moderateiv very coarse angular f in ^u.hjiijjjaa verv stiff (15-30! Moisture 

PID/FID USCS: %. ^—-̂ JUGTly -̂ cobbies/bouiders hard (>30) c ^ r v - "> 

0 % very pooriy damp 

^ V - O T E S : t *• r o*' moist 

wet 

samrated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticiry 

Deoth/Interyal Grave) f/raVSTiy Color J f (sand/gravell (sand/gravel) (sand/gravel) (silt/clay) t silt/clay) 

Sandy verv fine well rounded very ioose i<4 blows/ft; verv soft (<2) verv oiasnc 

Sample ID Silt Sorting (sand/gravel) rounded loose (4-10) soft (2-4) oiasnc 

Ciav Ciayey very weil ^TflBfflmU'* czgrgnHBstr medium dense (10-30) medium snff < 4-8) siiehtiv Diasnc 

Blow Counts Beorock Pebblv well coarse subaneuiar dense (30-50) stiff (8-15) nonoiasnc 

(Weathered?) ^ mDoeraieTT^ very coarse aneular *E.«enmi4Bu. " , J<» verv s t i f f f 15-30) Moisture 
PID/FID USCS: poorly cobbies/bouiders hard(>30) cvav « 

verv oooriv damp 

NOTES: moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 

DeDto/lnterva! Gravei ^ r l v c n v j Color . . (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) i silt/clay i 

Bo- <55d=> Sandv weil rounded verv loose i <4 blows/ft) very soft(<2) very piasnc 

Sample ID Silt Sorting (sand/gravei) C3lHr ~> rounded loose(4-10) soft(2-t) piasnc 

Clav Clavev verv well ^Stpjtunde3> medium dense (10-30) medium stiff (4-S) slightly piasnc 

Slow Counts Bedrock Pebbiv weil coarse subangular dense 130-50) stiff (3-15) nonpiasnc 

—~"""" (Weathered?) %. very coarse angular ^eryeaense"T55g> verv stiff (15-30) Moisture 

PID/FID USCS: 

%• 
pooriy cobbies/bouiders hard(>30) 

Q \jtlr . I - J j , very pooriy damp 

NOTES: moist 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Indnration Induration Plasticiry 

^/Interval Gravel Color (sand/gravel) 

- s a^, • 
(sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

•^S5Z> Sandy \ i p r \ ~ L^ciyU^ t ^ t . V T " ? , . r well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
role ID Silt Sorting (saajjpgravtl) ; V a a c i r rounded loose (4-10) soft (2-1) piastic 

Clay Clayey very well medium < UIWÎ IIIIIuetN medium dense (10-30) medium stiff (4-8) slightly piasnc 
Counts Bedrock Pebbly well • coarse subangular dense (30-50) stiff (3-15) _ ^ n c ^ j j g g c _ 

— (Weathered?) %> moderately very coarse angular ««tg5Brn>2>) very stiff (15-30) Moisture 

FID USCS: poorly cobbles/boulders hard(>30i 

U 

%• 
very poorly 

ES: moist 

wei 
samrated 



Lithologic/Drilling Log 
Project Information Well Information 
Project: 1 Borehole completed as well? YES NO I Well Casing Interval: 
Project Number: Well Name: ?A\A/ 1 Well Screen Interval: 
Location: ! Total Depth: ! Sand Pack Interval: 
Elate Drilled: | Borehole Diameter: i Bentonite Interval: 

! Well Elevation: ; Cement/Grout Interval: 
Hjg/Core Type: 1 Water Level Initial: 
Drilling Compa ny: ! Water Level Static: Comments/Notes: 
Driller: S Well Type: PVC Sch 40 l 

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 Indnration Plasticity 

Depth/Interval Gravel . Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

' h - Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt <--9R&> /^Sorting (sand/gravei) rounded loose 14-10) soft (2-4) plastic 

t > Clay Clayey verv well ^BttSffincTT medium dense (10-30) medium snff (4-8) slightly plastic 
Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (S-15) nonDiastic 

i - (Weathered?) % <^Tio5rmrii*^ verv coarse aneuiar i-»u,j«eHji.i»iiOJ.- very stiff (15-30) Moisture 
PID/FID USCS: % poorly cobbies/bouiders hardi>30) drv 

% verv Doorlv 
NTJTES:' VsiHQlSU-5 

wei 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Indnration Plasticity 

Depth/Interval Gravei r—SiSefiy Color (sand/gravel) (sand/gravei) (sand/gravei) (silt/clay) (silt/clay) 
Sanav very fine well rounded very ioose (<4 biows/ft) verv soft (<2) verv oiasnc 

Sample ID Silt <2&>- Sorting (sand/gravel) OSej— rounded loose 14-10) soft (2-4) piastic 
Clav Clavev verv well CjnHJum^ sjlffl^unaecf medium dense 110-30) medium stiff (4-3) siiehtiv piasnc 

Blow Counts Bedrock Pebblv weil coarse subaneuiar dense 130-50) snff(8-151 nonoiastic 

• 
(Weathered?) % ^floiferaTfite^ verv coarse aneuiar .'auiji.^/JOi verv snff (15-30) Moisture 

PyXFID USCS: °i Dooriv cobbies/bouiders hard ;>30) drv 

% verv poorlv damp 
^ • O T E S : QjoJiL: 

_ C«et~ 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induradon Plasticity 

Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) Isand/gravel) (silt/clay) (silt/clay) 
Sand Sandy verv fine well rounded very loose (<4 biows/ft) verv soft (<2) very piasnc 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded ioose (4-i0) soft (2-41 piastic 
Clay Clayey very well medium subrounded medium dense 110-30) medium stiff (4-8) siightly piasnc 

Blow Counts 3edrock Pebblv well coarse subaneuiar dense(30-501 stiff (S-15) nonDiastic 
(Weathered?) moderatelv verv coarse aneuiar very dense i >50) very stiff (15-30) Moisture 

PID/FID USCS: poorly cobbies/bouiders hard(>30) drv 
very poorly damn 

NOTES: moist 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sand Sandv verv fine well rounded very loose (<4 blows/ft) verv soft(<2) very piasnc 

Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic 
Clav Clavev verv well medium subrounded medium dense 110-30) medium stiff (4-S) siighdy plastic 

Blow Counts Bedrock Pebblv weil coarse subangular dense (30-50) stiff (S-15) nonpiasuc 
(Weathered?) % . moderateiv very coarse angular verv dense i>50) very stiff (15-30) Moisture 

PID/FID < USCS: % i . poorly cobbies/bouiders hard (>30) dry 

%>, very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity induration Indnration Plasticity 

wti/Interval Gravel Gravelly Color i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sand Sandv very fine well rounded very ioose (<4 blows/ft) very soft(<2) very piastic 

nple ID Silt Siltv Sorting (sand/gravel) ! fine rounded loose (4-101 soft (2-4) plastic 
Clav Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

^ ^ A c o u n t s Bedrock Pebbly well coarse subangular dense (30-50) stiff (S-15) nonplastic 
. (Weathered?) % , i moderatelv very coarse angular very dense (>50) very stiff (15-30) Moisture 

TD USCS: %r, pooily cobbles/boulders baid(>30) dry 

%r very poorly damp 
c,: moist 

saturated 



Litfaologic/Drilling Log 
Project Information Well Information 

Project: J=lokh< I Borehole completed as well? c T E ^ NO 1 Well Casing Interval: £ — ( 7 

Project Number: i Well Name: /KMJ S T : Well Screen Interval: 1 7 - 37' 
Location: A ^ ^ A A t Total Depth: & 1 Sand Pack Interval: , i — ' 37' 

^ c e Drilled: Borehole Diameter: ! Bentonite Interval: 2 - /S* 
Well Elevation: ! Cement/Grout Interval: c- -,-9 ' 

Rig/Core Type: A< r Water Level Initial: 

Drilling Company:/W^K^^^e/ Water Level Static: \ Comments/Notes: 

Driller: "TT Well Type: <^-TJvr~Scfr4TJ3? 

Drilling Method: /[.y /zLf-ftLrvfr PVC Sch 80 

Field Notes By: / ' ^ " " T L ^ s C ^ Low Carbon Steel 

Time Start: Well Diameter: 2 inch 

Time Stop: CMnch S' o 
Other: 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color , , (sand/gravei) (sand/gravei) (sand/gravel) (silt/clay) (silt/day) 
csSane-̂  Sandv very tine weil rounded very loose (<4 biows/ft) very soft (<2) very plasric 

Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose 14-10) son (2-4) Dlasnc 

{ Clav Clavev very well — medium subrounded medium dense (10-30) medium snff (4-8 siightly piastic 
Blow Counts Bedrock Pebblv well coarse subaneuiar dense(30-50) snff (S-15) nonoiasnc 

- - (Weathered?) % moderately verv coarse angular -̂vcrv̂ uensVcaSO) very snff (15-30) Moisture 
PID/FID — -£7— USCS: % poorly cobbies/bouiders hard (>30) PID/FID — -£7— % very pooriy damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity induradon Induration Plasticity 

Depth/Interval Gravei Gravelly _ - Color . i (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay j 
Sandv / Cn-. -it/ A.rTC very fine well rounded very ioose i <4 biows/ft) very soft (<2) very piasnc 

Sample ID b i l l Siltv Sorting (sand/gravel) fine rounded ioose (4-10) soft (2-4) piasnc 
•> Clav Clayey verv well medium subrounded medium dense (10-30) medium stiff (4-8 siightly piasnc 

Blow Counts Bedrock Pebbly well coarse subaneuiar dense (30-50) snff (S-15) nonpiasnc 
. i Weathered?) % moderatelv very coarse angular r^tr^aehse very snff (15-30) Moistnre 

PID/FID USCS: % pooriy cobbles/bouiden hard(>30) <J"5rv̂ . 
/*. / % verv poorlv danro 

^ F N & ¥ E S : moist 
WCt 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 
Depth/Interval Gravei Graveiiv Color , ' / (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

^iint) 3 Sandy i iw/i-u/ /*.' Tr* very fine wcii rounded verv loose (<4 biows/ft) very soft (<2) verv Dlasnc 
Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piasnc 

-- Ciay Clayey very weil medium subrounded medium dense (10-30) medium stiff (4-S siiehtiv piasnc 
Blow Counts Bedrock Pebbiv well coarse subaneuiar dense (30-50) snff(S-15) nonpiasnc 

- " ' (Weathered?) %, moderateiv very coarse. angular C Wv<ueuse-p-fT)) very snff (15-30) Moisture 
PID/EID USCS: %; pooriy cobbies/bouiders hard(>30) d a r v J 

/ * / i 

%• 
verv oooriv damp 

NOTES: moist 

saturated 

Depth/interval 

Primary 
Lithology 

Subordinate 
Lithology 

Grave! Gravellv 
Sandv 

Color 

iL.rgT 

Grain Size 
(sand/gravel) 

Angularity 
(sand/gravel) 

Induration 
(sand/gravel) 

well rounded very ioose (<4 blows/ft) 

Induration 
(silt/clay) 

very soft(<2) 
soft (2-4) 

Plasticiry 
(silt/clay) 

very piasnc 
Sample ID Silt Siltv Sorting (sand/gravel) fine loose (4-10) plastic 

Clay Clavev very well subrounded medium dense (10-30) medium sriff (4-8) siightly piasnc 
Blow Counts Bedrock Pebblv well subaneuiar dense (30-50) 

(Weathered?) moderatelv verv coarse angular 
sriff(S-15) 

{̂ veryMense f>3IJ> very snff (15-30) 
nonpiasnc 
Moistnre 

PID/FID 

3 ^ 
USCS: poorly cobbies/bouiders 

very poorly 
hard (>30) 

damp 
NOTES: 

• Color I 
Grain Size 

(sand/gravel) 
Angularity 

(sand/gravel) 
Induration 

(sand/gravel) 
Induration 
(silt/clay) 

verv fine well rounded very loose (<4 blows/ft) very soft (<2) 
Sorting (sand/gravei) 

^ very well 
fine rounded 

jttjjfounriejt> 
loose (4-10) soft (2-4) 

Plasticity 
(silt/day) 

very piasnc 
piasnc 

medium dense (10-30) medium sriff (4-8) siighdy piasnc 
»w Counts 

"ID/FID 

Bedrock Pebbly well 
(Weathered?) 
USCS: 

subangular 

very coarse angular 
stiff (S-15) nonplasac 

^ p y dense (>jfe) vcTy sriff (15-30) Moisture 
cobbles/boulders hard (>30) 

% i ! very poorly 
dry 

( c a m £ ^ 

sanirated 



Lithologic/Drilling Log 
Project Information Well Information 
P r o j e c t : Borehole completed as well? YES NO Well Casing Interval: 
Project Number: IWell Name: / ^ T W * * / Well Screen Interval: 
Location: Total Depth: Sand Pack Interval: ! 

«j»£)ate Drilled: Borehole Diameter: Bentonite Interval: ! 

IPlient: Well Elevation: Cement/Grout Interval: 
: Rig/Core Type: Water Level Initial: i 
• 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: I Well Diameter: 2 inch 
Time Stop: 4 inch 

Other: 
Primary Subordinate 

Utbology ! Lithology Grain Size Angularity Induration indnration Plasticity 
Depth/Interval. 1 Gravei ^ j n t v e i ^ . A . Color | (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

! e?l5Cd--' Sandy very fine weil rounded very ioose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Sorting (sand/gravel) \ C"n533BP loose (4-10) soft (2-4) plasac 
Clay Clayey very well -^nlTroundcir medium dense (10-30) medium sriff (4-8) slightly plastic 

Blow Counts Bedrock Pebblv well CTCBaTSE' subangular dense(30-50) soff(S-15) nonpiasnc 

~~~~~ ; (Weathered?) % rmeacraaiy^ very coarse angular ^ t f y N i e n s E i i i O ) verysriff(15-30) Moisture 

PID/FID iUSCS: % cobbles/boulders hard O30) dry 

% very poorly damp 

NOTES: 

Cwet ^ 

saturated 
Primary Subordinate 

Utbology Lithology Grain Size ; Angnlarity indnration Induration Plasticity 

Depth/Interval Gravei t Gl JUttAly - , Coio^ I (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/clay) 
f&and) Sanav very fine weil rounded very loose (<4 blows/ft) very soft (<2) very piasnc 

Sample I t J Silt e ^ I r y ^ . Sordng (sand/gravei) fine loose (4-10) soft (2-4) piastic 

... "7 Clav Clavev verv well medium-1 /SUorounoea medium dense (10-30) medium sriff (4-8) siightly plasac 
Blow Counts Bedrock Pebblv well suoanguiar dense (30-50) stiff (S-15) nonplasac 

- (Weathered?) % r lliudil itntv^ very coarse angular f f r v aell5J3S3W very sriff (15-30) Moisture 

_ PID/FID iUSCS: cobbies/bouiders hard(>30) dry 

% very poorly damD 
NOTES: <T553t.; 

C-utsi-^ 

sauirated 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induration Indnration Plasticity 

Depth/Interval Gravei Gravellv Color (sand/gravel) (sand/gravei) (sand/gravel) (silt/clay) (silt/clay) 
Sand Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded ioose (4-101 soft (2-4) piastic 
Clay Clavev very weil medium subrounded medium dense (10-30) medium stiff (4-81 slightly piasnc 

Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (8-15) nonoiastic 

; (Weathered?) % i moderately very coatse angular very dense (>50) very st i fff 15-30) Moisture 

PID/FID IUSCS: % i pooriy cobbies/bouiders hard (>30) drv 

% i i verypooriv damp 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 
Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/clay) 

Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

Sample ID Silt Siltv Sorting (sand/gravei) fine rounded loose (4-10) soft (2-4) plastic 
Clay Clayey very well medium subrounded medium dense (10-30) medium sriff (4-8) slightly plastic 

Blow Counts >; Bedrock Pebbly weil coarse subangular dense(30-50) sriff (3-15) nonplastic 

;i (Weathered?) % i moderately very coatse angular very dense (>50) very stiff (15-301 Moistnre 

PID/FID •iUSCS: % i pooriy cobbles/boulders J hard (>30) dry 

% i very poorly 

• 
> 

damp 

NOTES: moist 

wet 

saturated 

: Primary Subordinate 
i Lithology Lithology Grain Size ) Angularity Induration Induration Plasticity 

Depth/Interval !j Gravel Gravelly Color (sand/gravei) (sand/gravei) (sand/gravel) (Jilt/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 loose (4-10) soft (2-4) plastic 

!! Clay Clayey j very well medium subrounded medium dense (10-30) medium stiff (4-8) siighdy piasnc ; 

^ ^ ^ B l o w Counts il Bedrock Pebbly ! well coarse subangular dense (30-50) sriff (8-15) nonplastic 

j (Weathered?) % i moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

PID/FID IIUSCS: % | poorly cobbles/boulders j hard(>30) dry 

II % I very poorly damp 

NOTES: moist 

wet 



Lithologic/Drilling Log 

Project-. HoL>ie><> 1 Borehole completed as well? ('YES/' NO 1 Well Casing Interval: -,^0 
Project Number: ! Well Name: ' Well Screen Interval: - -yG ' 

Location: uic&&<> fJry? 1 Total Depth: uo' ! Sand Pack Interval: 
m^e Drilled: 7 / W / ? ? i Borehole Diameter: ! Bentonite Interval: p'~ / % ' 
Pent: fcc 1 Well Elevation: Cement/Grout Interval: C ~ ̂  ' 

Pug/Core Type: £,-r C^ins^, j Water Level Initial: 

Dnlling Company: /?tc hrorvktd ! Water Level Static: I Comments/Notes: 

Driller: 7 ~ KKc/V»x. i i / IWell Type: ^TCScggP? i f ored -Pm**- E1-'8' 
Drilling Method: tfjsfZchrv- C&T? PVC Sch 80 

Field Notes By: C v^T^e**^-^ Low Carbon Steel 

Time Start: rag 1 Well Diameter: 
Time Stop: 4 inch 

Other: 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon induration Plasticity 

Depth/Interval Gravel ^arveW Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/clay) 

7 - ^ t S f l n n . 7 Sandy very fine well rounded very loose (<4 blows/ft) very soft(<2) very piastic 
Sample ID Silt Sorting (sand/gravel) rounded loose (4-10) soft (2-4) piastic 

( Clav Clavev verv well "QftcaMlmT, v suprounaEtr medium dense (10-30) medium stiff (4-8) siightly plastic 
Blow Counts Bedrock Pebbly well CHaREr ^Tuoaireraftfc- dense(30-50) snff (8-15) nonoiasnc 

- _ /Weathered?) %,. -̂HnVxteratelJ?.' very coarse aneular C ^ n O a g l - JOJ- very stiff (15-30) Moisture 
PID/FID L'SCS: %, c^poorfyi^-.- cobbies/bouiders hard O30) 

fc / * / cJ*£ %. very pooriy damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 

Depth/Interval Gravei Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/ciav) 
Sandv verv fine weli rounded verv ioose (<4 biows/ft) very soft(<2) verv Diastic 

' SamDle ID Silt Siltv Sorting (sand/gravei) fine rounded ioose (4-10) soft (2-4) piasnc 

rr- Clav Clavev verv weil medium subrounded medium aense (10-30) medium saff (4-8) siiehtiv oiasnc 
Blow Counts Bedrock Pebbly well coarse subaneuiar aense (30-50) suff(S-lS) nonoiasnc 

. a,(& (Weathered?) moderateiv verv coarse aneuiar (relf-didsl !-».>*» very stiff (15-30) Moisture 
^ PID/FID USCS: %, oooriv cobbles/boulders hard (>30) 

m &~ 

%• 
very pooriy damp 

i l ^NOTES: 

•> _ 
moist 
wet 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/lnte/val Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

/Z-til 
SamDle ID 

Sandv very fine weil rounded very ioose (<4 blows/ft) verv soft(<2) very piasnc /Z-til 
SamDle ID 

Silt Siltv Sorting (sand/gravel) fine rounded ioose 14-10) soft (2-4) oiasnc 

7\ Clav Clavev verv well medium subrounded medium dense (10-30) medium snff(4-S) siumtiv oiasnc 
Blow Counts Bedrock Pebblv well coarse subaneuiar dense(30-50) snff (S-15) nonoiasnc 

core. (Weathered?) % f aalaeiaielv^ very coarse angular £V«ry dense i >50>- verv stifff 15-30) Moisture 
PID/FID USCS: % i ^pQQtiv '̂-- cobbles/boulders V ttarai>301 

% very poorly damD 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angnlarity inauradon induration Plasticiry 

Deoth/lnterval Gravei •cJTfaveljJ* Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clayt 

^XSQC-> Sandy verv fine well rounded very loose (<4 biows/ft) very soft (<2) very piastic 
Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose 14-10) soft (2-4) piastic 

Clav Clavev verv well >55edium -̂ gSiiprojigaBr medium dense (10-30) medium stiff (4-8) siiehtiv piastic 
Blow Counts . 3edrock Pebblv well C r n n i f ) subangular dense (30-50) stiff (S-15) nonDiasoc 

(Weathered?) %:. moderateiv verv coarse angular GrvBeiisTmUl> very stifff 15-30) Moisture 
PID/FID USCS: %,: 5̂uoiry_̂ ' cobbles/ooulders hard(>30) Cdry >J 

n % l : very poorly damp 
NOTES? moist 

wet 
samrated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Color — i (sand/gravei) (sand/gravei) (sand/gravel) (silt/clay) (silt/clay) 
Sandy very fine well rounded very loose (<4 blows/ft) verv soft «2) very plastic 

Sample ID Silt Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piastic 

IW'T'OII 
Clav Clayey very well 'aeJium J ided^ . medium dense (10-30) medium stiff (4-8) slightly plastic 

Bedrock Pebbly weil 
(Weauiered?) rnoderately 

<*g*rjfi 
very coai angular 

„rlnur HO^O) 
^^ery aense (>Sjjt ~ 

stiff(8-15) nonplasac 
very saff (15-30) 

PID/FID USCS: cobbles/boulders hard(>30) 

iL r*V V1 / % l i very poorly CSamp-' 
NOTES: moist 

samrated 



Lithologic/Drilling Log 
Project Information Well Information 
Project: Borehole completed as well? YES NO IWell Casing Interval: 
Project Number: Well Name: /fad- 'Well Screen Interval: 
Location: Total Depth: ! Sand Pack Interval: 

Drilled: Borehole Diameter: i Bentonite Interval: 

Vint: Well Elevation: 1 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: 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Color i (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sandy very fine well rounded very loose « 4 blows/ft) very soft (<2) very piastic 

Sample ID Silt Sorting (sand/gravel) fine rounded loose (4-10) soft (2-t) piastic 

• L Clav Clayey verv well "cpnpfiimp* r"suUWuTiui:d medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebblv well creaSty ""subaneuiar dense (30-50) suff(S-15) nonDiastic 

— (Weatnered?) % r p t t iDWUIf lv - verv coarse aneuiar r̂ *"verv dense (>50) very stiff (15-301 Moisture 

PID/FID L'SCS: % f—^^T&O!! V:» cobbles/boulders hard(>30) dry 

-43 | % very poorly QalHtL-' 

NOTES: 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity induration Induration Plasticity 

Depth/Interval Gravei Orave l jy . Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv verv fine well rounded verv ioose (<4 biows/ft) very soft (<2) verv Diasnc 

SamDle ID Siit Sbrting (sand/gravel) fine rounded loose (4-10) soft (2-4) Diasuc 

/ Ciav Clayey verv well ^-rnauiiuii^ medium dense (10-30) medium stiff (4-3) siighdy piastic 
Blow Counts Bedrock Pebbly well subaneuiar dense (30-50) stiff(3-15) nooDlasac 

(Weatnered?) <Bl5oell1Kly ' VCTV coarse aneular OsnTaensei^uT very stiff (15-30) Moisture 

PID/FID USCS: uwi'fX.* cobbies/bouiders hard(>30) drv 
very poorly damp 

^ ^ N O T E S ; 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/ciay) (silt/clay) 

Sand Sandy very fine weil rounaed very loose (<4 blows/ft) very soft l<2) ver.' oiasnc 

Samole ID Silt Siltv Sorting (sand/gravel) tine rounded loose 14-10) soft (2-4l Diasnc 

Clav Ciaycy very weil medium subrounded medium dense 110-30) medium stiff (4-8) slightiy piasnc 

Blow Counts Bedrock Pebblv well coarse subaneuiar dense (30-50) saff(3-15) nonoiastic 

(Weathered?) Vo moderateiv very coarse aneular very dense 1 >50) very sriff (15-30) Moisture 

PID/FID L'SCS: % pooriy cobbies/bouiders hard (>30) dry 

% very pooriy damn 
NOTES: moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravei Gravellv Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/clay) 

Sand Sandv very fine well rounded very loose l<4 blows/ft) very soft (<2) very piastic 

Sample ID Silt Silty Sorting (sand/gravei) fine rounded loose 14-10) soft (2-4) piastic 

Clav Clavev verv well medium subrounded medium dense 110-30) medium stiff (4-8) siighdy plastic 

Blow Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff (3-15) nonplastic 

(Weathered?) % moderatelv very coarse angular very dense (>50) very stiff (15-30) Moisture 

PID/FID USCS: % pooriy cobbles/boulders hard (>30) drv 

% very poorly damp 

NOTES: moist 

wet 

samrated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Indnration Plasticity 

Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/day) (silt/clay) 

Sand Sandv very fine well rounded very ioose (<4 blows/ft) very soft (<2) very plasac 

Sample ID Silt Siltv Sorting (sand/gravel) ; fine rounded loose(4-10) soft (2-4) plastic 

Clav Clayey very well medium subrounded medium dense (10-30) medium sriff (4-8) slightly plastic 

^ ^ H D W Counts Bedrock Pebbly weil coarse subangular dense (30-50) sriff(8-15) nonplasac 

(Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

PID/FID USCS: %. pooriy cobbles/boulders ,1 hard(>30) drv 

%' very poorly : i . damp 

NOTES: moist 

wet 



Project Information 
Lithologic/Drilling Log 

Well information 
I Borehole completed as well? NO ' Well Casing Interval: Project: Udghj. tJrfl 

Project Number: IWell Name: fltU/-~7 'Well Screen Interval: 
jocation: i+fyUn 'Total Depth: UO: iSand Pack Interval: 
me Drilled: 'nji' in I Borehole Diameter: i Bentonite Interval: 

lent: PPL ^—r * 1 Well Elevation: 1 Cement/Grout Interval: 

Rig/Core Type: fi ,y C^ffcn Water Level Initial: 
Drilling Company: /fl^ks 
Driller: ~T , \fv\^r. 
Drilling Method:/j.,-, 
Field Notes By: C~ZSx 

i Water Level Static: i Comments/Notes: 
! Well Type: c^VTSch j fP " " 

PVC Sch 80 
Low Carbon Steel 

Time Start: 097^ ! Well Diameter: 

Time Stop: i O <5>5~ 4 inch 
Other: 

Primary Subordinate 
Lithology Lithology Grain Size j Angularity induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

H~U <5P3 r> Sandy very fine well rounaed 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) piasnc 

/ Clay Clayey very well Uitdiu^u-' * ^suoTounaea.- medium dense (10-30) medium stiff (4-8) slightly piastic 
Blow Counts Bedrock Pebblv well CCOTTSSW' ^--flntjanpulaf^r' dense (30-50) stiff(8-15) nonplastic 

— - (Weathered?) % very coarse angular <wrv flense j > i u p very stiff (15-30) Moisture 
PID/FID USCS: i % cobbles/boulders 1 hard (>30) C -tirr^? 

? 1 I.XiOrJl- % very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color _ , (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

/O-I.*' Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plasac 
Sample ID Silt Sorting (sand/gravel) C^TUJE^* rounded loose (4-10) soft (2-4) plastic 

0- Clav Clayey verv well medium s^fffouudBd medium dense (10-30) medium stiff (4-8) slightly piastic 
Blow Counts Bedrock Pebbly well coarse ^nMIRtnaP dense (30-50) stiff (8-15) nonplastic 

(Weathered?) % t j l lodcuiel^ 5 verv coarse angular c^vsfv1 ae'ilHl 1 -'.lllr very snff (15-30) Moisture 
PID/FID USCS: %• ^TOorly^ cobbles/boulders bard (>30) 

% very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel ^ffSallv^ Color /? (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clav) 

<£issL.- Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very piasnc 
Sample ID Silt Sorting (sand/gravel) rounded ioose(4-10) soft (2-4) piasnc 

A. _ Cla> Clayey verv well Qnbroiinded^ medium dense (10-30) medium sriff (4-8) slightly piasnc 
Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) sriff(8-15) nonplastic 

—— (Weathered?) % moderately very coarse angular very stifff 15-30) Moisture 
PID/FID USCS: % t/b^il* cobbles/boulders hard (>30) C r 3ryJ> 

" "&> .SJ.r. t % very poorly damp 
NOTE'S: moist 

wet 
saturated 

Primary Subordinate 
Lithology Litbologv Grain Size Angularity Induration Induration Plasticity 

Depth(Interval | Gravel Color , .7 (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

/D-a-7 <sE2 \ Sandy "fa**." n/h - fr. verv fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID 1 Silt <3BP Sorting (sand/gravel) rounded loose (4-10) soft (2-4) plastic 

Clav Clayey very well Corned uu»--' <sut3^nnrjEd» medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly well coarse subangular dense(30-50) sriff(8-15) nonplastic 

~~~~ ; (Weathered?) % moderately very coarse 1 angular iglfUcllSeVjfl very stiff (15-30) Moisture 
PID/FID 

. i 
I'USQS: , % C p6orlyJ> cobbles/boulders 1! hard (>30) 

% very poorly II damp 
NOTtt: moist 

wet 
samrated 

Primary Subordinate 
Lithology Lithology Grain Size |{ Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly , Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sane Sandy \ A>W very fine well rounded • very loose (<4 blows/ft) very soft (<2) very plastic 

^^Sample ID Silt Silty Sorting (sand/gravel) j fine rounded loose (4-10) soft (2-4) plastic 
ll Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

o w Counts Bedrock Pebbly 1 well coarse [ subangular dense (30-50) stiff (8-15) nonpiasnc 
, (Weathered?) % 1 moderately very coatse angular very dense (>50) very stiff (15-30) Moisture 

'ID/FID 
1-t-i 

:|USCS: % I poorly cobbles/boulders Ij 11 C*oafa(MJfl 
•CidL % 1 very poorly ;l ;! v ' damp 

9T»ES: ^s\l / v - r- ' moist 

saturated 



Project Information 
Lithologic/Drilling Log 

Well Information 

Project: I Borehole completed as well? YES NO ! Well Casing Interval: 
Project Number IWell Name: I Well Screen Interval: 
Location: I Total Depth: JdCL I Sand Pack Interval: 

«e_D 
:nt: 

Drilled: ! Borehole Diameter: " i Bentonite Interval: 
I Well Elevation: i Cement/Grout Interval: 

Rig/Core Type: Water Level Initial: 
Drilling Company: I Water Level Static: i Comments/Notes: 
Driller: IWell Type: 
Drilling Method: 
Field Notes Bv: 

PVC Sch 40 
PVC Sch 80 

Low Carbon Steel 
Time Stan: Well Diameter: 2 inch 

Time Stop: 4 inch 

1 Other: 
Primary Subordinate 

Lithology Lithology Grain Size << Angularity Induration Induration Plasticity 
Depth/Interval Gravel . Color (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

" 3 0 - f t * ' Sandy very fine well rounded very loose (<4 blows/ft) verv soft(<2! very plastic 

Sample ID Silt Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piastic 

L Clav Clayey very well ^ u e d l W l l ^ ' -rfflfll IILUtll '1* medium dense (10-30) medium sriff (4-8) siiahnv plastic 

Blow Counts Bedrock Pebblv well eCOareê ' subangular dense (30-50) stiff (8-15) nonplastic 

•~— (Weathered?) 

%• 
rtn«tiLiaU!ly> very coarse anguiar ^-"vprv^icuie {jSO) verv sriff (15-30) Moisture 

PID/FID L'SCS: 

%• 
C^ooriy^- cobbles/boulders hard (>30) 

% i verv Dooriv 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Indnration Plasticity 

Depth; Interval Grave: r_LiwWMb/ Color (sand/gravel) (sand/gravei) (sand/gravel) (silt/day) (silt/day) 

^flSnc7 "Sandv Lirirf" fcrtsau^i— verv fine well rounded verv loose (<4 blows/ft) verv soft i<2) verv Diasnc 

Sample ID "Siit Sorting (sand/gravel) fine rounded ioose (4-10) soft (2-4) piastic 

7 Clav Clayey verv well medium ^TuwuiinUOi-* medium dense (10-30) medium sriff (4-8) siiehdv oiasnc 

Blow Counts BerirocK Pebbiv well ^8arse7: suoanguiar dense (30-50) snff(8-15) nonoiastic 

— • 
(Weathered?) 

%• 
\Jll6deiaLe1y very coarse angular (fcrv iense 1_>J1» very snff(15-30) Moisture 

— PID/FID L'SCS: %. ^DOony_^ cobbies/bouiders hard(>30) dry 

%:. very pooriy damp 
^ ^ N O T E S : (rctJTsr^-

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Denth/lnterval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) 1 silt/day) (silt/clay) 

Sand Sandy verv fine well rounded very loose (<4 blows/ft) very soft l<2) very piasnc 

Sample ID Siit Silrv Sorting (sand/gravei) (ine rounded ioose (4-10) soft (2-4) Diasnc 

Clav Clavev verv well medium subrounded medium dense (10-30) medium sriff (4-8) slightly piastic 

Blow Counts Bedrock Pebblv well coarse suoanguiar dense 130-50) stiff (S-15) nonoiastic 

(Weathered?) %> moderatelv very coarse anguiar very dense (>50) very sriff (15-30) Moisture 
PID/FID L'SCS: poorly cobbles/bouiden hardl>30) drv 

very poorly damp 

NOTES: moist 

wet 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sand Sandv very fine weil rounded very ioose (<4 blows/ft) very soft (<2) very piastic 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded ioose |4- |0) soft (2-4) plastic 
Clav Clavev verv well medium subrounded medium dense (10-30) medium sriff f4-S) siightly plastic 

Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (S-15) nonDiastic 

(Weathered?) % i , moderatelv very coarse anguiar very dense (>50) very sriff (15-30) Moisture 
PID/FID L'SCS: 

%!• 
poorly cobbles/boulders hard(>30) drv 

% „ very poorly damp 

NOTES: moist 

wet 

sanitated 

Primary Subordinate 
Lithology Lithology Grain Size ] Angnlarity Indnration Induration Plasticity 

Depth/Interval Gravel Gravelly i Color (sand/gravel) ! (sand/gravei) (sand/gravel) (silt/day) (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 loose (4-10) soft (2-4) piastic 

Clav Clayey =i very well medium subrounded medium dense (10-30) medium sriff (4-8) siighdy plastic 

^ ^ B b w Counts Bedrock Pebbly well coarse subangular dense (30-50) sriff (8-15) nonplastic 

(Weathered?) % i i moderately very coarse angular very dense (>50) very suff (.15-30) Moisture 

" ID /F ID USCS: % l i poorly cobbles/boulders li hard(>30) dry 

%!l very poorly :| damp 

>TES: moist 

wet 

samrated 



Lithologic/Drilling Log 
Project Information Well Information 
Project: ! Borehole completed as well? fYE& NO ! Well Casing Interval: 
Project Number: i Well Name: / t t k / - ^ _ I Well Screen Interval: 

Location: 4=k>Uo-> f ft ^ ! Total Depth: Lf-.O' 'Sand Pack Interval: / y - to' 
^ D r i l l e d : - y / t s / ? ? ; Borehole Diameter: ^ " ; Bentonite Interval: 

m ML 
i Well Elevation: : Cement/Grout Interval 

Rig/Core Type: /#,y fa iarp. ! Water Level Initial: P%' 

Drilling Company: fyuTbcMJUf 1 Water Level Static: ! Comments/Notes: 

Dnller: -7-. /VUb/tvU'* .- i Well Type: CL?VC Sch ! 
Drilling Method: fi-if iZc'j***'. 
Field Notes By: C^TL^eM 

PVC Sch 80 
Low Carbon Steel 

Time Stan: Well Diameter: 

4 inch Time Stop: 12: Oo 4 inch 
Other: 

'• 
Primary Subordinate , 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 
Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (Jilt/clay) 

H-U • Sand Sandy very fine well rounded very ioose (<4 blows/ft) verv soft(<2) very piasnc 

Sample ID Silt Silty Sordng (sand/gravel) fine rounded loose (4-10) soft (2-4) Diastic 

; / Clay Clayey very well " medium subrounded medium dense (10-30) medium s t i f f (4-8) siiehtiv Diastic 

Blow Counts Bearock Pebblv well coarse subangular dense (30-50) stiff (8-15) nonDiastic 

- (Wcatucred?) %, moderately verv coarse angular tverwdeBsc (>5JS very stiff f 15-30) Moisture 

PID/FID L'SCS: % pooriy cobbies/'oouiders essfeo'lff' 
/ 

%• 
verv rxioriv damo 

NOTES: mo is i 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Indnration Plasticiry 

Depth/Interval Gravei rGrSv'Klljf* Color (sand/gravel) (sand/gravel) (sand/gravei) 1 silt/clay) isilt/clav) 

Sanav verv fine well rounaed verv ioose f<4 blows/ft) verv soft (<-) verv Diasnc 

Sample ID Silt Silty Sorting (sand/gravel) fine rounded ioose (4-10) soft (2-4) piasnc 

A Cay Clavev very well ^in+iLWn—" \suoxounae"CE. medium dense (10-30) medium stiff (4-3) siiahtiy piasnc 
Blow Counts Bedrock Pebblv weil c^uoaSnilaT- dense (30-50) saf f (8- l5) nonoiasnc 

(Weathered?) 0 0 moderatelv verv coarse angular ^ierrtienseJ^SOl verv saff (15-30) Moisture 

— PID/FID L'SCS: % cobbles/bouiden hard (>30) 

verv oooriv damD 

moisi 

wet 
rr 

I 1 i 
saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 

J Depth/Interval Gravel klraveiTy Color f sand/gravel) (sand/gravel) (sand/gravel) i silt/clay) (silt/clav, 

Sample ID 

Sandy / U .̂ - m L. • "TeT very fine well rounded very loose (<4 biows/f*.) verv soft (<2) verv piastic 

Sample ID Sii: Sorting 1 sand/gravei) fine rounded ioose 14-10) soft (2-4) piasnc 

"" 3 Clav Clavev very well £ IrtcuiurtL> ^?fl1^9ttiI^Ba* medium dense (10-301 medium snff (--3) siightiy Diasnc 

Blow Counts Bearock Pebbiv weil cCcaarse ; subangular dense (30-50) snfffS-15) nonoiasnc 
(Weamered?) moderatelv very coarse anguiar Lvery'dense I5J9) ver snff (15-301 Moisture 

PID/FID L'SCS: % poorlv cobbles/boulders hard (>30) 

- elicit % very oooriv damD 

NOTES: /.... j moist 

we: 

samrated 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Indnration Induration Plasticity 

Depth/ Interval Gravei pravejjy Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/clay) 

Sandy rUjU*-rT very fine well rounded very loose (<4 blows.'ft) verv soft (<2) very piastic 
Sample ID Silt <$nfy? Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piasnc 

Clav Clavev verv well .flteTOHî —, v^a.aliiuuuUcB' medium dense (10-30 medium stifT(4-S) siightly piasnc 

Blow Counts Bedrock Pebblv well ĉoarse suoanguiar dense (30-50) snff (S-15) nonoiasnc 

- — (Weathered?) %n moderateiv very coarse anguiar ^yeryyense r s jp ) verv stiff (15-30) Moisture 

PID/FID L'SCS: %., pooriy cobbles/boulders hard(>30) 

\ / *.- / * °.u very pooriy ^j jamB*^ 

NOTES; moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size li Angnlarity Induration Induration Plasticity 

Depth/Interval Gravel UiravellvJ Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv L-.,Vcr hUtrUr*. very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Sorting (sand/gravei) •; fine rounded loose(4-10) soft (2-4) plasac 

Clay Clayey very well QnteSuiiTjJ) medium dense (10-30) medium st i f f (4-8) siighdy plastic 

Counts Bedrock Pebblv well ^CSfse/ subangular dense(30-50) stiff(8-15) nonplastic 

(Weathered?) %!, moderately 1 very coarse angular ^ery.dcii!»ej^.J0) very stiff (15-30) Moisture 

PID/fJD L'SCS: % i l poorly cobbles/boulders .! hard O30) 

very poorly 
NOT 



Lithologic/Drilling Log 
Project Information Well Information 
Project: 1 Borehole completed as well? YES NO ;Well Casing interval: 
Project Number: We" Name: Mb!-g / , notd Well Screen Interval: 
Location: I Total Depth: ! Sand Pack Interval: 

Drilled: 1 Borehole Diameter: i Bentonite Interval: 

^Bint: : Well Elevation: ' Cement/Grout Interval: 
Rig/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: 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 

Depth/Interval Gravel Color (sand/grave!) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample I D —Sili Parting (sand/gravel) fine rounded loose (4-10) soft (2-4) Diastic 
Clav Clavev VCTV well iUBrtjuiid*8 medium dense (10-30) medium sriff (4-8) siightly piastic 

Blow Counts Bedrock Pebblv well C-TSSse; suoanguiar dense(30-50) snff(8-15) nonoiastic 

- /Weathered?) % moderatelv very coarse aneuiar C-~veT9 sens£l238) very stifff 15-30) Moisture 

PID/FID USCS: 

%• 
poorly cobbies/bouiders hard (>30! drv 

%. very pooriy damp 

NOTES: VOjoist^J 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Indnration Plasticity' 
Depth/Interval, Gravei Color (sand/gravel) (sand/gravei) (sand/gravel) (silt/day) (silt/clay) 

Santiv verv fine well rounded very loose (<4 biows/ft! very soft (<2i very piasnc 

Sample ID Silt Sorfiog (sand/gravei) fine rounded ioose (4-10) soft (2-4) Diasnc 

"7 Clav Clavev verv well Cmeoiiim--^ C2juDIQiiiSR5T medium dense (10-301 medium sriff (4-8) siiehtiv Diasnc 

Blow Counts BedrocK Pebbly well coars£> subaneuiar dense (30-50) sriff(8-15) nonoiasnc 

_ _ _ (Weathered?) % moderatelv verv coarse aneuiar <gry' aiHSl_i^ J8) very sriff (15-30) Moisture 

PID/FID USCS: % poorly cobbles/bouiden hard(>30) drv 

T C j B n B %, verv oooriv damD 
• ^ N O T E S : ^«ens t ? 

***** 
samrated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration induration Plasticity 

Depth/Interval Gravei Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

Sand Sandv very fine weil rounoec very ioose t<4 biows/ft) very soft i<2) very piasnc 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose (4-10) soft(2-t) Diasnc 
Clay Clavev very well meaium subrounded medium dense i 10-30) medium stiff (4-3) siightiy plastic 

Blow Counts Bedrock Pebblv well coane subaneuiar dense (30-50) stiff (8-15) nonDiastic 

(Weathered?) moderately very coarse angular very dense (>50) very st i fff 15-30) Moisture 

PID/FID USCS: pooriy cobbies/bouiders hard(>30) drv 

very poorly aamD 
NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 
Depth/Interval Gravei Gravellv Color (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

Sand Sandv verv fine well rounded verv ioose (<4 blows/ft) very soft (<2) verv Diasnc 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose 14-10) soft (2-1) plastic 
Clav Clavev verv well medium suorounded medium dense (10-30) medium sriff (4-8) siightly plastic 

Blow Counts Bedrock Pebbiv well coarse suoanguiar dense (30-50) sriff (S-15) nonDiastic 

(Weathered?) % „ moderateiv verv coarse anguiar very dense (>50) very sriff (15-30) Moisture 
PID/FID . USCS: % . i poorly cobbles/boulders hard(>30) dry 

% h very poorly damp 

NOTES: moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravellv Color (sand/gravei) (sand/gravel) (sand/gravei) (silt/day) (silt/day) 

Sand Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose(4-10) soft (2-4) Diastic 

Gay Clayey verv well medium subrounded medium dense (10-30) medium sriff (4-8) siighdy plastic 

^ H o w Counts Bearock Pebblv well coarse subangular dense (30-50) stiff (8-15) oonolasric 

. (Weathered?) % i , moderately very coarse angular very dense (>50) very sriff (15-30) Moisture 

PID/FID :USCS: % l i pooriy cobbies/bouiders hard(>30) drv 

.; %i> very poorly damp 

NOTES: moist 

wet 

saturated 



Lithologic/Drilling Log 
Project Information Well Information 
Project: JJ C £ i Borehole completed as well? t̂ YES'' NO IWell Casing Interval: 
Project Number: IWell Name: fnkJ-<7> i Well Screen Interval: 
Location: Mobkp N1^ ! Total Depth: 4 £ > ' ISand Pack Interval: 

£ u e Drilled: - ? / V V / f T I Borehole Diameter: ' ' ; Bentonite Interval: 

Snt: fifL i Well Elevation: ! Cement/Grout Interval: 
Rig/Core Type: /2,y- &>-far + | Water Level Initial: i 
Drilling Company: /rl^ 'hocJiJ ! Water Level Static: ' Comments/Notes: 
Driller: T , f ^ - c b i . ^ i J i Well Type: ^ 
Drilling Method: Jj.,- r I PVC Sch 80 
Field Notes By: • C^y-*.<. • Low Carbon Steel 
Time Start: ~J\ ; Well Diameter: COlSE? c7. 02&" 
time Stop: 4 inch 

Other: 
Primary Subordinate : 

Lithology Lithology Grain Size Angularity Induradon inauration Plasticity 

Depth/Interval Gravei Gravelly Color (sand/gravel) (sand/gravel) (sand/gravei) (sUt/clay) (silt/day) 
" L i— 1 

1 — ^ 
Sand Sandy very fine weil rounded very loose ( <4 blows/ft) very soft (<2) very plastic 

Sample ID o & Siltv Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) Diasnc 

/ Clay Clavev verv well — medium subrounded medium dense (10-30) Sncdiuin stffH4-Si slightiy'plastic 
Blow Counts Bedrock Pebblv well coarse subaneuiar dense (30-50) snffVs-lS) ucMDlasTIt-

' /Weathered?) %, moderateiv very coarse anguiar verv dense (>50) very stiff (15-30) Moisture 
PID/FID L'SCS: %• poorly cobbles/boulders hard (>301 

L %. verv Dooriv damp 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induradon Induration Plasticity 

Depth/Interval Gravel f r : ^ . . ^ i a Color . (sand/gravei) (sand/gravel) (sand/gravel) (silt/ clay) (silt/clay) 

Sandv ~7 - K/U. verv fine well rounded verv ioose '<4 biows/ft) very soft (<2) verv Diasnc 
Sample ID Silt Sorting (sand/gravel) rounded ioose(4-10) soft (2-4) piasnc 

Ciay Clavev verv well M e d i u m <2ffiojmafi5_; medium dense (10-30) medium snff (4-3) siizhuy piasnc 
Blow Counts Bedrock Pebblv well coarse 'TTrpTnpiTT?* dense (30-50) snff/S-151 nonoiasnc 

(Weathered?) verv coarse angular ^ F / ^ S I S S J L ^ E } 5 

verv stiff (15-30) Moisture 
_ . PID/FID L'SCS: - 1 * ujfl u. cobbies/bouiders naro (>30) 

rcircls. very poorly s—iiEnn 
V ^ S O T E S : moist 

vtet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravellv Color (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sandy very fine well rounded very loose l<4 biows/ft) verv sort ( O very Diasnc 

Sample ID Silt Sorting (sand/gravei) <3&sr rounded loose(4-10• soft (2-4) oiasnc 
Gav Clavev very well medium dense i 10-30) medium snff (—S) siicatlv oiasnc 

Blow Counts Bedrock Pebblv well coarse subaneuiar dense(30-50) stiff (S-15) nonDiastic 

— (Weathered?) %.. ("nTCOTrTOtST very coarse aneular £crv ia.Hi(. l -J very sn f f f 15-30) Moisture 
PID/FID USCS: . /—' 

%• 
pooriy cobbies/bouiders hard (>30i 

% i very pooriy $atmr> 
N O T K : moist 

.vet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 
Depth/Interval Gravel CiSSSCy Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv verv fine well rounded very loose (<4 blows/ft) verv soft ( O very piastic 
Sample ID Sill <ZSSB> Sorting (sand/gravel) rounded loose (4-10) soft (2-4) piastic 

H Clay Clayey very well ( medium <BurounAgd> medium dense (10-30) medium stiff (4-8) siightly piasnc 
Blow Counts Bedrock Pebblv well c o a r s e ^ subangular dense (30-50) stiff(S-15) nonoiastic 

• -
(Weathered?) %;! Cmntferarei^ verv coarse angular C^erVttcnse (>jD) verv stiff (15-30) Moisture 

PID/FID USCS:. , %H cobbles/bouiden hard (>30) f v a r y ^ > 
% l ! very poorly f damQ^ 

NOTES: moist 

wet 

saturated 

Primary Subordinate : 

Lithology Lithology Grain Size Angnlarity Induradon Induration Plasticity 

Depth/Interval Gravel .Color li (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

Sandy UcJ*!r fe>Urw--v. very fine well rounded very loose (<4 blows/ft) very soft(<2) very piastic 

Sample ID Silt Sorting (sand/gravel) <Jffie7 rounded loose (4-10) soft (2-4) clastic 

gm .*> Clay Clayey very well SntfcTunt' C^uoroiljSSa medium dense (10-30) medium snff (4-8) siighdy piastic 

^ ^ B w Counts Bedrock Pebbly J well coarse subangular dense (30-50) st iff (S-15) nonplastic 

(Weathered?) % i ; moderately very coarse angular Xe^^ense i>5Q) very st iff (15-30) Moisture 

PID/FID 
;USCS: % l i poorly cobbles/boulders hard(>30) 'drv V 

% i i very pooriy < i i j l m p l > 

NOTE'S: f _ i 
moist 

wet 

saturated 



Lithologic/Drilling Log 
Project Information Well Information 
Project: Borehole completed as well? YES NO Well Casing Interval: 
Project Number: Well Name: fVX.Vj • Well Screen Interval: 
Location: Total Depth: : Sand Pack Interval: 

^ t e Drilled: Borehole Diameter: Bentonite Interval: 
^pent: 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: 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induradon Induration Plasticity 

Depth/Interval Gravei eflnivRaw Color (sand/gravel) (sand/gravel) (sand/gravel) (sill/clay) (silt/day) 

Sd ^3 Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Sill Sorting (sand/gravei) rounded loose (4-10) soft (2-4) plastic 

L Clav Clayey verv well <32f25uSde3 medium dense 110-30) medium stiff (4-S) siightly plastic 

Blow Counts Bedrock Pebblv weil <SaSc subangular dense (30-50) sriff(8-I5) nonoiastic 

- (Weathered?) % CnijSIeSIEsw'- verv coarse angular tfefv tfernr_£2S«l very snff (15-30) Moisture 
PID/FID USCS: % cobbles/boulders hard (>30) drv 

IB very poorly 

NOTES: 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity induradon Induration Plasticity 
Depth/Interval. Gravel Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

— ^ T P ' L : Sandv verv fine well rounded very loose (<4 biows/ft) very soft(<2) very plasac 

Sample ID Silt ' Sorting (sand/gravel) <^=- rounded ioose (4-10) soft (2-41 Diasac 

*-> Clav Clayey verv well rrftB3fSJS~ vJuWUlLiuVd medium dense i 10-30) medium stiff (4-8) slightly plasac 

Blow Counts Bedrock Pebbly well Ccparse ; suoanguiar dense (30-50) snff(8-15) nonoiasnc 

—• 
(Weathered?) % tUUdefalelit-' verv coarse angular very sriff (15-30) Moisture 

_ PID/FID USCS: °-'o cobbles/boulders harof>30) dry 

% very pooriy damp 
% J NOTES: moist 

samrated 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 

Depth/Interval Gravel Graveiiv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/clay) 

Sand Sandv verv use well rounded very loose (<4 biows/ft) very soft l<2) very piasnc 

Sample ID Silt Silty Sorting (sand/gravel) tine rounded loose (-4—10) soft (2-4) oiasnc 
Clay Clavev very well medium suprounded medium dense 110-30) medium stiff (4-8) siightly piasnc 

Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (S-151 nonoiastic 
(Weathered?) moderatelv verv coarse anguiar verv dense i>50) very sriff (15-30) Moisture 

PID/FID USCS: % oooriv cobbles/boulders hard (> 30) drv 

%, very poorly damn 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induradon Plasticity 
Depth/Interval Gravei Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/clay) 

Sand Sandv verv fine well rounded very loose (<4 blows/ft) verv soft (<2) very piasnc 
Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose(4-10) soft (2-4) piastic 

Clav Clayey verv well medium subrounded medium dense {10-30) medium sriff (4-8) siightly plastic 

Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (S-15) nonoiasnc 

(Weathered?) %. moderatelv very coarse anguiar very dense (>50) very sriff (15-30) Moisture 
PID/FID USCS: %. pooriy cobbles/boulders hard(>30) drv 

% i very poorly damp 

NOTES: moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity induradon Induradon Plastidty 

Depth/Interval Gravei Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

Sand Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID 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 stiff (4-8) siighdy plastic 

^ ^ H o w Counts Bedrock Pebblv well coarse subangular dense (30-50) sriff(S-15) nonplastic 

(Weathered?) % i moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

PID/FID USCS: % i i poorly cobbles/boulders hard (>30) dry 

very poorly -; damp 

NOTES: moist 
wet 



Project Information 
Lithologic/Drilling Log 

Well Information 
i Borehole compieted as well? ( ^ S 1 NO i Well Casing interval: 

-roicc: Number : Wei! Name: m \ j j - ID 'Well Screen Ir.tervai: 

-ocanon: >*0 

trilled: 
Total Death: 

7 / / £ 7 ^ f I Borehole Diameter: 

! Sand Pack Interval: 

'• Well Elevation: 

'Bentonite Interval: 
'•• Cement/Grout Interval: 

-g/'CoreType: /3-.v~ Water Level Iniriai: 

Drilling Company /Ylcfcx Water Level Static: Comments/Notes: 

Driller: Well Tvne: 

-Tilling Method: f \ c r f L c f ^ r j j 
rield Notes Bv: ' 

PVC Sch 80 
Low Carbon Steel 

Time Stan: Well Diameter: 

Time Stop: 4 inch 
Other: 

Primary S a DO rain ate 

Lithology Uthology Grain Size Angularity Induration Induraoon Plasnarv 

DtDth/lotervil Gravei Graveiiv Color . (sand/graven (sand/gravei) (sand/gravei) (silt/day) (silt/day) 

• y~w Sanoy verv rine weil rounaed very ioose biows/ft) verv soft i<2) very piascc 

Sample ID Sik Silty S o m a ; isand/gravel) tine rounded loose (-i-iOi SOft i 'Z-il piasnc 

i Ciay Clavev ver-' weil medium subrounded medium dense ; '.0-3O) naroium snfffJ-S. siiehtiv Diasnc 

31ow Counts Bedrock Pebbiv well coarse subaneuiar aense f30-:C> snrT(&-I5i nonoiastic 

/Weainered''" to moaerateiv verv coarse aneuiar verv snf f f 15-30 Moisture 

PID/FID uses.. , %. pooriv coboies/oouiaers aaro{>30l 

verv oooriv iiaiTTD 

N'CTES; mots: 

wet 

saniratec 

Primary Suoordinate 

Lithology Litnology Grain Size Angularity inaaraooc inanranoc Ptasbcir> 

Deotn/lnitrvaJ Grave; Graveiiv Color isand/gravel) (sand/ gravel) fsand/sraveH Tsilt/cavi (silt/day, 

iu -1?' Sandv IU*\ ~iO*UA£ verv rme weit rounded very ioose biows/ft) verv sorti<2; ver.' DIISSC 

SamDle ID i n : Siltv Sornng i sand/gravei) tine rounoec loose ' —I0< soft rz—i i o:as~: 
t 

C -
Clay Clavev ver- wei! medium suorounaec meaium aense; I.C-30) medium scfTf-i-S.- iiicnuv Diascc 

Blow Counts BeorucK Peobiv weil coarse suo aneuiar aense (30-50" sniTCS-:<-, aonoiasn: 
''Wcatoered?' % moortatciv verv coarse aneuiar ^*"ver<r3ens£_ t > \ o ' verv scfTf I5-30 1 Moistnre 

•^ftl/FID USCS: . °'o DOonv coooies/bouiaers aarc i>50'i 

% verv oooriv na iTTi 

VOTES : 
mots: 
w; : 

sawn tec 

Primary Subordinate 
Lithoiogy Litbology Grain Size Angularity inauranon indaranoD Plasdarj 

Oeotn/Iniervij- urave: Graveiiv Color .. , (sand/gravei) (sind/gravel) (sand/gravei"' (silt/clavt (silt/day! 

Sane- verv fine weii rounaec •-•erv ioose ' < - b.owi'f:! verv son '<Z) •-.-erv «iasn; 

Samoie ID Sii: Siitv Sorting '.sand/gr2veii fine rounoec ioose i —10. son :2—i •» piasnc 

-- - Clav Clave*. verv wei! medium suorounaec meoiuni aense • 10-30* medium stinT;—5' iiiaauv oiasoc 

3iow Coants Bearoci: Peobiv weil coarse suo aneuiar aense 13&-:0'i snff f&-:5) acnoiiicc 

.—• 
;Weatnered° moorrateiy verv coarse aneuiar \<S- aense • >j.Qy- very sail!" 1S-30) Moisture 

? ID/FID t'SQS: / / pooriv coooies/oouiaers ii2mi>50\ 

c very oooriv oaxsr-

NOTES: mots i 

we: 

saturaiea 

Primary Saoordinate 
Litnoiogy Lithology Grain Size Angulanry InaaraooD lnaoranoa Plastiar* 

Deo til/Interval Gravei Gravellv Color (sand/gravel) (sand/gnvel) (sand/gravel) (silt/clay i f silt/clay i 

<?5an£*, Sanav verv fine well rounaed verv ioose <<- Diows/ni verv soft ><2) very piasnc 

Silt Silty Sorting i sand/gravel) fine rounaec ioose i i C1 sonC-i^ piasnc 

Clav Gavey verv well medium suoroimaec medium aense i i 0-30) ru ecu um sutTf-u5< siiehtiv ntasnc 

Slow Counts Bearocic Pebbly well coarse subaneuJar aense (30-50) stiff fS-15 r nonoiasnc 

*——~ (Weathered?! moorratelv verv coarse aneuiar *»«eTxaensc^5t7T •> verv snff f l 5-30i Moisture 

PID/FID USCS:. t>ooriy coobles/boulders bani(>30) •N . J ' aW- i 

IP 

%• 
vervoooriy datno 

NOTES: moist 

we: 

saturated 

Primary Saoordinate 
Litholoty Lithology Grain Size •; Aagniariry Induradon Indnration Plasdaty 

Denth/lniervai Gravel Gravellv Color \ (sand/travel) (sand/gravel) (sand/gravei) (sUt/day) (silt/clay) 

Sand Sandv < (WJ - M^- tV- verv fine weil rounded very loose (<-i biows'ft) verv sort <<2) verv piasac 

a ^ B p l e ID Silt Siltv Sorting (sand/gravei) fine rounaed loose (4-10) SOft C-4) ptisoc 

Clav Clavev very well medium subrounded medium dense 110-30) medium snff fd-3i siizhdy piasnc 
"ouots Bedrock Peboiv well coarse subaneuiar dense (30-50) sdff(S-t5) nonplastic 

(Weathered?) moderauttv verv coarse angular very dense (>50) verv sniff 15-30' Moisturt 

USCS: poorly cobbies/bouiders ii bard(>30) arv 

\ %. very pooriy damp 

saainuc 



Lithologic/Drilling Log 
Project Information WeU Information 
Project: : Borehole completed as well? YES NO i Well Casing Interval: 

.-roiect Number ; Well Name: j f i u j - )Q i om 7< fv+ittd 'Well Screen Interval: 

-c-^l lLon: 
! Total Denth: ! Sand Pack Interval. 

D^Prilied: i Borehole Diameter: Bentonite Interval: 

Then:: Well Elevation: i Cement/Grout Interval: 

r^g/'Core Type: Water Level Initial: 

Drilling Company: Water Level Static: Comments/Notes: 

Driller: Well Type: ?VC Sch 40 

Dnllins Method: PVC Sch 80 

rieid Notes Bv: Low Carbon Steel 

Time Start: Weil Diameter: 2 inch 

Time Stop: 4 inch 
Other: 

Primary Subordinate 
Lithology Lithology Grain Size Angulanry lnduranoo lnouraooo Plasticiry 

Depth/Interval . Gravei <QIJ58B1> Color i sand/gravel) (sand/gravel) (sanoVgraveh (sUt/eiayt (silt/clay) 
Sanay •III verv line 

^ " "** 
well rounaed verv ioose oiows/ft) 

itw Iu 1 fi\ 
very sort '.<2\ 

soft ' " - ^ l 
very Diasnc 

SamDle ID 

La 

Silt 
Cbv 

cjnt**? 
Clavev 

Sorting (sand/graveli 
verv weil 

11 *i IJ 11ii i j 

•y sui»rounucfl" 
ix^u^w t i ^ i 

medium aense (1C-30. meaium sdff f4-8l 
oiasnc 

siiehtiv oiasnc 
Blow Counts Bearock Pebbiv weU coarse suoaneniar aense (30-S0i snff fS-15) nonoiasnc 

r /Weauiered?) % i i i rv^^^l 1 ^ -* verv coarse aneuiar verv stifff 15-301 Moistnre 
PID/FID uSCS: % ÎWOTI• coooies/oouiaers hare ;>30) orv 

verv ooonv 
NOTES: moisi 

saniratec 
Primary Suoordinate 

Lithology Lithology Grain Size Ang man p. InauradoQ inouraooa Plasticiry 
Dectn/lntervaJ Grave; Color ' sand/gravel) (sand/ gravel") i sand/graven (JUL'CJ3V! < silt/clayi 

^-^Sajfc? Sane- verv rme well rounoec ver-' loose • <i blows/ft: verv son' < I ' very Diascc 
Samme ID Sii: Sornng isanoVgrave.) ioose (-~-\OS sort Diasnc 

1 Cav Ciavev verv well —g^jffu'i * v^uorounaed rrj ecu urn aense : 10-30) medium serf (—3: iiicnuv otascc 
Blow Counts 3eorocl: Pebbly weil iSSarsT suoaneuur aense 130-50'- sn:TiS-:5; conDiasoc 

.'Weamerec?' mooerateiv verv coarse aneuiar y Vftv aense 1*30* ver.' snff' 15-30* Moisror: 
-SCS: Doony coobies/boui tiers oarc :>30i CTV 

verv oooriv y OB-fflV" T 

saniratec 
Primary SuDordinate 

Lithology Lithology Grain Size Angulanry inouraaoo inauraoon Plasdcity 
L'eotn.lnter'al Grave: Graveiiv Color t sand/gravel) /sand/gravel1) t sand/graveD fsilt/elav! (silt'clavi 

Sane Sancv verv fan weil rounoec verv :oose t<:4 biows'r.: verv son '• ^2: verv Diasnc 
Saooie ID Sii: Siitv Sorting (sand/gravel') fine rounaec ioose' —iOi son Diasnc 

Clav Clavev very weil medium suorounaec meoiimi dense: 10-30) medium saff (— i: siightly oiaso: 
Blow Coancs Beoroci: Pebbiv weii coarce suoancmar aense 130-50) saff (S-15'! nonoiasoc 

•'Weauierec? a/ mooerateiv verv coarse anzuiar verv aense i>50) very saff', 15-30) Moistnre 
PID/FID USCS: oooriv coooies/oouidcTS hara (>30) drv 

verv oooriv oamn 
NOTES: moist 

wet 
samratea 

Primary SuDoroinate 
Lithology Lithology Grain Size Angulanry lnaaraooB Inauraoon Plasticity 

DeochAntervji Grave: Graveiiv Color /sand/gravel) (sand/gravei) (sand/gravel) (silt/day) (silt/clav) 
Sand Sanav verv rme well rousoea verv ioose i<* biows/tt) verv sort i<2) verv Diasac 

Sample ID Silt Siltv Sorting (sand/gravel) ane rounaea loose ii-\0) son::-i) piasnc 
Cav Clavev verv well medium subrounded medium dense (' 10-30) medium saiTI—S) siiebdv oiasnc 

Blow Counts Bearock Pebblv well coarse subangular dense (30-50) snrT(S-l5) nonoiasoc 
(Weauwred?) %. moderatelv verv coarse anzuiar verv dense <>50) vervsbff(!5-30) Moistnre 

PID/FID USCS: pooriy cobbies/bouiders hard(>30) drv 
very pooriy damp 

NOTES: moist 
wet 

saturated 
Primary Saoordinate 
Lithology Lithology Grain Size - Angulanry Induradon Induradon Plasdcity 

Deoth/Intervai Gravel Gravellv Color fsand/graven (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

. A Sand Sandv verv fine well rounded very loose l<4 blows/ft) verv soft (<2) very plasac 

^^•>le ID Silt Siltv Sordng (sand/gravel) i tme rounaed loose i-t-10) soft C-l) plasac 
Clav Clavev very well meaium subrounded medium dense 110-30) medium snfTI-i-S) siiehtiv piasnc 

8Jow Couati Bedrock Pebbly well coarse subangular dense (30-50) sdfflS-lS) nonplasac 
.: /Weathered?) % i , moderatelv very coarse anguiar very dense (>S0) very snff (15-30) Moisture 

PID/FID •:USCS: %li poorly cobbies/bouiders hartl>30) drv 

%n very poorly damp 
PTES: — ' — " " rnoisT 

saturated 



Appendix C 

Groundwater Elevation and LPH Thickness Data 

Higgins and Associates, 



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 
ID ETC DTW DTP PT 

PT 
X.8 

ADJ 
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 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 j 3602.11 34.03 32.90 1.13 0.901 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 0.00 0.00 33.45 3567.60 
MW-10 3602.961 34.77 0.00 0.00 34.77 3568.19 

ETC = Elevation Top of Casing 
DTW = Depth to water 
DTP = Depth to Petroleum 

Hydrocarbons 
PT = Measured Petroleum 

Thickness 

ADJ. DTW = Adjusted Depth to Water 
WTE = Water Table Elevation 
PTE = Elevation Top of Petroleum 
N.A. = Not Applicable 
All measurements in linear feet 



Appendix D 

Rising Head Permeability Test Data 

Higgins and Associates, 



1 

o 
X 

P P L / H o b b s S l u g T e s t MW-2 

-1 . 00 
1 . 00 

0. 00 

log t (min) 

1. 00 2. 00 3. 00 4. 00 

0. 67 

0. 33 

0. 00 

I 
o 

+ 
+ 

+ 
Ma t P o ' n t ^ S3 

I I I 

+ 

o 
+ 

°°o + 
o + 

I I I I 

1 . 00 

0. 67 

0. 33 

-0. 75 0.25 1.25 2.25 

log T t / r c-2 

3. 25 
0. 00 

4. 25 

o - Dat a 
+ - Ty pe Curve 

Slug Test: alpha = -6.0 

MATCH POINT SOLUTI ON 

t = 1 . OOOE+0000 

T t / r c « 2 = 1 . 7 7 8 E + 0 0 0 0 

T r a n s mi s s i v i t y = 5 . 3 4 1 E + 0 0 0 2 g p d / f t 
H y d r a u l i c . C o n d . = 2 . 9 6 7 E + 0 0 0 1 g p d / s q f t 
S t o r a t i v i t y = 1 . 0 0 0 E - Q 0 0 6 

WELL I NFORMAT I ON 

WELL I D E N T I F I C A T I O N 
DATE OF AQUIFER TEST 
AQUIFER THICKNESS ( b) 
VOLUME OF SLUG ( V ) 
EFFECT IVE RAD I US 
WELL RADIUS AT MEASURED WATER LEVELS ( r c ) 

MW-2 
0 7 / 1 5 / 9 9 
1. 8 0 0 E + 0 0 0 1 f t 
3 . 5 3 0 E - 0 0 0 2 cu f t 
1 . 6 7 0 E - 0 0 0 1 c u f t 
1 . 6 7 0 E - 0 0 0 1 f t 



P P L / H o b b s S l u g T e s t MW-2 

-1 . 00 
1 . 00 

0. 00 

log t ( mi n) 

1 . 00 2. 00 3. 00 4. 00 
1 . 00 

o 
X 

0. 67 

Wat ch 
Point 0. 67 

0. 33 

0. 00 

go , > o o 

-1 . 35 -0. 35 0.65 1 . 65 

log T t / r c - 2 

2. 65 

0. 33 

0. 00 
3. 65 

o — Dat a 
+ — Type Curve 

Slug Test: alpha = —1.0 

MATCH POINT SOLUTI ON 

t = 1 . 0 0 0 E + 0 0 0 0 

Tt / r c 2 = 4. 4 6 7 E - 0 0 0 1 

T r a n s m i s s i v i t y = 1 . 3 4 2 E + 0 0 0 2 g p d / f t 
H y d r a u l i c . C o n d . = 7 . 4 5 4 E + 0 0 0 0 g p d / s q f t 
S t o r a t i v i t y = 1 . 0 0 0 E - 0 0 0 1 

WELL I NFORMAT I ON 

WELL I D E N T I F I C A T I O N 
DATE OF AQUIFER TEST 
AQUIFER THICKNESS ( b) 
VOLUME OF SLUG ( V ) 
EFFECT IVE RAD I US 
WELL RADIUS AT MEASURED WATER LEVELS ( r c ) 

MW-2 
0 7 / 1 5 / 9 9 
1 . 8 0 0 E + 0 0 0 1 f t 
3 . 5 3 0 E - O O 0 2 cu f t 
1 . 6 7 0 E - 0 0 0 1 c u f t 
1 . 6 7 0 E - 0 0 0 1 f t 



P P L / H o b b s S l u g T e s t MW-2 

o 
X 

- 1 . 
1 . 00 

00 0. 00 

log t ( mi n) 

1 . 00 2. 00 

0. 67 

0. 33 

0. 00 

3. 00 4. 00 
1 

+ o 
+ 

I I I 

Ma t c to 
Po i n t „ 

+ 
o 

+ 

o 

1 

X + 
On 

O Q * * OO 
, + o o , I 

13 - 0 . 1 3 0 . 8 7 1 . 87 2. 87 3. 

1 . 00 

0. 67 

0. 33 

0. 00 

og T t / r c - 2 

- Dat a 
- Type Curve 

Slug Test: pha = -3.0 

MATCH POINT SOLUTION 

t = 1 . 0 0 0 E + 0 0 0 0 

T t / r c - 2 = 7 . 4 1 3 E - 0 0 0 1 

T r a n s mi s s i v i t y = 2 . 2 2 7 E + 0 0 0 2 g p d / f t 
H y d r a u l i c . C o n d . = 1 . 2 3 7 E + 0 0 0 1 g p a / s q f t 
S t o r a t i v i t y = 1 . 0 0 0 E - 0 0 0 3 

WEL L I NFORMAT I ON 

WELL I D E N T I F I C A T I O N 
DATE OF AQUIFER TEST 
AQUIFER THICKNESS ( b ) 
VOLUME OF SLUG ( V ) 
EFFECT IVE RAD I US 
WELL RADIUS AT MEASURED WATER LEVELS ( r c ) 

MW-2 
0 7 / 1 5 / 9 9 
1 . 8 0 0 E + 0 0 0 1 f t 
3 . 5 3 0 E - 0 0 0 2 cu f t 
1 . 6 7 0 E - 0 0 0 1 cu f t 
1 . 6 7 0 E - 0 0 0 1 f t 



P P L / H o b b s S l u g T e s t MW-9 

o 
X 

-1 . 00 
1 . 00 

0. 00 

0. 67 

0. 33 

0. 00 

T 

McPt ch 
+Po i nt o 

log t ( mi n) 

1 . 00 2. 00 

J_ 
-0.28 0.72 1.72 2.72 

log T t / r c - 2 

3. 00 

3. 72 

4. 00 
1 . 00 

- 0. 67 

0. 33 

0. 00 
4. 72 

o — Dat a 
+ — Type Curve 

Slug Test: alpha = -5.0 

MATCH POINT S0LUT I ON 

t = 1 . 0 0 0 E + 0 0 0 0 

T t / r c » 2 = 5. 2 4 8 E + 0 0 0 0 

T r a n s mi s s i v i t y = 1 . 5 7 6 E + 0 0 0 3 g p d / f t 
H y d r a u l i c . C o n d . = 8 . 7 5 7 E + 0 0 0 1 g p d / s q f t 
S t o r a t i v i t y = 1 . 0 0 0 E - 0 0 0 5 

WELL INFORMATION 

WELL IDENTIFICATION 
DATE OF AQUIFER TEST 
AQUIFER THICKNESS (b) 
VOLUME OF SLUG (V) 
EFFECT IVE RAD I US 
WELL RADIUS AT MEASURED WATER LEVELS ( r c) 

MW-9 
07/15/99 
1. 800E+0001 f t 
3. 530E-0002 cu f t 
1 . 670E-0001 cu f t 
1 . 670E-0001 f t 



P P L / H o b b s S l u g T e s t MW-9 

l o g t ( m i n ) 

- 1 . 
1 . 0 0 

0 0 0 . 0 0 1 . 0 0 2 . 0 0 3 . 0 0 4 . 0 0 
1 . 0 0 

- 1 . 
1 . 0 0 I 

+ 
+ 

I I I 

0 0 
1 . 0 0 

0 . 6 7 

McR c h 
P o i n t „ 

0 . 6 7 

H
/H

O
 

+ 
o 
+ 

+ 
+ 

0 . 3 3 - o + 

+ 
+ 
+ 

Q 
O 

X + 

0 . 3 3 

0 . 0 0 
- 0 . 

i I ! I 0 . 0 0 
7 5 

0 . 0 0 
- 0 . 2 5 0 . 7 5 1 . 7 5 2 . 7 5 

l o g T t / r c - 2 

3 . 7 5 4 . 
0 . 0 0 

7 5 

o — D a t a 

+ — T y p e C u r v e 
S l u g T e s t : a l p h a = - 1 0 . 0 

MATCH PO I NT S O L U T I ON 

t 1 . 0 0 0 E + 0 0 0 0 T r a n s m i s s i v i t y = 1 . 6 8 9 E + 0 0 0 3 g p d / f t 

H y d r a u l i c . C o n d . = 9 . 3 8 4 E + 0 0 0 1 g p d / s q f t 

T t / r c . 2 5 . 6 2 3 E + 0 0 0 0 S t o r a t i v i t y = 1 . 0 0 0 E - 0 0 1 0 

WEL L I NFORMAT I ON 

WELL I D E N T I F I C A T I O N M W - 9 

D A T E OF A O U I F E R T E S T 0 7 / 1 5 / 9 9 

A Q U I FER T H I C K N E S S ( b ) 1 . 8 0 0 E + 0 0 0 1 f t 

V O L U M E OF S L U G ( V ) 3 . 5 3 0 E - 0 0 0 2 c u f t 

E F F E C T I V E RAD I US 1 . 6 7 0 E - 0 0 0 1 c u f t 

WELL R A D I U S AT M E A S U R E D WATER L E V E L S ( r e ) 1 . 6 7 0 E - 0 0 0 1 f t 



P P L / H o b b s S l u g T e s t MW-9 

o 
X 

-1 . 00 
1 . 00 

0. 00 

log t ( mi n) 

1 . 00 2. 00 3. 00 4. 00 

0. 67 

0. 33 

0. 00 

+ 

I 

+ 
McR c h 

+o S 

•P 

+ 

+ 
_ o 

+ 
+ 
+ 

o + 
o + 

X + 
I + I I 

I 

1 . 00 

0. 67 

0. 33 

-0.31 0.69 1.69 2.69 

log T t / r c - 2 

0. 00 
3. 69 4. 69 

o — Dat a 
+ — Type Curve 

Slug T e s t : a l p h a = -8.0 

MATCH POI NT S0LUT I ON 

t = 1 . 0 0 0 E + 0 0 0 0 

Tt / r c- 2 = 4. 8 9 8 E + 0 0 0 0 

T r a n s m i ss i v i t y = 1 . 471 E + 0 0 0 3 g p d / f t 
H y d r a u l i c . C o n d . = 8 . 1 7 3 E + 0 0 0 1 g p d / s q f t 
S t o r a t i v i t y = 1 . 0 0 0 E - 0 0 0 8 

WELL I NFORMAT I ON 

WELL I DENT I F I CAT I ON 
DATE OF AQUIFER TEST 
A 0 U I F E R THICKNESS ( b ) 
VOLUME OF SLUG ( V ) 
EFFECT IVE RAD I US 
WELL RADIUS AT MEASURED WATER LEVELS ( r c ) 

MW-9 
0 7 / 1 5 / 9 9 
1. 8 0 0 E + 0 0 0 1 f t 
3 . 5 3 0 E - 0 0 0 2 cu f t 
1. 6 7 0 E - 0 0 0 1 cu f t 
1. 6 7 0 E - 0 0 0 1 f t 



P P L / H o b b s S l u g T e s t MW-9 

o 
X 

- 1 . 00 
1 . 00 

0. 0 0 

0. 67 

0. 33 

0. 00 
- 0 . 

T 

McA c h 
Po i n t 
+ o 

o 
+ + 

+ 
o+ 

l o g t ( mi n ) 

1 . 00 2 . 00 

12 0 . 8 8 1 . 88 2 . 88 

i og T t / r c . 2 

3. 00 

_L 
3. 88 

4. 00 
1 . 00 

0. 67 

0. 33 

0. 00 
4. 88 

o — Dat a 
+ — Type Curve 

S l u g T e s t : a l p h a = - 8 . 0 

MATCH POI NT S0LUT I ON 

t = 1 . 0 0 0 E + 0 0 0 0 

T t / r c- 2 = 7. 5 8 6 E + 0 0 0 0 

T r a n s m i s s i v i t y = 2 . 2 7 8 E + 0 0 0 3 g p d / f t 
H y d r a u l i c . C o n d . = 1 . 2 6 6 E + 0 0 0 2 g p d / s q f t 
S t o r a t i v i t y = 1 . 0 0 0 E - 0 0 0 8 

WELL I NFORMAT I ON 

WELL IDENTIFICATION 
DATE OF AQUIFER TEST 
AQUIFER THICKNESS ( b) 
VOLUME OF SLUG (V) 
EFFECT IVE RAD I US 
WELL RADIUS AT MEASURED WATER LEVELS ( r c) 

MW-9 
07/15/99 
1. 800E+0001 f t 
3. 530E-0002 cu f t 
1 . 670E-0001 c u f t 
1. 570E-0001 f t 



Appendix E 

Well Record Search 

Higgins and Associates, 



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 
SUITE B 
ENGLEWOOD, CO 80112 

Site Distribution Summary 

Agency / Database - Type of Records 

within 
1 

mile 

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



USGS WELLS 
(SEARCHED TO 1 Ml LE) 

Map of Sites within 1 mile 

Highways and Major Roads 
Roads 
Railroads 
Rivers or Water Bodies 
Utilities 

Categories correspond to database searches described in 
the Site Distribution Summary, beginning on Page #1. 

For More Information Call VISTA Information Solutions, Inc. ati 
Report ID: 990908005 

- 800 - 767 - 0403 
Date of Report: September 8,1999 

Page #2 



USGS WELLS 
(SEARCHED TO 1 MILE) 

Street Map 

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

Page #3 



USGS WELLS 
(SEARCHED TO 1 MILE) 

SITE INVENTORY 

MAP 
ID 

PROPERTY AND THE ADJACENT AREA 
(within 1 mile) 

N
O

N
 A

S
T

M
 

>
 

VISTA ID 
DISTANCE 

DIRECTION 

1 
USGS WATER WELL ID #324016103090601 
, NM 

X 
9402208 
0.28 Ml 

NE 

2 
USGS WATER WELL ID #324034103094401 
, NM 

X 
9402227 
0.56 Ml 

NW 

3 
USGS WATER WELL ID #324042103093601 
, NM 

X 
9402237 
0.65 Ml 

N 

4 
USGS WATER WELL ID #324003103083401 
, NM 

X 
9402186 
0.74 Ml 

E 

5 
USGS WATER WELL ID #324043103085001 
, NM 

X 
9402240 
0.82 Ml 

NE 

6 
USGS WATER WELL ID #324059103093201 
, NM 

X 
9402253 
0.95 Ml 

N 

7 
USGS WATER WELL ID #324031103102101 
, NM 

X 
9402226 
0.98 Ml 

NW 

An 'X' meets search criteria; a dot exceeds search criteria. 
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 #4 



UNMAPPED SITES 5 
H-
W 
< 
Z : 
o 
z- VISTA ID 

No Records Found 

An 'X' meets search criteria; a dot exceeds search criteria. 
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 #5 



USGS WELLS 
(SEARCHED TO 1 MILE) 

DETAILS 

PROPERTY AND THE ADJACENT AREA (within 1 mile) 

VISTA 
Address*: 

USGS WATER WELL ID #324016103090601 
NM 

VISTA I D#: 9402208 VISTA 
Address*: 

USGS WATER WELL ID #324016103090601 
NM Distance/Direction: 0.28 Ml / NE 

VISTA 
Address*: 

USGS WATER WELL ID #324016103090601 
NM 

Plotted as: Point 
USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A 

Map ID 

1 
Agency Address: SAME AS ABOVE 

Well ID: 324016103090601 

Latitude: 32.671111111111 

Longitude: -103.1516666666 

Section Township Range: SWSWNE S09 T19S R38E 

Surface Elevation: 3595. 

County FIPS: 35025 

VISTA 
Address*: 

USGS WATER WELL ID #324034103094401 
NM 

VISTA ID#: 9402227 VISTA 
Address*: 

USGS WATER WELL ID #324034103094401 
NM Distance/Direction: 0.56 Ml / NW 

VISTA 
Address*: 

USGS WATER WELL ID #324034103094401 
NM 

Plotted as: Point 
USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A 

Map ID 

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 
Address*: 

USGS WATER WELL ID #324042103093601 
NM 

VISTA ID#: 9402237 VISTA 
Address*: 

USGS WATER WELL ID #324042103093601 
NM Distance/Direction: 0.65 Ml / N 

VISTA 
Address*: 

USGS WATER WELL ID #324042103093601 
NM 

Plotted as: Point 
USGS Weils - 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 

* VISTA address includes enhanced city and ZIP. 
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 #6 



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

VISTA 
Address*: 

USGS WATER WELL ID #324003103083401 
NM 

VISTA ID#: 9402186 VISTA 
Address*: 

USGS WATER WELL ID #324003103083401 
NM Distance/Direction: 0.74 Ml /E 

VISTA 
Address*: 

USGS WATER WELL ID #324003103083401 
NM 

Plotted as: Point 
USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A 
Agency Address: SAME AS ABOVE 

Weil 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 
Address*: 

USGS WATER WELL ID #324043103085001 
NM 

VISTA ID#: 9402240 VISTA 
Address*: 

USGS WATER WELL ID #324043103085001 
NM Distance/Direction: 

Plotted as: 
0.82 Ml / NE 
Point 

USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A 

Map ID 

5 
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 
Address*: 

USGS WATER WELL ID #324059103093201 
NM 

VISTA ID#: 9402253 VISTA 
Address*: 

USGS WATER WELL ID #324059103093201 
NM Distance/Direction: 0.95 Ml / N 

VISTA 
Address*: 

USGS WATER WELL ID #324059103093201 
NM 

Plotted as: Point 
USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A 

Map ID 

6 
Agency Address: SAME AS ABOVE 

Well ID: 324059103093201 

Use: STOCK 

Latitude: 32.683055555555 

Longitude: -103.1588888888 

Quadrangle 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 
Address*: 

USGS WATER WELL ID #324031103102101 
NM 

VISTA ID#: 9402226 VISTA 
Address*: 

USGS WATER WELL ID #324031103102101 
NM Distance/Direction: 0.98 Ml / NW 

VISTA 
Address*: 

USGS WATER WELL ID #324031103102101 
NM 

Plotted as: Point 
USGS Wells - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A 
Agency Address: SAME A S ABOVE 

Well ID: 324031103102101 

Map ID 

7 

* VISTA address includes enhanced city and ZIP. 
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 #7 



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

Use: IRRIGATION 

Depth: 70.00 

Latitude: 32.675277777777 

Longitude: -103.1725 

Section Township Range: NENENW SOB T19S R38E 

Surface Elevation: 3604. 

Static Water Level: 11.45 

County FIPS: 35025 

* VISTA address includes enhanced city and ZIP. 
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 #8 



UNMAPPED SITES 

No Records Found 

* VISTA address includes enhanced city and ZIP. 
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 PageU9 



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. 

End of Report 

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, 



PPL/Hobbs 
Hobbs, New Mexico 

Soil Analytical Data 

Well Date Depth (ft) 

PID 
Reading 

(ppm) 
Benzene 
(mg/Kg) 

Toluene 
(mg/Kg) 

Ethylbenzcn 
e (mg/Kg) 

Xylenes 
(mg/Kg) 

TPH 
(mg/Kg) 

MW-2 07/13/99 10.0 -12.0 26 <0.025 <0.025 <0.025 <0.025 <10 
MW-2 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 20.0 - 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 O.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 O.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 O.025 O.025 <0.025 <0.025 <10 
MW-9 07/14/99 30.0 - 32.0 15 O.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 
(ug/L) 

Toluene 
(ug/L) 

Ethylbenzene 
(ug/L) 

Xylenes 
(ug/L) 

TPH 
(ug/L) 

MW-2 07/16/99 3.6 2.7 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 



PPL/Hobbs 
Hobbs, NM 

Inorganic Data 

(Results in mg/L unless otherwise noted) 

Analyte 

JNM Standards tor 
Groundwater with 
<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 O.0002 O.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 O.002 <0.002 

Calcium 140 98 95 150 96 

Chromium 0.05 O.005 <0.005 <0.005 <0.005 <0.005 

Lead 0.05 <0.005 <0.005 <0.005 <0.005 O.005 

Magnesium 24 17 16 20 15 

Potassium 3 3.1 3.3 3.9 2.9 

Selenium 0.05 0.0069 0.0055 0.005 0.0057 O.005 

Silver 0.05 O.005 O.005 O.005 <0.005 <0.005 

Sodium 86 75 110 38 83 

Alkalinity 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 1.3 

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 
/ ' v j s Albuquerque, New Mexico 87107 
, t i * j , Phone (505) 344-3777 

plNNAGlr Fax (505) 344-4413 

Pinnacle Lab ID number 907053 
August 05, 1999 

HIGGINS & ASSOCIATES, L.L.C 
9940 EAST COSTILLA AVE., STE.B 
ENGLEWOOD, CO 80112 

Project Name PPL/HOBBS 
Project Number (none) 

Attention: CHRIS HIGGINS 

On 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 results 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 H. Mitchell Rubensteip, Ph. D. 
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 

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 

Primed: 8/5/99: 12:58 PM Confidential File: 907053: COVEREP 



2709 :D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

EPA 8021 MODIFIED 

HIGGINS & ASSOCIATES, L.L.C PINNACLE I.D.: 907053 
(none) 
PPL/HOBBS 

SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 M W ^ - I O ' - ^ ' 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 

J ^ Y L B E N Z E N E 
W T A L XYLENES 

0.025 MG/KG < 0.025 < 0.025 < 0.025 J ^ Y L B E N Z E N E 
W T A L XYLENES 0.025 MG/KG < 0.025 < 0.025 < 0.025 

SURROGATE: 
TRIFLUOROTOLUENE (%) 86 91 89 
SURROGATE LIMITS ( 6 9 - 1 1 7 ) 

CHEMIST NOTES: 
N/A 

i l 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 



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 I.D. 907053 
PROJECT # : (none) 
PROJECT NAME : PPL/HOBBS 
SAMPLE. DATE DATE DATE DIL. 
ID. # CLIENT I.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 7/20/99 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 

StHYLBENZENE 0.025 MG/KG 3.2 < 0.025 1.2 

W T A L XYLENES 0.025 MG/KG 4.7 < 0.025 1.6 

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

CHEMIST NOTES: 
N/A 



A 2709-D Pan American Freeway NE 

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

GAS CHROMATOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

EPA 8021 MODIFIED 
HIGGINS & ASSOCIATES, L.L.C 
(none) 
PPL/HOBBS 

PINNACLE I.D.: 907053 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE . 
ANALYZED 

DIL. 
FACTOR 

07 MW-9-20'-22' 
08 MW-9-30'-32' 
09 MW-6-24'-26' 

NON-AQ 
NON-AQ 
NON-AQ 

7/14/99 
7/14/99 
7/14/99 

7/19/99 
7/19/99 
7/19/99 

7/21/99 
7/21/99 
7/21/99 

1 
1 
1 

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

BENZENE 
TOLUENE 

^ H Y L B E N Z E N E 
^>TAL XYLENES 

0.025 
0.025 
0.025 
0.025 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

< 0.025 
< 0.025 
< 0.025 
< 0.025 

< 0.025 
< 0.025 
< 0.025 
< 0.025 

< 0.025 
< 0.025 
< 0.025 
< 0.025 

SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS ( 69-117 ) 

90 90 93 

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 8021 MODIFIED 

HIGGINS & ASSOCIATES, L.L.C PINNACLE I.D.: 907053 
(none) 
PPL/HOBBS 

SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.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 MW-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 

m i Y L B E N Z E N E 0.025 MG/KG 0.98 < 0.025 0.25 

W r A L XYLENES 0.025 MG/KG 1.3 0.032 0.27 

SURROGATE: 
TRIFLUOROTOLUENE (%) 76 88 90 
SURROGATE LIMITS ( 6 9 - 1 1 7 ) 

CHEMIST NOTES: 
N/A 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 



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 I. 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 7/19/99 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 
J^HYLBENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025 

^Ph~AL XYLENES 0.025 MG/KG < 0.025 < 0.025 < 0.025 

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

CHEMIST NOTES: 
N/A 



" f 
2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 

: EPA 8021 MODIFIED 
: HIGGINS & ASSOCIATES, L.L.C 
:(none) 
: PPL/HOBBS 

PINNACLE I.D. 907053 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

16 MW-10-30'-32' 
17 MW-5-20'-22' 
18 MW-5-30'-32' 

NON-AQ 
NON-AQ 
NON-AQ 

7/15/99 
7/15/99 
7/15/99 

7/19/99 
7/19/99 
7/19/99 

7/21/99 
7/21/99 
7/21/99 

1 
1 

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

BENZENE 

TOLUENE 

J j U Y L B E N Z E N E 

W " A L XYLENES 

0.025 

0.025 

0.025 

0.025 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

< 0.025 

< 0.025 

< 0.025 

< 0.025 

< 0.025 

< 0.025 

< 0.025 

< 0.025 

12 
94 
95 
150 

SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS ( 69 - 117 ) 

83 86 73 

CHEMIST NOTES: 
N/A 



j \ 2709-D Pan American Freeway NE 

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

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.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: ( 6 9 - 1 1 7 ) 
CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuaueraue. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

TEST EPA 8021 MODIFIED 
MSMSD # 907053-01 PINNACLE I.D. 907053 
CLIENT HIGGINS & ASSOCIATES, L.L.C DATE EXRACTED 7/19/99 
PROJECT # (none) DATE ANALYZED 7/21/99 
PROJECT NAME PPL/HOBBS 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 ( 6 8 - 120) 20 

TOLUENE <0.025 1.00 11.3 1130 10.6 1060 6 ( 64 - 120 ) 20 

ETHYLBENZENE <0.025 1.00 11.4 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 

% Recovery = 

RPD (Relative Percent Difference) 

X 100 
(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
X 100 



2709-D Pan American Freeway NE 
Albuauerque, 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 I.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 NA 7/21/99 1 
20 MW-3 AQUEOUS 7/16/99 NA 7/21/99 1 
21 MW-4 AQUEOUS 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 

•KHYLBENZENE 
W T A L XYLENES 

0.5 UG/L 1.3 < 0.5 260 •KHYLBENZENE 
W T A L XYLENES 0.5 UG/L 0.5 < 0.5 280 

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 

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 7/22/99 1 
24 TRIP BLANK AQUEOUS 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/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

^ ~ A L XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
TRIFLUOROTOLUENE (%) 103 102 102 
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. 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 UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

TRIFLUOROTOLUENE (%) 102 
SURROGATE LIMITS: ( 6 9 - 1 1 7 ) 
CHEMIST NOTES: 
N/A 



\ 

PI 

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 UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
(TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS: 
CHEMIST NOTES: 
N/A 

69- 117 ) 
106 



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 I.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 ( 8 0 - 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 Result 



2709-D Pan American Freeway NE 

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 I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 MW-2-10'-12' NON-AQ 7/13/99 7/20/99 7/21/99 1 
02 MW-2-30'-30' NON-AQ 7/13/99 7/20/99 7/21/99 1 
03 MW-7-14'-16' NON-AQ 7/13/99 7/20/99 7/21/99 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 < 5.0 6.8 < 5.0 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG < 5.0 13 < 5.0 

J^LCULATED SUM: 19.8 

SURROGATE: 
O-TERPHENYL (%) 103 106 101 
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 

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 I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 MW-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 < 5.0 300 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 91 < 5.0 120 

^LCULATED SUM: 378 456 

Wr 
SURROGATE: 
O-TERPHENYL (%) 116 95 101 
SURROGATE LIMITS ( 66-151 ) 

CHEMIST NOTES: 
N/A 



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 I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 MW-9-20'-22' NON-AQ 7/14/99 7/20/99 7/21/99 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 7/21/99 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 < 5.0 < 5.0 < 5.0 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG < 5.0 < 5.0 < 5.0 

LCULATED SUM: 

SURROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS 

109 97 97 
( 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 I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
10 MW-6-30'-32' NON-AQ 7/14/99 7/20/99 7/21/99 1 
11 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 7/21/99 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 < 5.0 98 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 230 < 5.0 45 

^g^CULATED SUM: 881 143 

SURROGATE: 
O-TERPHENYL (%) 104 105 98 
SURROGATE LIMITS ( 66 - 151 ) 

CHEMIST NOTES: 



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 I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
13 MW-3-20'-22' NON-AQ 7/15/99 7/20/99 7/21/99 1 
14 MW-3-30'-32' NON-AQ 7/15/99 7/20/99 7/21/99 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 < 5.0 < 5.0 < 5.0 
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG < 5.0 < 5.0 < 5.0 

LCULATED SUM: 

SURROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS 

105 96 101 
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 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 7/20/99 7/23/99 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 < 5.0 < 5.0 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 American Freeway NE 
A M - . , M » * _ « — 

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

GAS CHROMATOGRAPHY RESULTS 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

REAGENT BLANK 
EPA 8015 MODIFIED (DIRECT INJECT) 
072099 
HIGGINS & ASSOCIATES, L.L.C 
(none) 
PPL/HOBBS 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

907053 
7/20/99 
7/20/99 
NON-AQ 

PARAMETER UNITS 
FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

MG/KG 10 
5.0 
5.0 

SURROGATE: 
fcTERPHENYL(%) 
JRROGATE LIMITS ( 80-151 ) 

105 

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 I.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 Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 



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 I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
19 MW-2 AQUEOUS 7/16/99 7/20/99 7/20/99 1 
20 MW-3 AQUEOUS 7/16/99 7/20/99 7/20/99 1 
21 MW-4 AQUEOUS 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 MG/L < 2.0 < 2.0 3.0 

FUEL HYDROCARBONS, C10-C22 1.0 MG/L < 1.0 < 1.0 < 1.0 
FUEL HYDROCARBONS, C22-C36 1.0 MG/L < 1.0 < 1.0 < 1.0 

^LCULATED SUM: 3.0 

SURROGATE: 
O-TERPHENYL (%) 90 95 94 
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 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

: EPA 8015 MODIFIED (DIRECT INJECT) 
: HIGGINS & ASSOCIATES, L.L.C 
:(none) 
: PPL/HOBBS 

PINNACLE I.D. 907053 

SAMPLE 
ID. # CLIENT I.D. 

DATE 
MATRIX SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

22 MW-10 
23 MW-9 

AQUEOUS 7/16/99 
AQUEOUS 7/16/99 

7/20/99 
7/20/99 

7/20/99 
7/21/99 

1 
1 

PARAMETER DET. LIMIT UNITS MW-10 MW-9 

FUEL HYDROCARBONS, C6-C10 
FUEL HYDROCARBONS, C10-C22 
FUEL HYDROCARBONS, C22-C36 

2.0 MG/L 
1.0 MG/L 
1.0 MG/L 

< 2.0 
< 1.0 
< 1.0 

< 2.0 
< 1.0 
< 1.0 

CALCULATED SUM: 

xROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS 

88 92 
( 79- 124 

CHEMIST NOTES: 

N/A 



PI 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

TEST 
BLANK I.D. 
CLIENT 
PROJECT# 
PROJECT NAME 

REAGENT BLANK 
EPA 8015 MODIFIED (DIRECT INJECT) 
072099 
HIGGINS & ASSOCIATES, L.L.C 
(none) 
PPL/HOBBS 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

907053 
7/20/99 
7/20/99 
AQUEOUS 

PARAMETER UNITS 
FUEL HYDROCARBONS, C6-C10 
FUEL HYDROCARBONS, C10-C22 
FUEL HYDROCARBONS, C22-C36 

MG/L 
MG/L 
MG/L 

2.0 
1.0 
1.0 

SURROGATE: 

•
TERPHENYL (%) 
JRROGATE LIMITS ( 78- 128 ) 

97 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

TEST 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

EPA 8015 MODIFIED (DIRECT INJECT) 
MSMSD# 
CLIENT 
PROJECT # 
PROJECT NAME 

: 072099 
: HIGGINS & ASSOCIATES, L.L.C 
: (none) 
: PPL/HOBBS 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

907053 
7/20/99 
7/20/99 
AQUEOUS 
MG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC SPIKED 
SPIKE SAMPLE 

% 
REC 

DUP DUP 
SPIKE % REC RPD 

REC 
LIMITS 

RPD 
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 = — X 100 

Spike Concentration 

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

Average Result 
X 100 



ATEL 
Aqua Tech Environmental Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Client #: T0499 

Pinnacle Laboratories Inc 

2709 - D Panamerican Pwy NE 

Albuquerque, NM 87107-

ReportDate: 03-Aug-99 

Attn: 

Phone: (505)344-3777 Ext: 

FAX: (505) 344-4413 

Our Lab #: MAR99-18140 

Date Logged-In: 7/23/99 

Matrix: Wastewater 

Project#: 072099-06 

Your Sample ID: 907053-19 

Sample Source: NPDES/WWTP's 

Client Project #: PO#: 907053/072006 

Date Submitted to Lab: 7/21/99 

- COLLECTION INFORMATION -

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

Test Group EPA Method Test Result 
Analysis „ ,„ , 

Units D a t e Analyst WS# 

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-iVIS 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 

Report Approved By: 

End of Report 

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

Lab Number MAR99-18140:Page 1 

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



ATEL 
Aqua Tech Environmental Laboratories, In 

CERTIFICATE OF ANALYSIS 

Client #: T0499 

Pinnacle Laboratories Inc 

2709 - D Panamerican Pwy NE 

Albuquerque, NM 87107-

Attn: 

Report Date: 02-Aug-99 

Phone: (505)344-3777 Ext: 

FAX: (505) 344-4413 

Our Lab #: MAR99-18141 

Date Logged-In: 7/23/99 

Matrix: Wastewater 

Project #: 072099-07 

Your Sample ID: 907053-20 

Sampie Source: NPDES/WWTP's 
Client Project #: PO#: 907053/072006 

Date Submitted to Lab: 7/21/99 

- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 12:30 PM 

Test Group EPA Method Test Result 
Analysis 

Units D a t e Analyst WS# 

^p.I-MS 6020 Lithium, Li 53 UG/L 7/29/99 KRG 15966 

SI-MS 200.8 Silicon, Si 65 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 

Report Approved By: 

End of Report 

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

Lab Sumber MAR99-18141 :Page I 

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



ATEL 
Aqua Tech Environmental Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Client #: T0499 

Pinnacle Laboratories Inc 

2709 - D Panamerican Pwy NE 

Albuquerque, NM 87107-

Report Date: 02-Aug-99 

Attn: 

Phone: (505) 344-3777 Ext: 

FAX: (505) 344-4413 

Our Lab #: MAR99-18142 

Date Logged-In: 7/23/99 

Matrix: Wastewater 

Project#: 072099-08 

Your Sample ID: 907053-21 
Sample Source: NPDES/WWTP's 

Client Project #: PO#: 907053/072006 

Date Submitted to Lab: 7/21/99 

Test Group EPA Method Test 

- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 1:00 PM 

Result 
Analysis 

Units D a t e Analyst WS# 

^ L l - M S 6020 Lithium, Li <50 UG/L 7/29/99 KRG 15966 

SI-MS 200.8 Silicon, Si 59 MG/L 7/29/99 KRG 15966 

SR-MS 200.8/6020 Strontium, Sr 860 UG/L 7/29/99 KRG 15966 

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

End of Report 
7. / / 

Report Approved By: / / ' , , \ f i • 

Deborah K. Johnson 

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

Lab Number MAR99-ISI42:Page I 

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



ATEL 
Aqua Tech Environmental Laboratories, Inc. 

- CERTIFICATE OF ANALYSIS -

Client #: T0499 

Pinnacle Laboratories Inc 
2709 - D Panamerican Pwy NE 
Albuquerque, NM 87107-

Report Date: 03-Aug-99 

Attn: 

Our Lab #: MAR99-18143 

Date Logged-In: 7/23/99 

Matrix: Wastewater 

Projects: 072099-09 

Phone: (505)344-3777 Ext: 

FAX: (505)344-4413 

Your Sample ID: 907053-22 
Sample Source: NPDES/WWTP's 

Client Project #: PO#: 907053/072006 
Date Submitted to Lab: 7/21/99 

- COLLECTION INFORMATION -
Date/Time/By. 7/16/99 1:15 PM 

Test Group EPA Method Test Result 
Analysis 

Units D a " t e Analyst WS# 

î Pl-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 

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

Lab Number MAR99-lSl4S:Page I 

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# Tes t ID Code Resul t Uni ts Added QC1 QC2 L im i t L imi t 

15966 LCS Ll C 19.206 UG/L 20 96 %R: 50 150 

15966 LCS SI C .177 MG/L 0.192 92 %R: 50 150 

15966 LCS SR C 29.613 UG/L 30 99 %R: 50 150 

15966 LCS U C 93.569 UG/L 100 94 %R: 50 150 

15966 LCSA 7.22.3 L! C 10328.854 UG/L 10000 103 %R: 50 150 

15966 LCSA 7.22.3 SI C .129 MG/L 0.1 129 %R: 50 150 

15966 LCSA 7.22.3 SR C 10679.795 UG/L 10000 107 %R: 50 150 

15966 LCSA 7.22.3 U C 959.612 UG/L 1000 96 %R: 50 150 

15966 LCSA 7.27.3 Ll C 10231.706 UG/L 10000 102 %R: 50 150 

15966 LCSA 7.27.3 SI C 9.617 MG/L 10 96 %R: 50 150 

15966 LCSA 7.27.3 SR c 10627.111 UG/L 10000 106 %R: 50 150 

15966 LCSA 7.27.3 U c 988.357 UG/L 1000 99 %R: 50 150 

15966 LCSS 7.26.4B U c 329.180714 MG/KG 357.1 92 %R: 50 150 

15906 MAR99-17709DTS-% D 82.736 % 0 %D 20 

^ ^ 9 6 6 MAR99-18140MLI M 538.823 UG/L 500 97 %R: 2 %RPD 75 125 

^ 3 6 5 MAR99-18140MSR M 2179.486 UG/L 1000 79 %R: 4 %RPD 75 125 

15S6S MAR99-18140MU M 530.346 UG/L 500 104 %R: 1 %RPD 75 125 

15S66 MAR99-18140S Ll S 549.744 UG/L 500 99 %R: 75 125 

15966 MAR99-18140SSR 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 MAR99-18141DLI D 51.065 UG/L 3 %D (<5 x MDL) 20 

15966 MAR99-18141DSI D 62.67 MG/L 3 %D 20 

15966 MAR99-18141DSR D 1166.979 UG/L 2 %D 20 

15966 MAR99-18141DU D 9.244 UG/L 4 %D (<5 x MDL) 20 

15906 MAR99-18224DTS-% D 62.583 % 7 %D 20 

15906 MAR99-182440 T S - % D 81.921 % 0 % 0 v 2 0 

159C5 MAR99-18256DTS-% D 33.442 % 1 %D 20 

15966 MAR99-18538MU M 28.2911052 MG/KG 32.7 86 %R: 4 %RPD 75 125 

15966 MAR99-18538S U S 29.3900065 MG/KG 32.9 89 %R: 75 125 

15965 MAR99-18539DU D .240295857 MG/KG 32 %o • (<5 x MDL) 20 

15966 MAR99-18544DU D 1.843 UG/L 86 %D ' (<5 x MDL) 20 

15906 PB 7.26.99 T S - % C 99.984 % 
15966 PBS 7.26.4BB U c .11 UG/L 

15966 PBW 7.22.3 Ll c 0 UG/L 

15966 PBW 7.22.3 SI c .042 MG/L 

15966 PBW 7.22.3 SR c .031 UG/L 

15966 PBW 7.22.3 U c .007 UG/L 

QC Code Legend 

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

- Page 1 of 2 



QUALITY CONTROL REPORT 
Printed: 8/3/99 

Lab# Test ID 

QC 
Code Result Units 

15966 PBW 7.27.3 Ll C 0 UG/L 

15966 PBW 7.27.3 SI C .034 MG/L 

15966 PBW 7.27.3 SR C 2.186 UG/L 

15966 PBW 7.27.3 U c .041 UG/L 

True - QC Calculations • 
Added QC1 

- QC Calculations - Lower Upper 
QC2 Limit Limit 

QC Code Legend 

B Blanks K Calibration Checks S Spikes 
C Control Samples M Matrix Spike Duplicates 
D Duplicates R Surrogates ' p e 2 of ~ 
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ATEL 
Aqua Tech Environmental Laboratories, Inc. 

- CERTIFICATE OF ANALYSIS 

Client #: T0499 

Pinnacle Laboratories Inc 

2709 - D Panamerican Pwy NE 

Albuquerque, NM 87107-

Report Date: 02-Ang-99 

Attn: 

Phone: (505) 344-3777 Ext: 

FAX: (505) 344-4413 

Our Lab #: MAR99-18545 

Date Logged-In: 7/26/99 

Matrix: Water 

Projects: 072299-24 

Your Sample ID: 907053-23 

Sample Source: NPDES/WWTP's 

Client Project #: PO#: 907053/072006 

Date Submitted to Lab: 7/23/99 

- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 1:45 PM 

Test Group EPA Method Test Result 
Analysis 

Units D a t e Analyst WS# 

J ^ L I - M S 6020 Lithium, Li <50 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 15966 

End of Repon 

Report Approved By: - : ± S ; • - * " •' ' ' 

Deborah K. Johnsofl/ 
This report shall nol be reproduced, except in its entirety: without the written approval of the laboratory: 

Lab Sumber MAR99-lS545:Page I 

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 

ws# Lab# Test ID 
QC 

Code Result Units 
True 
Added 

- QC Calculations -
QC1 

QC Calculations - Lower 
QC2 Limit 

Upper 
Limit 

15966 LCS Ll C 19.206 UG/L 20 96 %R: 50 150 
15966 LCS SI C .177 MG/L 0.192 92 %R: 50 150 
15966 LCS SR C 29.613 UG/L 30 99 %R: 50 150 
15966 LCS U C 93.569 UG/L 100 94 %R: 50 150 
15966 LCSA 7.22.3 Ll C 10328.854 UG/L 10000 103 %R: 50 150 

15966 LCSA 7.22.3 SI C .129 MG/L 0.1 129 %R: 50 150 
15966 LCSA 7.22.3 SR C 10679.795 UG/L 10000 107 %R: 50 150 

15966 LCSA 7.22.3 U C 959.612 UG/L 1000 96 %R: 50 150 
15966 LCSA 7.27.3 Ll C 10231.706 UG/L 10000 102 %R: 50 150 

15966 LCSA 7.27.3 SI C 9.617 MG/L 10 96 %R: 50 150 

15966 LCSA 7.27.3 SR C 10627.111 UG/L 10000 106 %R: 50 150 

15966 LCSA 7.27.3 U C 988.357 UG/L 1000 99 %R: 50 150 
15966 LCSS 7.26.4B U C 329.180714 MG/KG 357.1 92 %R: 50 150 

15906 MAR99-17709DTS-% D 82.736 % 0 %D 20 

^15966 MAR99-18140MLI M 538.823 UG/L 500 97 %R: 2 %RPD 75 125 

P5966 MAR99-18140MSR M 2179.486 UG/L 1000 79 %R: 4 %RPD 75 125 
15966 MAR99-18140MU M 530.346 UG/L 500 104 %R: 1 %RPD 75 125 

15966 MAR99-18140S Ll S 549.744 UG/L 500 99 %R: 75 125 

15966 MAR99-18140SSR s 2262.834 UG/L 1000 87 %R: 75 125 

15966 MAR99-18140SU s 526.948 UG/L 500 104 %R: 75 125 

15966 MAR99-18141DLI D 51.065 UG/L 3 %D (<5xMDL) 20 

15966 MAR99-18141DSI D 62.67 MG/L 3 %D 20 

15966 MAR99-18141DSR D 1166.979 UG/L 2 %D 20 

15966 MAR99-18141DU D 9.244 UG/L 4 %D (<5 x MDL) 20 

15906 MAR99-18224DTS-% D 62.583 % 7 %D 20 

15906 MAR99-18244D TS-% D 81.921 % 0 %D >- 20 
15906 MAR99-18256DTS-% D 83.442 % 1 %D 20 

15966 MAR99-18538MU M 28.2911052 MG/KG 32.7 86 %R: 4 %RPD 75 125 

15966 MAR99-18538S U S 29.3900065 MG/KG 32.9 89 %R: 75 125 

15966 MAR99-18539DU D .240295857 MG/KG 32 %D * (<5 x MDL) 20 

15966 MAR99-18544DU D 1.843 UG/L 86 %D * (<5 x MDL) 20 

15906 PB 7.26.99 TS-% C 99.984 % 
15966 PBS 7.26.4BB U c .11 UG/L 

15966 PBW 7.22.3 Ll c 0 UG/L 

15966 PBW 7.22.3 SI c .042 MG/L 

15966 PBW 7.22.3 SR c .031 UG/L 

15966 PBW 7.22.3 U c .007 UG/L 

QC Code Legend 

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

a Page 1 of 2 



- QUALITY CONTROL REPORT -
Printed: 8/3/99 

QC 

ws# Lab# Test ID Code Result Units 

15966 PBW 7.27.3 Ll C 0 UG/L 

15966 PBW 7.27.3 SI C .034 MG/L 

15966 PBW 7.27.3 SR C 2.186 UG/L 

15966 PBW 7.27.3 U C .041 UG/L 

True -- QC Calculations -- - QC Calculations - Lower Upper 
Added QC1 QC2 Limit Limit 

QC Code Legend 

B Blanks K Calibration Checks S Spikes 
C Control Samples M Matrix Spike Duplicates 
D Duplicates R Surrogates Page 2 of 2 
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Environmental Services Laboratory, Inc. E s L 

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 (El60.1) 

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. 

17400 SW Upper Booties Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Sincerely, 

Kimberly Hill 
Project Manager 

Technical Review 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



jcjaviroamexitai services i^aooracory 
., „ nn 

CLIENT: Pinnacle Laboratories 

Lab Order: 9907110 

Project: 907053/HIGGINS/PPL/Hobbs 

Lab ID: 9907110-01A 

Client Sample ID: 907053-19 

Tag Number: 

Collection Date: 7/16/99 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units D F Date Analyzed 

ALKALINITY EPA 310.0 Analyst: sld 
Alkalinity, Total (As CaC03) 350 5 mg/L CaC03 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 
Chloride 28 5 mg/L 10 7/26/99 

FLUORIDE EPA 340.2 Analyst: sld 
Fluoride 1.1 0.2 mg/L 1 7/27/99 

S U L F A T E EPA 375.4 Analyst: sld 
Sulfate 150 25 mg/L 12.5 7/21/99 

TOTAL D ISSOLVED SOLIDS EPA 160.1 Analyst: sld 
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 7/29/99 

ICP METALS SW 6010 / E P A 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 

Calcium 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 

; of w 



Environmental Services Laboratory Date: 04-Aag-99 

C L I E N T : Pinnacle Laboratories Cl ient Sample I D : 907053-19 

Lab O r d e r : 9907110 Tag Number : 

Pro jec t : 907053/HIGGINS/PPL/Hobbs Col lect ion Date: 7/16/99 

L a b I D : 9907110-01A M a t r i x : AQUEOUS 

Analyses Result L i m i t Qua l Units D F Date Analyzed 

PAH BY SIM, AQUEOUS SW 8270B Analyst: ams 
1-Methylnaphthalene ND 0.4 ug/L 1 7/27/99 

2-Methylnaphthalene ND 0.4 ug/L 1 7/27/99 

Acenaphthene ND 0.4 ug/L 1 7/27/99 

Acenaphthylene' ND 0.4 pg/L 1 7/27/99 

Anthracene ND 0.4 pg/L 1 7/27/99 

Benz(a)anth racene ND 0.4 pg/L 1 7/27/99 

Benzo(a)pyrene ND 0.4 pg/L 1 7/27/99 

Benzo(b)fluoranthene ND 0.4 pg/L 1 7/27/99 

Benzo(g,h,i)perylene ND 0.4 pg/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 pg/L 1 7/27/99 

Chrysene ND 0.4 pg/L 1 7/27/99 

Dibenz(a,h)anth racene ND 0.4 pg/L 1 7/27/99 

Fluoranthene ND 0.4 pg/L 1 7/27/99 

Fluorene ND 0.4 pg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 pg/L 1 7/27/99 

Naphthalene ND 0.4 pg/L 1 7/27/99 

Phenanthrene ND 0.4 pg/L 1 7/27/99 

Pyrene ND 0.4 pg/L 1 7/27/99 

Surr: 2-Fluorobiphenyl 46.0 43-116 %REC 1 7/27/99 

Surr: 4-Terphenyl-d14 84.0 33-141 %REC 1 7/27/99 

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 

2 of 10 



Environmental Services Laboratory Date: 04-Aug-99 

CLIENT: Pinnacle Laboratories 

Lab Order: 9907110 

Project: 907053/HIGGINS/PPL/Hobbs 

Lab ID: 9907110-02A 

Client Sample ID: 907053-20 
Tag Number: 

Collection Date: 7/16/99 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units D F Date Analyzed 

ALKALINITY EPA 310.0 Analyst: sld 
Alkalinity, Total (As CaC03) 340 5 mg/L CaC03 1 7/22/99 

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

CHLORIDE EPA 325.3 Analyst: sld 
Chloride 170 5 mg/L 10 7/26/99 

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

S U L F A T E EPA 375.4 Analyst: sld 
Sulfate 76 25 mg/L 5 7/21/99 

TOTAL D ISSOLVED SOLIDS EPA 160.1 Analyst: sld 
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 7/29/99 

ICP METALS SW 6 0 1 0 / E P A 200. Analyst: btn 
Arsenic 0.0058 0.005 mg/L 1 7/28/99 

Barium 0.095 0.005 mg/L 1 7/28/99 

Boron 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 7/28/99 

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 7/28/99 

Sodium 75 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 

3 Of 10 



Environmental Services Laboratory Date: 04-Aug-99 

C L I E N T : Pinnacle Laboratories Cl ient Sample I D : 907053-20 

Lab O r d e r : 9907110 Tag Number : 

Pro jec t : 907053/HIGGINS/PPL/Hobbs Col lect ion Date: 7/16/99 

Lab I D : 9907110-02A M a t r i x : AQUEOUS 

Analyses Result Limit Qua l Units D F Date Analyzed 

PAH BY SIM, A Q U E O U S 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 pg/L 1 7/27/99 

Acenaphthylene ND 0.4 pg/L 1 7/27/99 

Anthracene ND 0.4 pg/L 1 7/27/99 

Benz(a)anthracene ND 0.4 pg/L 1 7/27/99 

Benzo(a)pyrene ND 0.4 pg/L 1 7/27/99 

Benzo(b)fluoranthene ND 0.4 pg/L 1 7/27/99 

Benzo(g,h,i)perylene ND 0.4 pg/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 pg/L 1 7/27/99 

Chrysene ND 0.4 pg/L 1 7/27/99 

Dibenz(a,h)anthracene ND 0.4 pg/L 1 7/27/99 

Fluoranthene ND 0.4 pg/L 1 7/27/99 

Fluorene ND 0.4 pg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 pg/L 1 7/27/99 

Naphthalene ND 0.4 pg/L 1 7/27/99 

Phenanthrene ND 0.4 pg/L 1 7/27/99 

Pyrene ND 0.4 pg/L 1 7/27/99 

Surr: 2-Fluorobiphenyl 52.0 43-116 %REC 1 7/27/99 

Surr: 4-Terphenyl-d14 82.0 33-141 %REC 1 7/27/99 

Surr: Nitrobenzene-d5 39.0 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 

4 of 10 



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: sld 
Alkalinity, Total (As CaC03) 580 5 mg/L CaC03 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: sld 
Chloride 190 5 mg/L 10 7/26/99 

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

SULFATE EPA 375.4 Analyst: sld 
Sulfate 120 25 mg/L 5 7/21/99 

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 6 0 1 0 / E P A 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 7/28/99 
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 7/28/99 
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 

J Of 10 



Environmental Services Laboratory Date: 04-Aug-99 

C L I E N T : Pinnacle Laboratories Cl ient Sample I D : 907053-21 

Lab O r d e r : 9907110 Tag Number : 

Pro jec t : 907053/HIGGINS/PPL/Hobbs Collect ion Date: 7/16/99 

L a b I D : 9907110-03A M a t r i x : AQUEOUS 

Analyses Result L i m i t Qua l Units D F Date Analyzed 

PAH BY SIM, AQUEOUS SW 8270B Analyst: ams 
1-Methylnaphthalene 10.8 0.4 1 7/27/99 

2-Methylnaphthalene 10.3 0.4 ug/L 1 7/27/99 

Acenaphthene ND 0.4 pg/L 1 7/27/99 

Acenaphthylene ND 0.4 pg/L 1 7/27/99 

Anthracene ND 0.4 pg/L 1 7/27/99 

Benz(a)anthracene ND 0.4 pg/L 1 7/27/99 

Benzo(a)pyrene ND 0.4 pg/L 1 7/27/99 

Benzo(b)fiuoranthene ND 0.4 pg/L 1 7/27/99 

Benzo(g,h,i)perylene ND 0.4 pg/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 pg/L 1 7/27/99 

Chrysene ND 0.4 pg/L 1 7/27/99 

Dibenz(a,h)anthracene ND 0.4 pg/L 1 7/27/99 

Fluoranthene ND 0.4 pg/L 1 7/27/99 

Fluorene 0.76 0.4 pg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 pg/L 1 7/27/99 

Naphthalene 7.76 0.4 pg/L 1 7/27/99 

Phenanthrene 1.08 0.4 pg/L 1 7/27/99 

Pyrene ND 0.4 pg/L 1 7/27/99 

Surr: 2-Fluorobiphenyl 63.0 43-115 %REC 1 7/27/99 

Surr: 4-Terphenyl-d14 92.0 33-141 %REC 1 7/27/99 

Surr: Nitrobenzene-d5 48.0 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 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 6 of 10 



Environmental Services Laboratory Date: 04-Aug-99 

CLIENT: Pinnacle Laboratories 

Lab Order: 9907110 

Project: 907053/HIGGINS/PPL/Hobbs 

Lab ID: 9907110-04A 

Client Sample ID: 907053-22 

Tag Number: 

Collection Date: 7/16/99 

Matrix: AQUEOUS 

Analyses Result L i m i t Qua l Units DF Date Analyzed 

ALKALINITY EPA 310.0 Analyst: s ld 
Alkalinity, Total (As CaC03) 430 5 mg/L CaC03 1 7/22/99 

BROMIDE 4500 B Analyst: s ld 
Bromide 0.8 0.1 mg/L 1 7/28/99 

CHLORIDE EPA 325.3 Analyst: s ld 
Chloride 100 50 mg/L 100 7/26/99 

FLUORIDE EPA 340.2 Analyst: s ld 
Fluoride 1.3 0.2 mg/L 1 7/27/99 

SULFATE EPA 375.4 Analyst: s ld 
Sulfate 59 25 mg/L 5 7/21/99 

TOTAL DISSOLVED SOLIDS EPA 160.1 Analyst: s ld 
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 7/29/99 

ICP METALS SW 6 0 1 0 / E P A 200. Analyst: btn 
Arsenic 0.0052 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 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 7/28/99 
Lead ND 0.005 mg/L 1 7/28/99 
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 

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 

7 of10 



Environmental Services Laboratory Date: 04-Aug-99 

CLIENT: Pinnacle Laboratories 

Lab Order: 9907110 

Project: 907053/HIGGINS/PPL/Hobbs 

Lab ID: 9907110-04A 

Client Sample ID: 907053-22 
Tag Number: 

Collection Date: 7/16/99 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

PAH BY SIM, A Q U E O U S SW 8270B Analyst: 
1 -Methylnaphthalene ND 0.4 MQ/L 1 7/27/99 

2-Methylnaphthalene ND 0.4 1 7/27/99 

Acenaphthene ND 0.4 Mg/L 1 7/27/99 

Acenaphthylene ND 0.4 M9/L 1 7/27/99 

Anthracene ND 0.4 pg/L 1 7/27/99 

Benz(a)anthracene ND 0.4 pg/L 1 7/27/99 

Benzo(a)pyrene ND 0.4 pg/L 1 7/27/99 

Benzo(b)fluoranthene ND 0.4 ug/L 1 7/27/99 

Benzo(g,h,i)perylene ND 0.4 pg/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 pg/L 1 7/27/99 

Chrysene ND 0.4 pg/L 1 7/27/99 

Dibenz(a,h)anthracene ND 0.4 pg/L 1 7/27/99 

Fluoranthene ND 0.4 pg/L 1 7/27/99 

Fluorene ND 0.4 pg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 pg/L 1 7/27/99 

Naphthalene ND 0.4 pg/L 1 7/27/99 

Phenanthrene ND 0.4 pg/L 1 7/27/99 

Pyrene ND 0.4 pg/L 1 7/27/99 

Surr: 2-Fluorobiphenyl 58.0 43-116 %REC 1 7/27/99 

Surr: 4-Terphenyl-d14 95.0 33-141 %REC 1 7/27/99 

Surr: Nitrobenzene-d5 36.0 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 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 8 of 10 



Environmental Services Laboratory Date: 04-Aug-99 

C L I E N T : Pinnacle Laboratories Client Sample ID: 907053-23 

L a b Order: 9907110 Tag Number: 

Pro jec t : 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99 

Lab I D : 9907110-05A Matrix: A Q U E O U S 

Analyses Result Limit Qual Units D F Date Analyzed 

ALKALINITY E P A 310.0 Analyst: sld 
Alkalinity, Total (As CaC03) 2800 5 mg/L CaC03 1 7/22/99 

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

CHLORIDE EPA 325.3 Analyst: s ld 
Chloride 140 5 mg/L 10 7/26/99 

FLUORIDE EPA 340.2 Analyst: sld 
Fluoride 0.66 0.2 mg/L 1 7/27/99 

S U L F A T E EPA 375.4 Analyst: sld 
Sulfate 85 25 mg/L 5 7/21/99 

TOTAL DISSOLVED SOLIDS E P A 160.1 Analyst: sld 
Total Dissolved Solids (Residue, 740 100 mg/L 10 8/3/99 
Filterable) 

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

ICP METALS SW 6 0 1 0 / E P A 200. Analyst: btn 
Arsenic ND 0.005 mg/L 1 7/28/99 

Barium 0.12 0.005 mg/L 1 7/28/99 

Boron 0.13 0.01 mg/L 1 7/28/99 

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/L 1 7/28/99 

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 7/28/99 

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 9 of 10 



Environmental Services Laboratory Date: 04-Aug-99 

CLIENT: Pinnacle Laboratories 

Lab Order: 9907110 

Project: 907053/HIGGINS/PPL/Hobbs 

Lab ID: 9907110-05A 

Client Sample ID: 907053-23 

Tag Number: 

Collection Date: 7/16/99 

Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

PAH BY SIM, A Q U E O U S SW 8270B Analyst: 
1 -Methylnaphthalene ND 0.4 M9/L 1 7/27/99 

2-Methylnaphthalene ND 0.4 ug/L 1 7/27/99 

Acenaphthene ND 0.4 ug/L 1 7/27/99 

Acenaphthylene ND 0.4 pg/L 1 7/27/99 

Anthracene ND 0.4 pg/L 1 7/27/99 

Benz(a)anthracene ND 0.4 pg/L 1 7/27/99 

Benzo(a)pyrene ND •0.4 pg/L 1 7/27/99 

Benzo(b)fluoranthene ND 0.4 pg/L 1 7/27/99 

Benzo(g,h,i)perylene ND 0.4 pg/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 pg/L 1 7/27/99 

Chrysene ND 0.4 pg/L 1 7/27/99 

Dibenz(a,h)anthracene ND 0.4 pg/L 1 7/27/99 

Fluoranthene ND 0.4 pg/L 1 7/27/99 

Fluorene ND 0.4 pg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 pg/L 1 7/27/99 

Naphthalene ND 0.4 pg/L 1 7/27/99 

Phenanthrene ND 0.4 pg/L 1 7/27/99 

Pyrene ND 0.4 pg/L 1 7/27/99 

Surr: 2-Fluorobiphenyl 57.0 43-116 %REC 1 7/27/99 
Surr: 4-Terphenyl-d14 103.0 33-141 %REC 1 7/27/99 

Surr: Nitrobenzene-d5 39.0 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 

10 of 10 
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