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December 28, 1999 

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

RE: Comprehensive Report Addendum 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 Addendum for Groundwater Abatement Plan AP-10 at the Line NM-1-1 Site located in Hobbs, 

New Mexico. The above referenced report is based on the completion of the scope of work outlined in 

the Stage 1 Abatement Plan dated March 22,1999, and the Comprehensive Report dated September 

15, 1999. The abatement plan and comprehensive report 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. 

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 and Associates, L.L.C. 

Chris Higgins ( I f / 

NMUSTB Certified Scientist #234 

President 
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1.0 Project Background and Initial Abatement Activities 

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. The nearest well is located approximately 400 feet 
east/southeast of the pipeline release. 

On October 27, 1999, Phillips Pipe Line (Phillips) personnel discovered a release of unrefined petroleum 
products (crude oil) associated with a local well field gathering pipeline 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. 

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 geophysical investigative 
methods; Surface Induction Profiling (SIP) and Vertical Induction Profiling (VIP). 

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. Details of the 
geophysical survey are discussed in the Comprehensive report dated September 15, 1999. 

Higgins and Associates, uc 



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

December 28,1999 
Page 2 

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 when 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 October 20, 1999, a total of approximately 2,400 gallons (57.1 barrels) of crude oil have 
been recovered. 
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2.0 Stage 1 Abatement Plan Assessment Activities 

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. 

On October 18, 1999 through October 19, 1999, Higgins and Associates supervised the drilling and 

installation of monitoring wells MW-11, MW-12, monitoring points MP-1, MP-2, and vapor extraction 

wells SV-1 and SV-2. Monitoring wells MW-11 and MW-12 were installed to further delineate the 

dissolved hydrocarbon plume. Monitoring points MP-1 and MP-2, and vapor extraction wells SV-1 and 

SV-2 were installed within the hydrocarbon plume for the purpose of performing soil vapor extraction and 

biovent pilot tests. The pilot tests were performed on October 20, 1999 through October 24, 1999. The 

results of the pilot tests will be presented in detail in the forthcoming Stage 2 Abatement Plan. 

Soil samples were logged by a geologist and 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 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. 

Monitoring wells MW-2 through MW-4, and MW-6 through MW-12 were constructed to depths of 34 to 
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 annulus of each well was backfilled with 10/20 silica 
sand to approximately 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. 
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Monitoring well MW-5 was constructed as above except that 4-inch diameter well materials were utilized. 

The larger diameter well materials were used are to facilitate the installation of a product recovery system 

if warranted. 

Monitoring points MP-1 and MP-2 were constructed utilizing 2-inch diameter schedule 40 PVC screen and 

casing. Well MP-1 was installed to a depth of 20 feet with a screened interval of 10 to 20 feet below 

ground surface. Well MP-2 was installed at a depth of 35 feet with a screened interval of 10 to 35 feet. 

Vapor extraction well SV-1 was constructed as per MP-1 and SV-2 was constructed as per MP-2 except 

that 4-inch diameter materials were utilized. 
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2.2 Groundwater Monitoring and Sampling 

On July 16,1999, groundwater samples were collected from the monitoring wells MW-2, MW-3, MW-4, 

MW-9, and MW-10. 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. On 

October 20, 1999 groundwater samples were collected from monitoring wells MW-2, MW-3, and MW-9 

through MW-12. The October 1999 groundwater samples were analyzed for BTEX, TPH, and chloride as 

per the approved work plan dated March 22, 1999. 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. 

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. The quality assurance plan was presented for all sampling 

activities in the Stage I Abatement Plan 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. 

2.4 Additional Excavation/Free Product Recovery Activities 

On November 16, 1999 through November 18, 1999, Higgins and Associates supervised excavation 

activities adjacent to the crude oil release point. The excavation activities during this period consisted of 

using a track hoe to "pothole" down to the oil/water interface to facilitate more aggressive product 

recovery. A vacuum truck is utilized periodically to pump the product from the excavation. As of 

December 10, 1999, approximately 5,000 gallons (119 barrels) of crude oil have been recovered utilizing 

this recovery method. 
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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 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. 

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 A 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. In 

July 1999, crude oil was detected in wells MW-1, MW-5, MW-6, MW-7, and MW-8. In October 1999, 

crude oil was detected in wells MW-1, MW-4, MW-5, MW-6, MW-7, MW-8, MP-1,and SV-2. The 

groundwater elevation and LPH thickness data for October 20, 1999 is in Appendix B. Figure 2 depicts 

the groundwater potentiometric surface map for the October 20, 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. ^ 
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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. 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 O.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 O.025 <0.025 <10 

MW-4 07/14/99 20-22 0 <0.025 <0.025 <0.025 0.032 <10 

MW-4 07/14/99 30-32 134 0.029 0.16 0.25 0.27 286 

MW-5 07/15/99 20-22 314 <0.025 <0.025 <0.025 <0.025 <10 

MW-5 07/15/99 30 - 32 >2,000 12 94 95 150 50,600 

MW-6 07/14/99 24-26 16 <0.025 <0.025 <0.025 <0.025 <10 

MW-6 07/14/99 30-32 331 0.074 0.62 0.98 1.3 1,762 

MW-7 07/13/99 14-16 16 <0.025 <0.025 <0.025 <0.025 <10 
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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 O.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 

MW-11 10/19/99 14-16 2 <0.025 <0.025 <0.025 <0.025 <10 

MW-11 10/19/99 30-32 3 <0.025 <0.025 <0.025 <0.025 <10 

MW-12 10/19/99 14-16 1.1 <0.025 <0.025 <0.025 <0.025 <10 

MW-12 10/19/99 30-32 2.4 <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, and to the south and west by MW-11 and MW-12. 

The soil analytical reports are included in Appendix C. 

4.2 Dissolved Phase Hydrocarbons 

The lateral extent of the dissolved phase hydrocarbons has been defined to the north (MW-2), to the east 

(MW-3), to the south/southeast (MW-9 and MW-10), and to the south/southwest (MW-11 and MW-12). 

The following table summarizes the groundwater analytical data for BTEX and TPH during the 

assessment activities. 

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 
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MW-2 10/20/99 4.2 2.5 1.3 1.3 <2,000 

MW-3 07/16/99 <0.5 <0.5 <0.5 <0.5 <2,000 

MW-3 10/20/99 2.6 1.0 <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-9 10/20/99 2.8 <0.5 <0.5 <0.5 <2,000 

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

MW-10 10/20/99 3.8 2.3 <0.5 <0.5 <2,000 

MW-11 10/20/99 <0.5 <0.5 1.2 1.3 <2,000 

MW-12 10/20/99 1.1 <0.5 <0.5 <0.5 <2,000 

In October 1999, monitoring wells MW-1 and MW-4 through MW-8 were not sampled due to the presence 

of LPH. Figure 3 is the Hydrocarbon Concentration Map which shows the analytical data for BTEX and 

TPH. The wells sampled in October 1999 are below the action levels for BTEX. The groundwater 

analytical reports are included in Appendix C. 

4.3 Dissolved Phase Polvaromatic Hydrocarbons 

In July 1999, 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 report is included in Appendix C. 

4.4 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. On October 20, 1999, LPH was detected in wells MW-1, MW-4, MW-5, MW-6, MW-

7, and MW-8. The LPH thickness ranged from 0.85 feet in MW-4 to 14.88 feet in MW-1. Figure 4 is an 

isopleth map depicting the apparent LPH plume for October 1999. 
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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 2 

Abatement Plan. 

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 C. 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. In July 

1999, total dissolved solids ranged from 510 mg/L to 1,000 mg/L. Chloride ranged from 28 mg/L to 190 

mg/L. In October 1999, the chloride concentrations ranged from 110 mg/L to 180 mg/L. The NMWQCC 

chloride standard for groundwater with less than 10,000 mg/L TDS 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 a TDS 

of less than 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 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. 

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. 

The crude oil removed from the excavation pothole is transported by vacuum trucks and hauled off to the 

Phillips Pipe Line - Gaines Pump Station. 
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6.0 Land Ownership and Well Records Search 

A record search for area landownership and water wells within 1 mile of the site was performed. The wells 

listed from the ENTRAC record search are U.S.G.S. registered. The New Mexico registered wells are 

shown in the Baker Water Well record search. 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. 

There are 18 New Mexico registered wells within a one mile radius of the project site. The installation 

dates are unknown. Some of the wells are designated domestic/stock or unused. Most of the wells are 

located upgradient of the project site and all the wells listed are outside the immediate area of the 

dissolved hydrocarbon plume. The ENTRAC Corporation and Baker record search with associated maps 

are in Appendix D. 
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7.0 Conclusions and Recommendations 

The migration of crude oil appears to have limited shallow, 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 boring MW-2, to the south and east by borings MW-3, MW-9, and MW-10, and to 

the south and west by borings MW-11 and MW-12. 

On October 20, 1999, liquid phase hydrocarbons (LPH) were detected in wells MW-1, MW-4, MW-

5, MW-6, MW-7, and MW-8. The LPH thickness ranged from 0.85 feet in MW-4 to 14.88 feet in 

MW-1. The LPH plume appears to have been defined. 

In November 1999, aggressive crude oil product recovery continued. A "pothole" within the 

existing excavation was advanced to a depth of 35 feet to enhance crude oil recovery. A 

vacuum truck is removing crude oil periodically. As of December 10, 1999, approximately 5,000 

gallons of crude oil have been recovered using the vacuum truck. 

• The lateral extent of the dissolved phase hydrocarbons has been defined to the north (MW-2), to 

the east (MW-3), to the south/southeast (MW-9 and MW-10), and to the south/southwest (MW-11 

and MW-12). In October 1999, monitoring wells MW-1 and MW-4 through MW-8 were not 

sampled due to the presence of LPH. All the wells sampled are reported below the NMED 

cleanup standards for BTEX. 

As of December 10, 1999, a total of approximately 7,400 gallons (176.1 barrels) of crude oil 

have been recovered by hand bailing, the product removal system, and the use of the vacuum 

truck. 

LPH product recovery will continue at MW-1 using the PetroXtractor. The use of vacuum trucks to pump 

crude oil from the pothole in the excavation will also continue. A Stage 2 Abatement Plan will be 

submitted with a proposed scope of work to address the next phase. Discussions in the Stage 2 

Abatement Plan will include: 

• Description of the soil vapor extraction and biovent pilot tests which were completed. 

A technological and economic feasibility study for various remedial options for the project site. 

A proposed remedial action plan to address the adsorbed, dissolved, and liquid phase 

hydrocarbons. 

A long term groundwater monitoring and sampling plan. 

Higgins and Associates, LLC x*£iiu 
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DRILLING LOG 

Well No. /7lU)~Q> 

Location 

Oote Drilled 9 9 

Project Number 

Total Depth 

Surface Elevation 3 ^ ' ^ % . ^ 9 Water depth ( init .) 

Screen: Dia. 

Casing: Dia. 

Diameter 

24 -hrs . 

6" 

£1 

9" 

Length 

Lengtn L3' 

Slot Size Q.Q^Q 

Type <cJ,.t4C PlfCj 

Drilling Company f f l c ^CnoJcl Drilling Method /?<'/- Sjj'far^-

*7T fyic£:it->4.ld Log by C . ^SKISC^ Sampling Method 6>f~<3-h 
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DRILLING LOG 

Project 

Client P£,//>pi> P>pc Ltij. Cfirpwy. 

Location Mehbz,, A/W Project Number 

Oote Drilled f t f f T o t a l D<s*>Kh Oiorneter & Surface Elevation 2LCO. W o t e r l 3 e B t n ('"it.) 24-hrs. £ 0 

Screen: Dia. cpt Length £-C Slot Size Q. o2Q " 

<^3' Type $d*.<4C} PVCs 

Orillinq Method 

Method 

Casing: Dia. 9' Length 

Drilling Company 

Driller "7T fT lc l ^C tXLlc l Log by C , ^ d V L i g j l Sampling 

Well No. muj-3 
Sketch Map 
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DRILLING LOG 

Project A / m - h l U a b h , M H O C | [ e n t 

Location / / c b b i S , A / W Project Number 

Dote Drilled " f Z / t J j T ° * ° l Depth UO 

p4,//i/)$ P'/oc Line. Cfinyjisy. 

Well No. 

Diameter 

Surface Elevation 3 5 * 7 % •'P*'?* Water depth ( init .) 2 4 - h r s . 

Screen: Dia. ^ Length Slot Size @. Q^-Q " 

Cosing: Dia. " Length £?-3 Type <J,.I40 f>[fCj 

Drilling Company QOc^CndJci Drilling Method / ? / / - S^a'f^J' 

Driller TT /%:'tx>f><t.U Log by C, , ^&L£&n Samoling Method 6>f~aJo 
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DRILLING LOG 

Well No. /nU-^ 

Proj«t N/n-l-l f MoU^.^m C!ient ftj*. Uc 

Locotion 
H o b b s . A / M P r e i « c t Number — 

Oate Orilled ~ ? j j S f 9 9 T o t o 1 D « P t n 3 * 7 Otometer ^ ? 

Surfsee Elevation 3 S 7 % . * ? / V V a t 8 r d 9 » t n <'""•) 24-hrs . 33 
Screen: Oio. 

Casing: Ola. 

*4 
4" 

Length 

Length 

Drilling Company /yte. L^iinu./^/ 

Sampling 

Slot Size C&O 

_ Type £^.V<? / V C 

Drilling Method fcofw^ 
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DRILLING LOG 

Well No. /nUJ~U 

Project AW"/'/ A//V C | i e n t PL//'P$ P>P<Z L»C Gi*)f>oy. 

J J o b b s , A / / y ] Project Number 

~7^/4^99 T o t Q l °«Pth Diameter & 

2 4 - h r s . 

Location 

Oate Drilled 

Surface Elevation 

3 £ > 9 b , (0% W a t e r d e P t n 0"»-> 

Screen: Oia. c ? Length 

Casing: Oia. 

on 

r Length 93' 

Drilling Company 

Criller *7T / T U b t ' i d d Log by C . ~"3c>i5cV7 

Slot Size 0. Q^O 

Type Sc/i-yc P(/Q 

Drilling Method R^f-tT^-

Samoling Method 

Sketch Map ^2 i 
-9-

A 

jo 

o v 

Notes 

31 
o 

p 
O 

R e s c r i p t i o n / S o i i C lass i f i ca t i on 

(Color , Tex ture , S t r u c t u r e ) 

j «• 

/ CCU/ ' ' ' I. - -L . - J J 

Cere-

\_r A 

/V" 

I bUf^ v 1^, a—% Lt Hi *ri^i 
^y 

! c 

E 
!- 4 
I ! 

r ~ 
~a.a 



DRILLING LOG 

Project /VM-I-I /W>7 a i e n t P6d/>pS P>P* Cfityoy. 

A b J d y S , A / W } Project Number 

7 ^ & l ^ 9 T o t o 1 0«P'n Diameter & 

2 4 - hrs. 

Well No. /77U/-7 

Location 

Dote Drilled ~J^ 

Surface Elevation 3 5 1 * 1 \ S I Water depth (init.) 

Screen: Dia. cj? Length 

Length 

3/ 

Casing: Dia. 9" 

Slot Size 

Type £c/,.<4C Pl/<J 

Drilling Method P)r &d*r% 

3' 
Drilling Company fflc ^Dcf1 ddd Drilling Method fi)r KjiTdSJ-

Oriller T f l i t t e r ) d e l Log by C . ~T]c>i<<^7 Sampling Method 6?fV-h 
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DRILLING LOG 

Project A W ' / ' / M t A U , A / P I C l i e n t fij.'/A'P* P>'P* O n e G » p v y . 

Location 

Dote Drilled ~ 7 / i ^ / W 

Well No. /Hu/-X 

Total Depth 

Project Number 

40' 

Surface Elevation • 6 3 W o t e r d e P t n 0"'*-) 

Screen: Dia. c2 Length 

Casing: Dia. 

Diameter 

24-hrs. 

8" 

9%' 

9 Length ?3' 

Slot Size p. og-o 

Type <c/i-VC PlTC> 

Drilling Company fflc ^ C f l & J d Drilling Method 
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DRILLING LOG 

Project A W ' / ' / M ) U 6 , A / O O c , i e n t 

Location / / p h j ) 6 > , A / / ^ 7 Project Number 

Date Drilled 7 ^ M I < 9 9 Total Depth 4 / 0 

p4;//i/Q$ Ppc Line Cfi*ytoy. 

Well No. 

Surface Elevation ^g-<^$~ . 9 / Water depth ( init .) 

Screen: Dia. Length 

Casing: Dia. 

Diameter 

2 4 - h r s . so' 

3' Length 93' 

Slot Size Q, O^O 

Type jcfi.HC Pi/C 

Drilling Company Q^C (^Cfl<sJcl 

Driller *7T r?lcfci:s>4.U Log Sy C . ~^kyi<&n 

Drilling Method R-a~hu ry~ 

Samoling Method 
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DRILLING LOG 

Well No. mw-/0 
p~j«< AW-/-/ &Ux,,A/m C | i e n t Pl//</Qi> Pipe One. &»pey. 

A k b b s . A / W ) Project Numpor 

f / l S f T o t Q l °«Ptn Diameter & 

24-hrs. 

Location 

Date Drilled 

Surface Elevation I L O O , 2Tt w ° t e r depth (init.) 

Screen: Dia. <9 Length 

~ it 

Casing: Dia. 9 Length 3' 

Slot Size (p. 03~Q 

Type <c/,.<4C pl/C; 

Drilling Company Q^C (^Cf>oJcl 

Driller *7T f y i c t ^ n d J Log by (1- . ~HcV^fcV7 

Drilling Method /?>V ;€a7^/>-

Samoling Method 

Description/Soil Classification 

(Color, Texture, Structure) 
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Lithologic/Drilling Log 
Project Information Well Information 
Project: MoiciaS, 1 Borehole completed as well? C*VF.Sl> NO ; Well Casing Interval: 
Project Number: ! Well Name: !WelI Screen Interval: 

^ocation: / b ^ & s f KfrYi i Total Depth: i-if? ISand Pack Interval: 
Pte Drilled: j / i Z / f l 1 Borehole Diameter: i Bentonite Interval: /X' 
Client: J>?L. Well Elevation: ! Cement/Grout Interval: O ~ c\t 
Rig/Core Type: A}, r @c-fojry I i Water Level Initial: 2# 
Drilling Company: ^Uhc-^Jic •Water Level Static: \ Comments/Notes: 
Driller:T»^ VW<_i\-*U cl ! Well Type: C PVC Sch 4(T> J 
Drilling Method: fr, r /£t"bw~H. PVC Sch 80 I 

Field Notes By: C Low Carbon Steel 
Time Start: (77 V£T Well Diameter: 6-Dd-O' 
Time Stop: 0"K~>O 4 inch 

6-Dd-O' 

Other: 
Primary Subordinate : 

Lithology Lithology i Grain Size |j Angularity Induration Induration Plasticity 
Depth/Interval Gravel Gravelly Color / j; (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandy / / f r f -H/A* re 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 

1 Clay Clayey very well <jjE2S2r> (sirorounfle'U} medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly well ( suban^ulaD stiff (8-15) nonplastic 

(Weathered?) % moderatelv very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID USCS: % £ TRIflrl£> cobbles/boulders hard(>30) C3E£> 

(SI Cfl.cl*. % very poorly 
NOTES: moist 

saturated 
Prim an* Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravcllv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
*r*.*r3fffl-J Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Siltv Sorting (sand/gravel) <- 'HHF^ rounded loose (4-10) soft (2-4) plastic 

ol Clav Clavev verv well medium (?uVounfl£ti> medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly well coarse stiff(8-15) nonplastic 

— (Weathered?) % verv coarse angular very dense (>50) very stiff (15-30) Moisture 
• PID/FID •USCS: %. poorly cobbles/boulders hard (>30) 

W 2b % very poorly <iiamii> 
NOTES: moist 

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) 

< ^ w n l * Sandv Avt - H/kl f-C verv fine well rounded very loose (<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 viilOUHfltlP medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock •sj^Udlj? well coarse Suoanoular' dense(30-50) stiff(8-15) nonplastic 

(Weathered?) % moderately very coarse angular tftry aense12#0) very stiff (15-30) Moisture 
PID/FID :USCS: % poorly cobbles/boulders hard(>30) <j&> 

" I" 5 % very poorly 
NOTES: /c>vr moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel <yuVell^ Color • (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
. CSSiBD Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt <S55P> Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic 
Clav Clayey very well medium subrounded ' medium dense (10-30) medium stiff (4-8) slightly plastic 

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

—"—** ii (Weathered?) % i moderately very coarse angular ^Ry aense (>5iy^ very stiff (15-30) Moisture 
PID/FID :|USCS: % j poorly cobbles/boulders <3S> 

i! uf/J.ci/ % very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology ... Grain Size Angularity j Induration Induration Plasticity 

Depth/Interval ! Gravel flfflWim ]i . Color \ (sand/gravel) (sand/gravel) i (und/gravel) (silt/day) (silt/clay) 
*44aj]41> Sandy !'; 1 M i f V 5 * * ^ well rounded i very loose (<4 blows/ft) very soft (<2) very plastic 

^kSamnkJD silt ! Sorting (sand/gravel) rounded | loose (4-10) soft (2-4) plastic 

m h !; Clay Clayey j very well medium ĴObrbDndiB i medium dense (10-30) medium stiff (4-8) slightly plastic 
^B low Counts Bedrock Pebbly well coarse subangular CJJHlse ^ 5 0 ) stiff (8-15) nonplastic 

1 ii (Weathered?) ; % very coarse angular 0<ry deiiso<>50) very stiff (15-30) Moisture 
PID/FID USCS: i % poorly cobbles/boulders | i hard(>30) 

,1 : % very poorly ii ii 
NOTES: moist 

wet 
samrated 



Lithologic/Drilling Log 
Project Information Well Information 
Proiect: Borehole comoleted as well? YES NO Well Casins Interval: 

Project Number: Well Name: / i ^ ^ ' f r CJX(*~C\A,J iWell Screen Interval: 
^tcation: Total Depth: ! Sand Pack Interval: 

HRe Drilled: Borehole Diameter: 1 Bentonite Interval: 
Client: Well Elevation: < Cement/Grout Interval: 
Rig/Core Type: Water Level Initial: ! 
Drilling Company: Water Level Static: 1 Comments/Notes: 
Driller: Well Type: PVC Sch 40 
Drilling Method: PVC Sch 80 
Field Notes By: Low Carbon Steel i 

Time Start: i Well Diameter: 2 inch 
Time Stop: J 4 inch 

Other: 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

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

L Clay Clayey verv well tjQDroSSe^ medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebblv well Goa5E> subangular dense (30-50) stiff (8-15) nonplastic 

i n _ (Weathered?) verv coarse angular tETVtftensc7>5(j) 5 very stiff (15-30) Moisture 
PID/FID 'USCS: % cobbles/boulders hard(>30) drv 

/<* % very poorly eSSIIIEP 
NOTES: t " in i t i r — 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel ^ r fve j iy Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

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

" / Clay Clayey very well VtlHClllUjv ^ flgproimagd- medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly well ^UUilSH. subanguiar dense (30-50) stiff(8-15) nonDlastic 

a^aW * ~ " (Weathered?) % moderately verv coarse angular {vu.i in.niej>jlj) very stiff (15-30) Moisture 
PID/FID USCS: % e-poorLi> cobbles/boulders hard (>30) dry 

w to % very poorly damp 
NOTES: moist 

ê feTvT 
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) 
Sand Sandy very 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) plastic 
Clay Clavev verv well medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebbly well coarce subangular dense (30-50) stiff(8-15) nonplastic 
(Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

% 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) 
i Sand Sandy 1 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) slightly plastic 

Blow Counts Bedrock Pebbly j well coarse subangular dense (30-50) stiff (8-15) nonplastic 
i (Weathered?) % i moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

% very poorly j; 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) 
! Sand Sandy i very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

i^HBample ID 1 Silt Silty I 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) slighUy plastic 

Blow Counts j Bedrock Pebbly !: well coarse subangular dense (30-50) stiff (8-15) nonplastic 
(Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

j % very poorly damp 
NOTES: moist 

wet 
saturated 



Lithologic/Drilling Log 
Project Information Well Information 
Project: Borehole completed as well? ^ES^ NO i Well Casing Interval: 0- Tfa' 
Proiect Number: Well Name: 'Well Screen Interval: •Zl^' -uo' 
Location: Total Depth: UO' : Sand Pack Interval: /.« " HO 

^ m e Drilled: Borehole Diameter: X" I Bentonite Interval: «N -
tr-

^Bnt: PPL. Well Elevation: ! Cement/Grout Interval: Q -y 
Rig/Core Type: fr j r f^M<A Water Level Initial: 

Drilling Company: ftc^*Jdf Water Level Static: ! Comments/Notes: • 

Driller: ~ f . rVl J r ^ ^ j J Well Type: cpve-scgsp 
Dnlling Method: fr <r &fksir PVC Sch 80 

Field Notes By: (_ *Z5~<^ tz&*, Low Carbon Steel 

Time Start: Well Diameter: 

Time Stop: 4 inch 
tr^ Other: 
Primary Subordinate 
Lithology Lithology Grain Size Angularity induration Induration Plasticity 

Depth/lnterva Gravel \4nvc11y Color . (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2' very plastic 

Sampie 10 Silt Silty Sorting (sand/gravei) fine rounded loose (4-10) soft (2-4) plastic 
Clay Clayey verv well Cmec53nrj (sukroundSP medium dense il0-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebbly well ("coafSE^" <f5atnaUaT dense (30-50) sriff(8-15) nonplastic 

- (Weathered?) % moderately verv coarse angular perv OEnsejsaG) verv stiff (15-301 Moisture 
PID/FID USCS: % C UlMjfiy' cobbles/boulders hard (>30) 

D very poorly aamp 
NOTE'S: moist 

saturated 
Primary Subordinate ; 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel {UjSiriJy Color (sand/gravel) (sand/gravei) (sand/gravel) (sUt/day) (silt/clay) 

rr>~n! Sandy verv fme well rounded verv ioose i<4 blows/ft) verv soft f<2) very piastic 
Sample ID Silt Sorting (sand/gravel) fine rounded loose! —10) soft (2-4) plastic 

-) Clav Clayey verv well i^meJUiinf' SiUHttwaeed medium dense (10-30) medium stiff (4-8i siiehtlv Diasnc 
Blow Counts Bedrock Pebbly well C^coarsc^ subansular dense (30-50) stiff (8-15) nonplastic 

(Weathered?) moderatelv verv coarse anzuiar very stiff (15-301 Moisture 
_ PID/FID USCS: % . fBeoTIS^- cobbles/boulders bard (>30) 

very poorly damp 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel ^jravSID? Color (sand/gravel) (sand/graveh (sand/gravei) (silt/clayi (silt/clay 
Sandv verv fine weil rounded very ioose 1 <4 blows/ft) very so t i lO very piasuc 

Sample ID Silt Sorting 1 sand/gravei) rounded loose (4-10) soft (2-4) plastic 

~ % Clav Clavev verv we'll <ri63iy{t&- ^sflBfoundgd'' medium dense (10-30) medium stiff (4-8) sliebtlvoiastic 
Blow Counts Bedrock Pebblv well Ctoaise subaneuiar dense(30-50) snff(8-15) nonolastic 

•• 
[Weathered?) %:. {-niiBia^Tirii/ verv coarse anaular «Ey<aenisU2a£l very stiff (15-30) Moisture 

PID/FID USCS: % cobbles/boulders bard(>30) Cary - 1 ; 
very pooriy damn 

.NfJTES: moist 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
c^ntt? Sandy verv 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) plasnc 
Clav Clayey verv well QneflSBSf̂ ' C subfouifjlBA"- medium dense (10-30) medium stiff (4-8) slightly piastic 

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

— (Weathered?̂  %,; •MdE^ftphca» verv coarse angular CprvulLUSL 11 111* 1 very stiff (15-30) Moisture 
PID/FID USCS: % i : cobbles/boulders hard (>30) 

%ii very pooriy C2ahtp'*f 
NOTES": moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size i Angularity Induration Induration Plasticity 

Depth/Interval Gravel (Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sandy r^W%i«-s verv fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic 
Clay Clayey very weil medium dense (10-30) medium stiff (4-8) slightly plastic 

^f^f^pv Counts Bedrock Pebblv 1 well <3an& subangular dense (30-50) stiff (8-1S) nonplasnc 
(Weathered?) naedfPiib^* very coarse angular veTaSBssi^iW) very stiff (15-30) Moisture 

Piq/FID USCS: % | l poorly cobbles/boulders 1 rl hard (>30) drv 

111 . • j %ii very poorly 1 "liipfii . 
NOTES: ^_ \ tfjogty* 

wet 



P ro j ect Information 
Project: I Borehole completed as well? YES NO i Well Casing Interval: 
Project Number: Well Name: M.U1'3 IWell Screen Interval: 
Location: Total Depth: iSand Pack Interval: 

Drilled: Borehole Diameter: ; Bentonite Interval: 
Wnent: Well Elevation: ! 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 lndnradon Induration Plasticity 

Depth/Interval. Gravel ^rzvejs^ Color ! (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sandv **** ry-*+m verv fine well rounded very loose l<4 blows/ft) very soft(<2) very piastic 

Sample ID Silt entire? Sorting (sand/gravel) •vjuja—-> Cround£d looseii-10) soft (2-4) plastic 

(<• Clav Clayey verv well ( uubî uuded"- medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly well coarse subangular dense(30-50) stiff (8-15) nonDiastic 

—— (Weathered?) % moderatelv verv coarse angular gerv UiilK |!>5fl1 very stiff (15-30) Moisture 
PID/FID USCS: % pooriy cobbies/boulders hard (>30) drv 

% very pooriy damp 
'NOTES: CfrtlOtSP^ 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

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

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

/ Clay Clayey verv well e/nnSSSm' êdbtOuDjJee medium dense (10-30) medium stiff f4-8) siightly plasuc 
Blow Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff(S-15) nonplastic 

— (Weathered?) % moderatelv verv coarse angular ver? dense i>i in very stiff (15-30) Moisture 
PID/FID USCS: % poorly cobbles/boulders hard (>30) drv 

% very pooriy dame 
NOTES: moist 

i ^ i ^ X > -

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 
Deoth/lnterval Gravel Graveilv Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/clay) 

Sand Sandy very fine well rounded very loose t <4 blows/ft) verv soft l<2) very plastic 
Sampie ID Silt Silty Sorting ( sand/gravel) fine rounded loose i i-10) soft (2-4) plastic 

Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8> slightly piasnc 
Blow Counts Bedrock Pebblv well coarse subansular dense 130-50) stiff (8-15) nonDiastic 

(Weathered?) % moderatelv very coarse angular very dense <>50) very stiff (15-30) Moisture 
PID/FID USCS: % pooriy cobbies/boulders oard(>30) drv 

% very pooriy 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/day) 
Sand Sandv very fine weil rounded very loose i<4 blows/ft) very soft (<2) very piastic 

Sample ID Silt Siltv 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 densei30-50) stiff(8-15) nonplastic 
(Weathered?) % l moderatelv verv coarse angular very dense (>50) very stiff (15-30) Moisture 

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

Sand Sandy i 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(4-3) slighdy plastic 
^f^f^How Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonplastic 

(Weathered?) % l moderately > very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID IUSCS: %l poorly cobbles/boulders hard(>30) dry 

%i very poorly •1 damp 

NOTES: moist 
wet 

saturated 



Project Information 
Lithologic/Drilling Log 

Well Information 

Project: j4daio£. 
, . I I * T ^ 

i Borehole completed as well? (YE^ 1 NO ' Well Casing Interval: c- •2& 
Project Number; weiiName: /Hu!— */ VVeii Screen imervai: 30' 
Location: A C ^ S , j Total Depth: *Vc)' i Sand Pack Interval: / f 

J2ate Drilled: ~?{jit-'1 '99 ! Borehole Diameter: % Bentonite Interval: ? v -/sr 
Pent: ; Well Elevation: Cement/Grout Interval: a 
Rig/Core Type: At'r ! Water Level Initial: 

Drilling Company:/?^£>g 
Driller: 

! Water Level Static: 
'~7~. M . j . ' ^ t ^ l J \ Well Type: 

Comments/Notes: 

Dnlling Method: /ff .V / t c ^ r > y 
Field Notes By: -~ -

cr^VCSch^ -

PVC Sch 80 
Low Carbon Steel 

Time Start: 12'.OS- Well Diameter: 

Time Stop: 4 inch 
Other: 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel d9ravelr5> Color (sand/gravel) (sand/gravei) (sand/gravel) (silt/clay) (silt/day) 

— <+-(»• •SSSgzr 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 

1 Clay Clayey verv well — medium ^broundetp. medium dense (10-30) medium stiff (4-3) slightly plastic 

Blow Counts Bedrock Pebbly well vj&iaxse-- ' dense(30-50) sriff(8-15) nonplastic 

« (Weathered?) % moderatelv verv coarse angular (-very 4 e n 5 S J ^ » ) very s t i f f (15-30) Moisture 

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

r> % very poorly damp 

NOTES: moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity induration Induration Plasticity 

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

Sandv verv fine well rounded verv ioose i <4 biows/ft) very soft (<2) very piasnc 
' Sample ID Silt Sorting (sand/gravel) fine rounded loose (4-10) soft (2-41 piastic 

..... ^ Clav Clavev verv well ^^BttfiBb-' ' <f2rouna»a- ' medium dense (10-30) medium st i f f (4-8) slightly piasnc 

Blow Counts Bedrock Pebbiv well ^bUiuixj _̂  subangular dense (30-50) stiff(8-15) nonplastic 

(Weathered?) %< moderatelv verv coarse anzuiar (ve r^eHj f j jESW verv s t i f f f 15-30) Moisture 
PID/FID USCS: cobbles/boulders hard (>30) 

A c 

%• 
very poorly damD 

^ ^ P S O T E S : moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/1 nteryal Gravel QfiTeTJy Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

Sandv Test*-- ujU^Tf verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Sorting (sand/gravel) ^l!Be~, ' rounded loose (4-10) soft (2-4) Dlasnc 

•2 Clav Gayey very weil flHKIffUl^." cflbTQllBQad medium dense (10-30) medium stiff (4-8) slightly piastic 
Blow Counts Bedrock Pebblv weil coarse subamtuiar dense(30-50) stiff(8-15) nonplastic 

i (Weathered?! c^nroaOTieiV? verv coarse aneular •c i u i " 4 f f l i e I J O I very st iff (15-30) Moisture 
PID/FID USCS: % i poorly cobbies/bouiders hard (>30) 

hlL i-J, % very pooriy damD 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 
Deoth/Interval Gravel Qravell^ Color . (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) isilt/day) 

Sandv Tcx.*^ - uJ^rbe SieuvJtine-' well rounded verv loose (<4 blows/ft) very soft (<2) very piasnc 
Sample ID Silt e i l i f i ; Sorting (sand/gravei) rounded loose (4-10) soft (2-4) piasnc 

Clav Clayey verv well <meUiuni; CHEft>unde2i medium dense (10-30) medium stiff (4-8) slightly piastic 
Blow Counts Bedrock Pebbly weil coarse subangular dense (30-50) s t i f f (8-15) nonplastic 

' (Weathered?) % i moneraTclv-^ very coarse angular CjefyOJense (>3n> very st iff (15-30) Moisture 
PID/FID USCS: 

%• 
poorly' cobbies/bouiders hard (>30) C3rv? 

n i 1• ILH %•> very poorly damp 

NOTES: moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

^Interval Gravel 't^avlirij^ Color ! (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

Sandv v i M I i & i r well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

iple ID Silt Sorting (saa^gravel) il T*BS== rounded loose(4-10) soft (2-4) plastic 

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

i ^ ^ B Counts Bedrock Pebbly well coarse subangular dense (30-50) st iff (8-15) nonplastic 

—— (Weathered?) % i . moderately very coarse angular vatgfenseT'SO) very st iff (15-301 Moisture 

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

0 %!! very poorly 

ES: 

saturated 



Lithologic/Drilling Log 
Project Information WeU Information 
Project: Borehole completed as well? YES NO IWell Casing Interval: 
Project Number: Well Name: »V5 /..'- U s ~ . -~ ' W = l ' Sr-M><~ l - . t . 1. 

Location: Total Depth: I Sand Pack Interval: 
^ t e Drilled: Borehole Diameter: I Bentonite Interval: 
Hem: Well Elevation: ' Cement/Grout Interval: 
Rig/Core Type: ! Water Level Initial: 
Drilling Company: 1 Water Level Static: ' Comments/Notes: 
Driller: i Well Type: 
Drilling Method: 
Field Notes By: 

PVC Sch 40 
PVC Sch 80 

Low Carbon Steel 
Time Start: i Well Diameter: 2 inch 
Time Stop: 4 inch 

Other: 
Primary Subordinate 

Lithology Lithology Grain Size I Angularity Induration Induration Plastidty 
Depth/Interval Gravel lUMJjnlTy 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 Silt ' //Sorting (sand/gravel) C35S=- rounded loose(4-10) soft (2-4) plastic 

Clay Clayey verv well t̂tb t̂mugAJJ."- medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly well coarse subangular dense(30-50) stiff (3-15) nonoiastic 

' (Weathered?) %. verv coarse angular f i u ; BcThi |» SOj,. verv stiff (15-30) Moisture 
PID/FID USCS: % poorly cobbies/bouiders hard (>30) drv 

- /3<~f %. very poorly 
NTJTES:' Kms^ 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angulariry Induration induration Plasticity 

Depth/Interval Gravel {—GSSeBy Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/clay) 
Sanav _ very fine well rounded very ioose l<4 blows/ft) very soft (<2) verv Dlastic 

Sample ID Silt Sflrting (sand/gravel) <T5e— rounded loose (4-10) soft (2-4) piastic 

~7 Clav Clavev verv well Ĉ meohmV; ŝ BToundecf medium dense (10-30) medium stiff (4-8) siightly piasnc 
Blow Counts Bedrock Pebblv well coarse subanguiar dense (30-50) stiff (8-15) nonoiastic 

_ _ (Weathered?) % ^floSSaTSly^ verv coarse aneular u ' aenscx&aO) verv stiff (15-30) Moisture 
PJD4FID USCS: %. pooriy cobbles/boulders hard(>30) dry 

% very poorly damp 
^PrVOTES: Ql21iD 

saturated 
Primary Subordinate 

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

Sand Sandv very fine well rounded very loose (<4 blows/ft) verv soft(<2) very plastic 
Sample ID Silt Siltv Soning (sand/gravel) fine rounded ioose (4-10) soft (2-Ji plastic 

Clav Clavev verv well medium subrounded medium dense (10-30) medium stiff (4-8) siightly piasnc 
Blow Counts Bedrock Pebblv well coarse subancular dense (30-50) stiff(8-15) nonDiastic 

(Weathered?) moderately verv coarse angular very dense (>50) • very stifff 15-30) Moisture 
PID/FID USCS: % poorly cobbies/bouiders hard (>30) drv 

% very pooriy damn 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induration Plastidty 

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

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

Blow Counts Bedrock Pebblv weil coarse subangular dense (30-50) Stiff(8-15) nonplastic 
(Weathered?) %; moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

PID/FID 'USCS: %.: poorly cobbies/bouiders hard(>30) drv 
% i , very poorly damp 

NOTES: moist 
wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induration Plastidty 
un/lnterval Gravel Gravelly Color i (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

Sand Sandy very fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic 
nple 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) slightly plastic 
i ^ ^ H Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonplastic 

, (Weathered?) %ii moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 
TJD 'USCS: % l i poorly cobbies/bouiders aard(>30) dry 

% i i very poorly damp 

saturated 



Project Information 
Project: falaUzx* 
Project Number: 

Lithologic/Drilling Log 
WeU Information 

Borehole completed as well? f Y E ^ NO I Well Casing Interval: n 
I Well Name: i Well Screen Interval: l l - 3 7 

Location: 

?9f 
I Total Depth: 

-t-r 
I Sand Pack Interval: 

Drilled Borehole Diameter: ! Bentonite Interval: 

Tent: Well Elevation: ! Cement/Grout Interval: 

Rjg/Core Type: fc<$-{a*->i 

Drilling Company:/»k^,iA%/ 

Driller: TT irVU hr>Z,lJ 

Water Level Initial: 

Drilling iMethod: ^-rasy 

Water Level Static: I Comments/Notes: 
Well Type: c^7vOcTT4Tr^ 

PVC Sch 80 
Low Carbon Steel 

Time Stan: Well Diameter: 2 inch 
Time Stoo: jd\ /ST inch > 

r Other: 
Primary Subordinate 

Lithology Lithology Grain Size : Angularity Induration Induration Plastidty 
Depth/Interval Gravel Gravelly Color , . (sand/gravei) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

cSaue-* Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 
Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) sort(2-») plasac 

( Clav Clavev verv well ~~ medium subrounded medium dense (10-30) medium stiff (4-8) slightly piastic 
Blow Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonoiastic 

— " (Weathered?) %, moderately very coarse angular S^VervSieilSfcî JO) very stiff (15-30) Moisture 
PID/FID USCS: 

%• 
pooriy cobbies/bouiders hard (>30) <@y ^ 

• D 

%• 
verv Dooriv aamp 

NOTES: moist 
wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size ; Angularity Induration Induration Plasticity 
Depth/Interval Gravei Gravellv , Color . , , (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sandv / is* -HJ 4 rfX_ verv fine weil rounded very ioose i<4 blows/ft) very soft(<2) very piasnc 
Sample ID T i l t Siltv Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piasnc 

Clav Gavev very well medium subrounded medium dense (10-30) medium stiff (4-3) slightly piasnc 
Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (8-15) nonplasnc 

• (Weathered?) % moderately very coarse anguiar rjreryvoense t>2R) very stiff (15-30) Moisture 
^ ^ . P I D / F I D USCS: %, pooriy cobbles/boulders harti(>30) (£*"5ry^ ' 

www\x^ y-1 -I - %• very poorly damp 
^ F N W E S : moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravei Gravellv Color , ' / (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (Silt/clay) 
^antL-> Sandy very fine well rounded very loose (<4 biows/ft) very soft(<2) very plasac 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded ioose (4-10) soft (2-4) piasnc 
Clav 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) snff(S-15) nonDiastic 
(Weathered?) % i moderatelv very coarse angular «- V!!WyEuse-(»50) very stifff 15-30) Moisture 

PID/EID USCS: %! pooriy cobbies/bouiders hard (>30) 

f f i J %, very poorly damp 
NOTES: moist 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration induration Plasticity 
Dej 

^ 
•th/ln terval 

_ _ i 
Gravel Gravellv Color (sand/gravei) (sand/gravel) (sand/gravel) (silt/day) (silt/clay) 

Sandv very fine well rounded very loose (<4 blows/ft) verv soft(<2) very piasnc 
Sample ID Sill Siltv 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 piastic 
Blow Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonoiastic 

— (Weathered?) % l ; moderately verv coarse angular Cveryaense e>s<JJ- very stiff (15-30) Moisture 
Pip/FID USCS: % l ! poorly cobbies/bouiders bard (>30) 

%ij very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate : 
Lithology Utholnzy Grain Size Angularity Induration Induration Plastidty 

?< oth/Interval Gra^fX , .Color ii (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
«** ând 3 Sandy Lt^Ur-tiik.rVj^iM. very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

_ Sample ID Silt Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plasac 
Clay Oayey •] * very well i . medium dense (10-30) medium stiff (4-8) slighdy plastic 

»w Counts Bedrock Pebbly i well ; subangular densiiiltJO) stiff (8-15) nonplastic 
(Weathered?) %li i^lSjidoraiay^ 1 very coarse angular <*ery dense (>j») very stiff (15-30) Moisture 

D ID/FID USCS: %li cobbles/boulders ! [ bard(>30) drv 
%l l very poorly 

•| 
^ c B i m j ^ 

<rEsf {•"muisp-

wet 
saturated 



Lithologic/Drilling Log 
Project Information WeU information 
Project: I Borehole completed as well? YES NO i Well Casing Interval: 
Project Number: I WeU Name: f<%Kl~S /£>Hii t t . \ j ^ / \ Well Screen Interval: 
Location: Total Depth: ISand Pack Interval: 

^ate Drilled: Borehole Diameter: | Bentonite Interval: 
Plient: Well Elevation: 1 Cement/Grout Interval: 
i Rig/Core Type: Water Level Initial: ! 
: Drilling Company: Water Level Static: | Comments/Notes: 
Driller: Well Type: PVC Sch 40 i 
Drilling Method: PVC Sch 80 1 
Field Notes By: Low Carbon Steel I j 

Time Start: IWell Diameter: 2 inch 
Time Stop: 4 inch 

Other: i 

j Primary Subordinate 

Lithology Lithology Grain Size ; Angularity Induration Induration Plasticity 

Depth/Interval, :; Gravei f i r t v e j j y . , Color | (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Sorting (sand/gravel) j r r o « T o 2 6 P loose(4-10) soft (2-4) piastic 
Clay Clayey very well -^ullroundctr medium dense (10-30) medium stiff (4-81 slightly plastic 

Blow Counts Bedrock Pebbly well eruUBcV subangular dense(30-50) Stiff(8-15) nonplastic 
. — - — — 1 (Weathered?) % rmBoeratejiP very coatse angular ^jreryMensej(>iD) very stiff (15-30) Moisture 

PID/FID IUSCS: % <~tJUUll,l - cobbles/boulders hard O30) dry 

% very poorly damp 
NOTES: « S £ 3 > 

C w c Q 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 

Depth/Interval Gravel rOiAy^jily - , Coloj: 1 (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 
tSyyf) Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

Sample I t ) Silt ^ f l t y ^ . Sorting (sand/gravel) fine *rotlaUtU loose (4-10) soft (2-4) piastic 
Clav Clayey very well H8SS5P fSUFfflujided- medium dense (10-30) medium stiff (4-8'i slightly plastic 

Blow Counts Bedrock Pebbly well subanguiar dense (30-50) stiff (8-15) nonplastic 

— (Weathered?) % ciiiudeTJlalst- very coatse angular gtrv defalJSSO} very stiff (15-30) Moisture 
PID/FID USCS: % cobbles/boulders hard(>30) dry 

% very poorly damp 

% W NOTES: < « 5 3 t ; 

CiSei--" 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size j Angularity Induradon Induradon Plasticity 
Depth/Interval Gravel 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 Siltv Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic 

Clav Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) slighdy plastic 
Blow Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonplastic 

(Weathered?) %>: moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID USCS: % l i poorly cobbles/boulders •1 hard (>30) drv 

% very poorly ii damp 
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/day) (silt/day) 

Sand Sandy i very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 
Sample ID Silt Silty Sorting (sand/gravei) fine rounded loose (4-10) soft (2-4) plastic 

Clay Clayey ! very weil medium subrounded medium dense (10-30) medium stiff (4-8) siightly plastic 
Blow Counts Bedrock Pebbly weil coarse subangular dense (30-50) stiff (8-15) nonplastic 

(Weathered?) % i moderately very coarse angular 1 very dense (>50) very stiff (15-30) Moisture 
PID/FID USCS: % l i poorly cobbles/boulders ;j hard (>30) dry 

I 
LJ 

% i i very pooriy j j damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size ; Angularity Induradon Induration Plastidty 

Depth/Interval ; Gravel Gravelly 1 Color (sand/gravel) (sand/gravel) (sand/gravel) (jilt/clay) (sil t /day) 

i Sand Sandy 1 
i 

very fine well rounded i 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) piasnc 

i ^ B Clay Clayey | very well medium subrounded 1 medium dense (10-30) medium stiff (4-8) slighdy piasnc j 

^ 0 i l o w Counts j Bedrock Pebbly well coarse subangular ! dense(30-50) stiff (8-15) nonplastic 

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

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

!l 1 % very poorly || damp 

NOTES: ,1 moist 



Project Information 

Project: Mobbi* 

Lithologic/Drilling Log 
Well Information 

' Borehole completed as well? NO i Well Casing Interval: 
Project Number: 1 Well Name: /HtQ-G \ Well Screen Interval: ^ '- ' 

Location: A/g^aPS ^ {Total Depth: 

if4\ 
I Sand Pack Interval: 

(e Drilled: i Borehole Diameter: i Bentonite Interval: 

Tent: ' Well Elevation: 1 Cement/Grout Interval: 
Rig/Core Type Water Level Initial: 

Water Level Static: i Comments/Notes: 

Drilling Method: /fjs/Zuhuy- CaT1 

Field Notes By: C <^£c*<~&.~&\ 

Well Type: gVCSc] 
PVC Sch 80 

Low Carbon Steel 
Time Start: ! Well Diameter: 

Time Stop: 4 inch 
Other: 

Primary 

Lithology 

Depth/Interval Gravel 

Subordinate 

Lithology 

lyGgvcliy 1 

Sandy 

Sample ID Silt 

Color . 

Grain Size 

(sand/gravel) 

Angularity 

(sand/gravel) 

Induration 

(sand/gravel) 

Induration 

(silt/clay) 

Plasticity 

(silt/clay) 

verv fine well rounded 

orting (sand/gravei) 

_L Clay Clavev verv well 

very loose (<4 blows/ft) very soft (<2) i piasnc 
rounded loose (4-10) soft (2-4) piasnc 

Blow Counts Bedrock Pebbly well 

medium dense (10-30) medium sriff (4-3) siightly plastic 

(Weathered?) 

PID/FID 

^ndaeratejy'- ' 

C cBat sjSr 
verv coarse angular 

cobbies/bouiders 

dense (30-50) 

CVcT^chscVSO)-

sriff(8-15) 

very stiff (15-301 

aonplasnc 

Moisture 

hard (>30) 

very poorly oamp 

saturated 

Primary 

Lithology 

Subordinate 

Lithology 

Depth/Interval Gravei Gravelly Color 

~7lifT •"/,*) <ZS53?- Sandy ~7L*.-u)' 
' Sample ID 

Grain Size 

(sand/gravel) 

Angularity 

(sand/gravel) 

Induration 

(sand/gravel) 

Induration 

(silt/clay) 
Plasticity 
(silt/dav) 

well rounded verv ioose (<4 blows/ft) very soft (<2) very piasnc 
Sill Siltv Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piasnc 

Clav Clavev verv well medium medium dense () 0-30) medium stiff 14-8) siightly piasnc 

Blow Counts Bedrock Pebblv well dense (30-50) sriff(S-15) nonplastic 

'Weathered?) moderately verv coarse angular ge iyd i iKln^ . j t f ) very stiff (15-30) Moisture 

•

PID/FID USCS: 

NOTES! 

pooriy cobbles/boulders hard(>30) 

very poorly damp 

saturated 

Primary 

Lithoiogv 

Subordinate 

Lithology 

Depth/Interval 

Samoie ID 

Gravel Gravellv 

Sandv 

Silt Silty 

Color 

Grain Size 

(sand/gravel) 

Angularity 

(sand/gravel) 

Induration 

(sand/gravel) 

Induration 

(silt/clay) 

well rounded very loose I <4 blows/ft) very soft (<2) 

Sorting (sand/gravel) fine rounded ioose14-10) soft (2-4) 

Clav ~lavev verv well subrounded 

Plasticity 

i silt/clay) 

very piasnc 

piasnc 
medium dense (10-30) medium snff (4-8) slightly piasnc 

Blow Counts Bedrock Pebbly well dense (30-501 stiff (S-I5) 

(Weathered?) verv coarse angular 

PID/FID USCS: cobbles/boulders 

CK?y dcnscTySpy very stiff (15-30) 

v_ hara (>30) 

nonplastic 

Moisture 

very poorly 

saturated 

Depth/Interval 

Primary 

Lithology 
Subordinate 

Lithology 

Gravel <giravclifr~ Color 

Sandy 

Grain Size 

(sand/gravel) 

Angularity 

(sand/gravel) 

Induration 

(sand/gravel) 

Induration 

(silt/day) 

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

Plasticity 

(Silt/clay) 

very piasnc 

Sample ID 

i Cov 

Silt Silty Sorting (sand/gravel) fine 
Clav Clayey verv well ^tmcaiunw-' 

rounded 
e ittpr?uridat-

loose (4-10) soft (2-4) plastic 

medium dense (10-30) medium stiff (4-3) siightly piastic 
Blow Counts Bedrock Pebbly well ^ manr > subangular dense (30-50) stiff(8-15) nonplasnc 

PID/FID 

(Weathered?) moderately 

USCS: p̂fioTrŷ , 
verv coarse angular 

cobbles/boulders 

ge rvaenSg l>W very stiff (15-30) 

hard (>30) 

Moisture 

very poorly damp 

NOTE! 

saturated 

Depth/Interval 

Sample ID 

ĵĵ ŵ*C*o 

Primary 

Lithology 
Subordinate 

Litholo 

Gravel 
Lithology 

""T^SjHaliT* 

Sandy 

Silt 

Color , , I 

Grain Size 

(sand/gravel) 

Angularity 

(sand/gravel) 

Induration 

(sand/gravel) 
Induration 

(silt/clay) 

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

Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) 

Plastidty 

(silt/day) 

very piasnc 

plastic 

Clay Clayey very well 

Bedrock Pebbly well 

(Weathered?) % i i 

PID/FID USCS: Wl 
moderately 

ided) 

gulag 

medium dense (10-30) medium stiff (4-8) siightly plastic 

angular 

cobbles/boulders 

^-tfcry dense (>jP? 
stiff (8-15) nonplastic 

very stiff (15-30) 

hard (>30) 

NOTi 

very poorly 

saturated 



Lithologic/Drilling Log 
Project Information Well Information 

Project: 1 Borehole completed as well? YES NO ! Well Casing Interval: 

Project Number: Well Name: ftajj- • Well Screen Interval: 

Location: ! Total Depth: ! Sand Pack Interval: 

* | t e Drilled: i Borehole Diameter: i Bentonite Interval: 

^Bent: i Well Elevation: I Cement/Grout Interval: 

Rig/Core Type: ! Water Level Initial: ! ! 
Drilling Company: 1 Water Level Static: i Comments/Notes: 
Driller: iWell Type: PVC Sch 40 ! 

Drilling Method: s 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 ^c^fin? Color i (sand/gravel) (sand/gravei) (sand/gravel) (silt/clay) (silt/day) 
Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2l very piastic 

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

- („ Clav Clayey verv well ^" sulffouliUuil ? medium dense (10-30) medium stiff (4-8) silently plastic 
Blow Counts Bedrock Pebblv well CecSrjL-J1 subangular dense (30-50) stiff (8-15) nonoiastic 

• 
(Weathered?) % very coarse aneular ^ver^ense (>50)~ very stiff (15-30) Moisture 

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

% very poorly QamTc? 
NOTES: ^meist * 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel s^ravejiy" . Color (sand/gravel) (sand/ gravel) (sand/gravel) (silt/clay) (silt/day) 
Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

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

/ Clav Clavev very well ^"TWuiurrr"* erSSHSuBaid-' medium dense (10-30) medium stiff (4-8) siightly piastic 
Blow Counts Bedrock Pebblv well C?SBê " subangular dense (30-50) stiff(8-15) nonDlasuc 

- (Weathered?) <Blô eriieiv-- verv coarse angular ti'enHlenset^ilT very stiff (15-301 Moisture 
^ g j . PID/FID USCS: % cobbies/bouiders hard (>30) drv 

very poorly damn 
^HFNOTES: 

saturated 
Primary Subordinate 

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

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

Clav Clavev 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) nonoiastic 

(Weathered?) % moderateiv very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID USCS: % pooriy cobbies/bouiders hard(>30) drv 

% very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Grave! Gravellv Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/day) 
Sand Sandv very fine weil rounded very loose (<4 blows/ft) very soft (<2) very piastic 

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

Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (8-15) nonplastic 
(Weathered?) v., moderateiv very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

%, very pooriy ! damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plastidty 

Depth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sand Sandy very fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic 

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 stiff (4-8) siighdy plastic 

^ ^ K o w Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff(8-15) nonplastic 
(Weathered?) %i moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

%; very poorly i damp 
NOTES: moist 

wet 
saturated 



Lithologic/Drilling Log 
Project Information Well Information 
Project: . tJrfl Borehole completed as well? /YE£p NO 'Well Casing Interval: O ' 

1 "J * "• — 

Project Number: Well Name: tMU-~7 1 Well Screen Interval: PrO -~Hd 
^cation: U A U ^ , A/7tf Total Depth: LfQ1 ! Sand Pack Interval: tV 
•tc Drilled: n / i l f F f Borehole Diameter: ^ H | Bentonite Interval: 
Client: fPL Well Elevation: Cement/Grout Interval: 0'-
Rig/Core Type: A?c Q.^^ Water Level Initial: i 
Drilling Company: ^Jbr.nJuJ Water Level Static: 1 Comments/Notes: 
Driller: T _ y v / ^ W ^ J i J Well Type: <̂ T>VC Schj&V 
Drilling Method: £jyfa/iY PVC Sch 80 
Field Notes By: C^ZS-tJ^J^ Low Carbon Steel i 

Time Start: Q ^ T ^ I Well Diameter: <C2359&- £-C>9-0 
Time Stop: j b &S~ 4 inch 

Other: 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Indnration Plasticity 

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

<Ss& > Sandy T i / t - /Til- 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^») plastic 

/ Clay Clayey verv well QetfnSfiT' ^sutrrounaeg^ medium dense (10-30) medium stiff (4-8) siightly plastic 
Blow Counts Bedrock Pebbly well e--«unangular2r' dense (30-50) stiff(8-l5) nonplastic 

— — (Weathered?) % vuiodflilcfy verv coarse angular <-r^flVflenseJ>sup, very stiff (15-30) Moisture 
PID/FID USCS: , % £-B5?Bts» cobbles/boulders 1 hard (>30) C - t t r t ^ 

% very poorly ; damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induradon Plasticity 

Depth/1 nterval Gravel Gravelly Color , , (sand/gravel) (sand/gravei) (sand/gravel) (silt/clay) (silt/clay) 

Id-IX' Sandy very fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic 
' Sample ID Silt Sorting (sand/gravel) rounded loose (4-10) soft (2-4) plastic 

Clav Clayey verv well medium <S5OTo3TOt3ti medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebblv well coarse n̂Mn*2JIIaP dense (30-50) stiff (8-15) nonplastic 

(Weathered?) % eJUUleiaiiJy-3 very coarse angular crvsfV aeilut! I -"Jfl*- very stiff (15-30) Moisture 
PID/FID USCS: / % FpCorli,? cobbles/boulders bard (>30) 

W /f> m \rcLL % very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

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

<*4 - lie Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt £-43115/ Sorting (sand/gravel) rounded loose(4-10) soft (2-4) plastic 

3 Clav Clavev verv well Goto rounded-:' medium dense (10-30) medium stiff (4-8) slightly piastic 
Blow Counts Bedrock Pebblv well coarse subangular dense(30-50) stiff (8-15) nonplastic 

- (Weathered?) % moderately verv coarse angular tfifv BenSS I^SlDs very stiff (15-30) Moisture 
PID/FID USCS: % ^ po\iilv cobbles/boulders hard(>30) 

tip % very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Indnration Plasticity 

Denthflnterval, Gravel Color .7 (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

A) <3E i Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID ! Silt i Sorting (sand/gravel) rounded loose (4-10) soft (2-4) plastic 

T Clay Clayey very well ttrnediun*^ ^UbrouujlcU' medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly ! well coarse subangular dense (30-50) stiff(8-15) nonplastic 

—— >: (Weadiered?) %, moderately very coarse angular XeTyHieuse1 very stiff (15-30) Moisture 
PID/FID |!USCS: . % r" Uoorlv-? cobbles/boulders I ~ hard(>30) r - ' d rO 

% very poorly | ! Tamp 
NOTR: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly i Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
!;. Sand Sandy 1 \ #-MrV very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

^LSample ID Silt Silty Sorting (sand/gravei) fine rounded loose (4-10) soft (2-4) plastic 

W 5 !! Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) siighdy plastic 
owCounts ;i Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonplastic . 

<—— i, (Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 
•ID/FID iiUSCS: 1 % poorly cobbles/boulders II l ' r U I J J J -

<m£ % very poorly ! j | ^ ^ damp 
OTES: 

r , « ) «,r- r"* moist 

>0 '%5 wet 
saturated 



Project Information 
Lithologic/Drilling Log 

WeU Information 

Project: | Borehole completed as well? YES NO ! Well Casing Interval: 

Project Number: 

Location: 

'Well Name: 

I Total Depth: 

Well Screen Interval: 

i Sand Pack Interval: 

|e Drilled: I Borehole Diameter: ?f " i Bentonite Interval: 

Tent: Well Elevation: i Cement/Grout Interval: 

Rig/Core Type: Water Level Initial: 

Drilling Company: I Water Level Static: i Comments/Notes: 

Driller: Well Type: 

Drilling Method: 
Field Notes By: 

PVC Sch 40 
PVC Sch 80 

Low Carbon Steel 

Time Start: Well Diameter: 2 inch 
Time Stop: 4 inch 

Other: 
Primary Subordinate 

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

•SO-**' «Sa&r> Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt Sortlng (sand/gravei) fine rounded loose (4-10) soft (2-4) piastic 

L Clav Clavev very well ciUBdllDIL^ medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebblv well cCoirst*' subangular dense(30-50) stiff (8-15) nonplastic 

—— (•Weathered?) % rfnoeeraTTĵ ? verv coarse angular ^-*ei vnleusc î SO) very stiff (15-30) Moisture 
PID/FID USCS: % f"f>OOTiS-- cobbles/boulders nard(>30) 

% very poorly dafSE^ 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravei vG^rvWb/ Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 
5andv Lir»c7- htexAJ-i~ verv fine well rounded very ioose (<4 blows/ft) verv soft (<2) very piastic 

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

7 Clav Clavev verv weil medium i ^ " sutrraumSŝ * medium dense (10-30) medium stiff (4-8) slightly plasac 
Blow Counts Bedrock Pebblv well <̂ arse_"> suoangular dense (30-50) snff(8-15) nonoiastic 

— • 
(Weathered?) % v l̂loJeialeiy verv coarse angular (verv "dense |5Ji» verv snff (15-30) Moisture 

^BfcPID/FID USCS: % t^poorty^ cobbies/bouiders hard(>30) drv • ̂'< % very poorly damp 
^ ^ N O T E S : (TtiUIsl^ 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plastidty 

Denth/Interval Gravel Gravellv Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sand Sandv very tine well rounded very ioose (<4 blows/ft) verv soft (<2) very plastic 

Sample ID Silt Siltv Sorting (sand/grave!) Sue rounded ioose (4-10) soft (2-4) plastic 
Clav Clavev 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) nonDiastic 
(Weathered?) %, moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

% very pooriy damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravel Gravelly Color (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sand Sandv verv fine well rounded very loose (<4 blows/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 medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

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

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

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

NOTES: moist 
wet 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plastidty 

Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sand Sandy i ; very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

^a^Sample ID Silt Silty Sorting (sand/gravel) i fine rounded loose (4-10) soft (2-4) plastic 
Clay Clayey ! verv well medium subrounded : medium dense (10-30) medium stiff (4-8) siighdy plastic 

^^Pfow Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff(8-15) nonoiastic 
(Weathered?) % l moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

%i very poorly i damp 

>TES: moist 



Project Information 
Project: fjfilckS 

Lithologic/Drilling Log 
Well Information 

I Borehole completed as well? NO ; Well Casing Interval: 
Project Number: 
Location: ±kUa* AJ 

I Well Name: / f l t V - f f 'Well Screen Interval: 
[Total Depth: ! Sand Pack Interval: 

te Drilled: ; Borehole Diameter: Bentonite Interval: ^ '— /g* 
Cement/Grout Interval: r) __fent: 

Rig/Core Type: far &4~k 
Drilling Company: /Jld&. 

I Well Elevation: 

5? 
I Water Level Initial: P%' 
! Water Level Static: : Comments/Notes: 

Driller: -7-, M^biw- , 
Drilling Method: £c*\k*',

( 

Field Notes By: C-TLn^. 

(Well Type: CFVC Sch j4 jp 
PVC Sch 80 

Low Carbon Steel 
Time Stan: Well Diameter: 

4 inch Time Stop: IS :Oo 4 inch 
: Other: • 

Primary Subordinate i 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

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

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

Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piastic 
Clay Clayey very well ~ medium subrounded medium dense (10-30) medium st i f f (4-8) siightly plastic 

Blow Counts Bearock Pebbly well coarse subangular dense (30-50) stiff(8-15) nonplastic 

— (Weathered?) %,: moderatelv verv coarse angular ^ennseftTe (>5J» very s t i f f f 15-30) Moisture 

PID/FID USCS: % pooriy cobbies/bouiders etuM-WUP C^S 
/ 

%•• 
very poorly damD 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

Depth/Interval Gravei <<jreVe"lly> Color (sand/gravel) (sand/gravel. (sand/gravei) (silt/clay) i silt/clay) 

" 10-1*1 Sandy verv fine well rounded very ioose K 4 blows/ft) vers' soft(<21 very piastic 

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

Cay Clavev verv well Sq^ShlillSX? ^sutKDuntieT& medium dense (10-30) medium stiff (4-3) siightly plastic 

Blow Counts Bedrock Pebbly well ^-tiThjfi^Tmtr- dense (30-50) stiff(8-151 nonDiasnc 

- 1 Weathered?) •'. moderatelv verv coarse angular (ienseJsSO) verv st iff (15-301 Moisture 

^ p j k . PID/FID L'SCS: %. cobbles/boulders hard (>30) 

rd, rLz, 

%• 
very poorly damn 

^ • ^ N O T E S : moist 

wet 
r r 

ir t 
saturated 

Primary Subordinate 

' / Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 

1 / Depth/Interval Gravel ^ i iaSr j* / Color (sand/gravel) (sand/graveO (sand/gravel) (silt/clay) (silt/clay) 

Sandy —tii*-. -U.L. 1 -tv verv fine well rounded very loose (<4 blows/ft) verv soft (<2) very piastic 

Sample ID Siit Sorting (sand/gravei) fine rounded ioose(4-10) soft (2-4) piasnc 
Clay Clavev very well ^TnediurfL? medium dense (10-30) medium st i f f (^-S) siigntly oiastic 

Blow' Counts Bedrock Pebblv well C^colliSe J subaneuiar dense (30-50) stiff (8-15) nonoiastic 

(Weathered?! 

%•• 
moderatelv very coarse angular VyervMehsS 15J») verv staff (15-301 Moisture 

PID/FID L'SCS: 

%• 
poorly cobbies/bouiders hard (>30) 

A) foUcit %.. verv oooriv damp 

NOTES: . . . /• in •' - - •* moist 

nc—pi*Lt&> we: 

saturated 

Primary subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

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

•»•—*3flff£ Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) verv Diasric 

Sample ID Silt <snfy} Sorting (sand/gravei) fine rounded loose (4-10) soft (2-4) plasac 

-H Cav Clavev verv well medium dense (10-301 medium stiff (4-8) slightly plasac 

Blow Counts Bedrock Pebbly well CCOJTSJ subangular dense (30-50) snff(S-15) nonplasac 

— — • 
(Weathered?) %;, moderatelv very coarse angular «^/ery\lense (5Jp) very stiff (15-301 Moisture 

PID/FID USCS: %., poorly cobbies/bouiders bard (>30) 

/ very poorly Cdamr**' 

NOTES: moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size {; Angnlarity Induration Induration Plasticity 

Depth/Interval Gravel <Crav?llv> ; Color 1 (sand/gravel) (sand/gravei) (sand/gravel) (silt/day) (silt/clay) 

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

_ Sample ID Silt Sorting (sand/gravel) •1 fine rounded loose(4-10) soft (2-1) plastic 

Clav Clayey .; very well medium dense (10-30) medium st i f f (4-8) siightly piasnc 

^ I ^ P i o w Counts Bedrock Pebbly well <^8aTse/ subangular dense(30-50) stiff(8-15) nonplastic 

—— (Weathered?) % i ; moderately 1 very coarse angular ^ery3e1IS*£C**©) very st iff (15-30) Moisture 

PlD/fJO USCS: % i i pooriy cobbles/boulders \ hard (>30) * i _ d n £ > 

% i l very poorly A 

NOT 



P ro j ect Information 
Lithologic/Drilling Log 

Well Information 

Project: ! Borehole completed as well? YES NO ! Well Casing Interval: 

f 'nuj- / 
; wen ocrecn interval. 

Location: | Total Depth: 1 Sand Pack Interval: 
^ t e Drilled: i Borehole Diameter: i Bentonite Interval: 

•Went: I Well Elevation: ! Cement/Grout Interval: 
Rig/Core Type: i Water Level Initial: i 

Drilling Company: 1 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 
i Other: 

Primary Subordinate 
Lithology Lithology Grain Size j Angnlarity Induradon Induration Plasticity 

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

30-33* Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample 10 "Sllt Sarting (sand/gravel) fine rounded loose (4-10) soft (2-4) piastic 

Clay Clayey very weil c^JfietJjnin-' c ^utlrbuDdoe medium dense (10-30) medium stiff (4-8) slightly piastic 
Blow Counts Bedrock Pebbly well USrses subangular dense (30-50) snff(8-15) nonoiastic 

- (Weathered?) % moderatelv very coarse antruiar r-vcTTrhense iiSWI verv stiff (15-301 Moisture 
PID/FID USCS: % t poorly cobbles/boulders bard O301 drv 

% very poorly damp 
NOTES: »J3JOISC? 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 

Depth/Interval, Gravel (sUĵ Clrv Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/clay) 

•-*<•+ Sandv verv fine well rounded verv loose t<4 blows/ft! very soft (<2) very piastic 
Sample ID Silt Sortiog (sand/gravei) fine rounded loose 14-10) soft (2-4) plastic 

-7 Clav Clavev verv well c.meoiunt-5' CsjiDxaunaeo" medium dense (10-30) medium stiff (4-8) slightly piasnc 
Blow Counts Bedrock Pebblv weil C—coI?sE> subangular dense(30-50) stiff (8-15) nonDiastic 

— — (Weathered?) % moderatelv verv coarse angular ^gfv acust i .• jS) very stiff (15-30) Moisture 
tftk PID/FID USCS: % poorly cobbley boulders nard(>30) drv 

%, verv Dooriv damp 
NOTES: ,*3rsT"> 

saturated 
Primary Subordinate 

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

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

Clay Clavev very well medium subrounded medium dense (10-30) medium stiff (4-81 slightly plastic 
Blow Counts Bedrock Pebblv well coarse subangular dense(30-50) stiff(S-l5) nonDiastic 

(Weathered?) % moderately very coarse anzuiar very dense (>50) very stiff (15-30) Moisture 
PID/FID USCS: 

%;• 
pooriy cobbies/bouiders hard(>30) drv 

% . i very pooriy damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induration Induration Plasticity 

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

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose(4-10) soft (2-4) plastic 
Clav Clavev 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?) %ii moderatelv verv coarse angular very dense (>50) very stiff (15-30) Moisture 

PID/FID USCS: % . i pooriy cobbies/bouiders hard(>30) dry 
%ii 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/day) (silt/clay) 
Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

. ^ t t . Sample ID Silt Siltv i Sorting (sand/gravei) :| fine rounded loose (4-10) soft(2-») plastic 
Clay Clayey .1 very well medium subrounded medium dense (10-30) medium stiff (4-8) siighdy plastic 

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

; (Weathered?) %li moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID ;;uscs: % l | pooriy cobbles/boulders hard(>30) dry 

%ii very pooriy damp 
NOTES: moist 

wet 
saturated 



Lithologic/Drilling Log 
Project Information WeU Information 
Project: i j e Z Borehole completed as well? f/YES^ NO [Well Casing Interval: £ 

W P I I M->mo- / , / _ = ? ' W a l l C — „ I — - 1. . .- / -

Location: Mob^6 A/H Total Depth: ISand Pack Interval: 
^ Drilled: Borehole Diameter: K" i Bentonite Interval: 
Writ: jPpL jWell Elevation: ! Cement/Grout Interval: .cV~"3 / 
Rjg/Core Type: Water Level Initial: i 

Drilling Company:/?^ 'hoajj Water Level Static: : Comments/Notes: 
Driller: ~f Well Type: <^£C_Sch4TO i 
Drilling Method: fi.t r fLcfcs^ PVC Sch 80 
Field Notes By: i X ^ < * i - 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 Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

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

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

/ Clav Clayey very well ~ medium subrounded medium dense (10-30) SaediuBi sttfH4-ii l sliehtiv^lastic 

Blow Counts Bedrock Pebbly well coarse subangular dense (30-50) sdff(S-15) tû EsTte 
(Weathered?) % moderatelv verv coarse angular verv dense (>50) very s t i f f f 15-30) Moisture 

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

/ % verv oooriv damo 

NOTES: moist 

wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induration Induration Plasticity 
Depth/Interval Gravel ^ i n v r ^ I " Color (sand/gravel) (sand/gravei) (sand/gravei) (silt/clay) (silt/day) 

Sandy ~TL~- H/L.TC verv fine well rounded verv loose « 4 blows/ft) verv soft (<2) verv elastic 

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

— ^ Clav Clavev verv well S f l m i u m ^ medium dense (10-30) medium stiff (—3) slightly plastic 
Blow Counts Bedrock Pebblv well coarse CTrrjanf"** dense (30-50) stiff (8-15) nouDiasnc 

r — — /Weathered?) % cmoderaT&c verv coarse angular very st iff (15-30) Moisture 
PID/FID USCS: % cobbles/boulders hard(>30) 

eicllrls. % very poorly 

^ I W i O T E S : moist 

*et 

saturated 
Primary Subordinate 

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

Sandy verv fine well rounded verv loose 1 <4 blows/ft) verv soft (<2i very piasnc 
Sample ID Silt Sorting (sand/gravel) c a s s " ' rounded loose(4-10) soft (2-4) oiastic 

Clay Clayey verv well ^lllUUtUtt. isujsfosnttefi* medium dense (10-30) medium stiff (4-8) siightly piasnc 
Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (8-15) •ouDiastic 

— (Weathered?) %. fTflBHBfflPrsr verv coarse angular f*erv n i l i s t^J i lH very st iff (15-30) Moisture 
PID/FID USCS: . %. pooriy cobbles/boulders hardl>30) <~*?? 

%. very poorly ( A l l U _> 

N O T K : moist 

.vet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induration induration Plasticity 
Depth/Interval Gravel t r j r i H I t y Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

<3*$B> Sandv very fine well rounded verv loose (<4 blows/ft) verv soft (<2) very piastic 
Sample ID Silt Sorting (sand/gravel) rounded loose (4-10) soft (2-4) plastic 

Clav Clayey very well 1 medium tssBiouiifiElP medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebblv well ^CSoarse ;» subangular dense (30-50) st iff (8-15) nonoiastic 

(Weathered?) %: fmnperatritfs very coarse angular <rverv"Uense [>Jii) verv s t i f f f 15-30) Moisture 
PID/FID USCS: . % i c o o n y cobbles/boulders i hard (>30) f v a r v ^ . 

% l very poorly r " aamjp 

NOTES: moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induration Indnration Plasticity 

Depth/Interval Gravel t j t a y e j ^ Color :j (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

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

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

Clay Clayey , very well W f l i u n f Csubro'ilQsVeT i medium dense (10-30) medium st i f f (4-8) siighdy plastic 

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

-~— (Weathered?) % i moderately very coarse angular H£^aenseJ>50) very st iff (15-301 Moisture 

P1D/FID_ :USCS: Vol poorly cobbles/boulders hard (>30) C t5vV 
... ^ % i very poorly i ; ;i ; «^jjamcr> 

NOTES: • [ 1 moist 

WS wet 

saturated 



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

Project Number: Well Name: /Hit- ' _ 9 COrti*i •<-<-/ Well Screen Interval: 

Location: Total Depth: I Sand Pack Interval: 

• fee Drilled: Borehole Diameter: : Bentonite Interval: 

Brfent: Well Elevation: : Cement/Grout Interval: 

Rig/Core Type: Water Level Initial: 

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 Induration Induration Plasticity 

Depth/Interval Gravel cCfaVc-i* Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 
Sandy verv fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

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

(* Clav Clavev very well medium dense (10-30) medium stiff (4-S) siightly plastic 
Blow Counts Bedrock Pebblv well subangular dense (30-50) stiff (8-15) nonplastic 

____ (Weathered?) % Cmdtler3ttsv»- verv coarse angular •*Y*~" Hnrir verv stiff (15-30) Moisture 
PID/FID USCS: % cobbies/bouiders hard (>30) drv 

IS" % very poorly 
NOTES: 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 

Depth/Interval. Grave! I j i a^ t t l* Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/day) 
Sandv verv fine well rounded very loose (<4 blows/ft) very soft (<2) very piasnc 

Sample ID Silt ' Sorting (sand/gravei) <3Seir rounded loose (4-10) soft (2-41 plastic 

—> Clav Clavev verv well 'vjuuruuiiutit medium dense (10-30) medium stiff (4-8) siiehtiv piasnc 
Blow Counts Bedrock Pebblv well Qioarse^ supanguiar dense (30-50) stiff(8-l51 nonoiastic 

• -
I Weatnered?) % tUUUEntehl-' verv coarse angular £*cry'ileijieVS50) very stiff {15-30) Moisture 

^ t - f c PID/FID USCS: % dS5rP* cobbies/bouiders „ hard(>30) drv 
% very poorly damp 

NOTES: moist 

sauirated 
Primary Subordinate 

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

Sand Sandv verv fine weil rounded verv loose (<4 biows/ft) very sort (<2) verv piasnc 
Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose(4-101 sort (2-4) plastic 

Clay Clayey verv well medium suprounded medium dense (10-30) medium stiff (4-8) siightly plastic 
Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff(8-I5) nonplastic 

(Weathered?) % moderatelv very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID USCS: % poorly cobbles/boulders bard(>30) drv 

% very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induration Induration Plastidty 

Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 
Sand Sandv verv fine well rounded very loose (b lows/ f t ) very soft (<2) very piasnc 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) piastic 
Clav Clayey verv well medium subrounded medium dense (10-30) medium stiff (4-8) siighdy piastic 

Blow Counts Bedrock Pebblv well coarse subangular dense(30-50) stiff (3-15) nonoiastic 
(Weathered?) % moderatelv very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

% very poorly damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induration Indnration Plastidty 

Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (Silt/day) (sflt/day) 
Sand Sandv very fine well rounded very loose (<4 blows/ft) very soft (<2) very piasnc 

_ Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose(4-10) soft (2-4) piastic 
Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) siighdy piasnc 

^^^now Counts Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonniasoc 
(Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-10) Moisture 

PID/FID USCS: % poorly cobbles/boulders '1 hardO30) dry 

% very poorly .1 •I damp 
NOTES: moist 

wet 



Lithologic/Drilling Log 
Project Information Well Information 
crq,ect: L ^ ^ - , '•• Borehole completed as well? /YES' NO iWell Casing Interval: 0 ' 
r̂oicct Number: : Well Name: Mk/ - ID 'well Screen Interval: ^> - to ' 

-option: Un bb^ . hlM • Total Depth: ^Q' I Sand Pack Interval: 

iSrillec: 11 KM 1 Borehole Diameter: " 'Bentonite Interval: 2 ' - id' 
pPL : Well Elevation: ; Cement/Grout Interval: 

FLe/Core Type: r f2c~lur*^. Water Level Initial: 
Drilling Company://!^]^;/ 

Dnller: fAcX>Jtn* 

Drilling Method: /fcfty- fLcj~"fij 

Field Notes Bv: C^^TycrvjC*^ 

Water Level Static: Comments/Notes: 
Well Tvoe: 

PVC Sch 80 
Low Carbon Steel 

fime Stan: : Well Diameter: 

; ime Stoo: r.si 4 inch 

Other: 
Primary 
Lithology 

Subordinate 
Lithology 

L>eoth/|nierval Graveiiv Color , 
Grain Size 

(sand/gravel) 
Angnlarity 

(sand/gravel) 
induration 

(sand/gravei) 
Induraoon 
(silt/clay) 

Plasticity 
(siltfday) 

iinav wcllrounaed very ioose <<i oiows/ft) very soft «2) 

Sampie ID Silt Silty Sortin; mod/gravel) loosei — 101 sof t ; : - i 
Clav verv weil sunrounaea medium dense ! 1̂ -30) mcaium stiff (4-8 : siiehnv piasnc 

Blow Counts Bearocic Pebbiv well dense (30-iCi snffrS-15) 
fWeatnered0' verv coarse i^eryjMaw^J^'- very stiff (15-30: 

PID/FID JSCS. • 

NOTES; 

coooies/oouiaers haro (>30i 
very poorly 

Deottt/lniervaJ 

JLLZI2L 

Primary 
Lithology' 

Suoo ruinate 
Lithology 
Graveiiv Color 

aanay 

Grain Size 
(sand/gravel) 

Angularity 
nand/gnve!) 

lnauranoo 
(sandy graven 

induration 
(silt/ciavt 

weil rounded verv loose <<4 bicws/ft) very sorti<;: 

Plasticity 
(silt/da vi 

verv piasnc 
Sample ID Siltv Sorong i sand/gravel) -10'. soft : : - t i piasc: 

Clavev sunrounaea meaium aense: 1C-30) medium serf f-^-Siiicnuvpuscc 
Blow Counts aearoci; Pebbiv weil dense (3G-50'' smT(S-:5 

_'/FID 
' Weatnered?' verv coarse 
CSC coboies/bouiders 

^verCacnse ^>?0~ verv snfff 15-30* 
aarc (>30) 

verv oooriv 
NOTES: 

Primary 
Lithology 

Subordinate 
Lithology 

Scpttuintervai. Gravei Graveii 
' / lo <S?5>- Sane--

Color 
Grain Size 

(sand/gravei) 
Angularity 

(sand/gravel) 
induration 

(sand/gravei1. 
Indnraoon 
(silt/davi 

weil rounoec verv loose • <- p.ows/r verv sof:\<Z\ 

Plastidty 
(silt/day! 

Sample ID Siit Sorting i sand/gravei) sor.:.-ti 
Clav verv weii suorounaec medium amse: >0-30> medium stifff—8' siigsdv piasac 

neoplastic 3low Coants 

?ID/FID 

Bearoci: well suoansuiar 
(Weatnerei~ 

nnwr 13O-50i 
Mgfv aense' _> îU-

snff(S-:5) 
very stifff 15-30) 

coooies/bouiaers hzraO30) 
Moisture 

verv poorjv 
NOTES: 

Deoiruiaierval 

Primary 
Lithoiogv 

Suoordinate 
Lithology 

Gravei Gravellv Color 
Grain Size 

(sand/gravel) 
Angnianry 

(sand/gravel) 
Induradon 

(sand/gravel) 
induradon 
(silt/day) 

Plasdaty 
(siltyclayi 

Sandv verv fine well rounded verv ioose c<4 oiowvn) very softt-O 
sample iD Silt Silty Sorting (sand/gravel) rme ioose (4-IC^ soft C-l) piasnc 

Clav Gavev verv well subrounded medium dense (10-30) medium snff(4-Sl siiehtiv piasnc 
Blow Counts Bearocic Pebbly well 

(Weathered?! moderately 
dense (30-501 

v^texvaen^c^sW; 
stiff fS-15) 

verv snff (15-301 
nonplastic 
Moisture 

PID/FID L'SCS: pooriy cobblevboulders bardMOl 
verv poorly 

saturated 
Primary Sobordinate 
Lithology Lithology Grain Size ij Angularity Induradon Induration Plasdaty 

DencVlnierva) Gravel Gravellv Color | (sand/gravel) (sand/gravei) (sand/gravel) (silt/day) (silt/day) 
Sand Sandv verv fine well rounded very loose |<4 biows/ft) verv sort t o verv piasnc 

ilUHpIc ID Silt Siltv Sorting (sand/gravel) fine rounded loose 14-10) softC-t) piasnc 
Clav Clavev very well medium subrounded medium dense 110-30) medium snff (4-3) siiehtiv piasnc 

Bedrock Peboiv well subangular dense 130-50) stifftS-15) nonplasnc 
—• • (Weathered?) moderatelv angular verv dense (>50) very stiff (15-30) Moisture 

USCS: poorly cobbies/bouiders ii hardl>30) ary 
i , %. very poorly 

;; damp 
moist 

saniniec 



Lithologic/Drilling Log 
Project Information Well Information 
Project: i Borehole completed as well0 YES NO i Well Casvne Interval: 
'-roiect Numbe i Well Name: /y> M> - )(j t OK ii rt+itttzf Well Screen Interval: 
-JBjgon: ! Total Depth: !Sand Pack Interval: 
J^Pbrilied: i Borehole Diameter: 1 Bentonite Interval: 
Tiient: Well Elevation: ; Cement/Grout Interval: 
FUg/'Core Type: Water Level Initial: 
Drilling Company: Water Level Static: Comments/Notes: 
Dnller: Well Type: PVC Sch 40 
Drilling Method: PVC Sen 80 
rieid Notes By Low- Carbon Steel 
Time Start: ; Well Diameter: 2 inch 
Time Stop: 4 inch 

Other 
Primary Subordinate 

Lithology Lithology Grain Size Angularity lndnraooo Induradon Plasticity 

Depth/interval Gravei Color (sand/gravel) (sand/gravel) (sand/gravell (silt/clay) i silt/clav) 

cT^and^ Sandy verv fine well rounded verv ioose 1 < - plows/ft) very soft !<2) verv piasu: 

Satnnle [D Silt Seran; (sand/gravel) s j ^ lUU—» ^"TOmiaEa ioose t —10) sof tC- i ) oiasnc 

u Clav Clavev verv weil < m « a i m p - ' ySUJflUUUUCC'' medium aense (10-30) medium stiff (4-8'. shcntlv oiasnc 

Blow Counts Bedrock; Pebblv well coarse suoanguiar aense (30-501 sofffS-15) nonoiasoc 
f — /Weainered?) % verv coarse annuar <. »&• ui-is. * c . verv stiff! 15-30! Moisture 

PID/FTD USCS: % «^majn< - cobbies/'oouiaers aard.'>30) arv 

UA % very peony < ^ L U I U I ; j 

moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity lnaaraaoa induration Plasdaty 

DeDCtvlntervaJ Grave; Color t sand/gravel) (sand/gravel) isaod/graven (silbeiav) (silt/clay) 

e— Sancv verv fine weii roundec verv ioose biows/ft: verv soft i<2" very Diass: 

Samoie IE Siit Sorting 1 sand/gravel) Cjodnaecr- loose i —! 0) son::—) oiasnc 

~~7~ " Clav Ciavev verv well C^uoroundec* medium aense' 30-30) medium serf/—3: iucntiv ciasc-

Blow Counts Bearoci: pebbiv weil coarse: suoanguiar aense t'3C-50'i snff!S-:5: nonpiasnc 

~̂ tk—• 'Vv'eamered?' % moacrateiv verv coarse aneuiar tr. vf rv aense._»») verv snff'15-30 • Moisture 

~̂ ^R>/FID USCS: poony cobbies/bouiders narc :>30) drv 

; »/. verv DOOTiv 

NOTES: v^gro is i^ 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size Angularity inonraaoQ indnration Plasticity 

L>eota/lnierval Gravei Graveiiv Color I sand/graven (sand/gravel) {sand/graven (silt/clay) (silt/dayi 

Sane Sandv verv nns weil rounoec verv loose f<4 biows/f:: ve^ s o f t i O . very oiasnc 

Saaoie ID Silt i i i t v Sorting (sand/gravel) rtne rounoec loose' —10) sof. e - i ) oiasnc 
Clav Clavev verv weil medium subrounoec meoium dense; 10-30) medium snff ( —£; sitehuv oiasuc 

Blow Counts Bedrock Pebbiv well coarse suoanguiar aense 130-50) stiff(S-i5': nonoiasnc 

/Weathered?' %, moderateiv vrrv coarse anguiax very aense i>50) very snff (15-30) Moisture 

PID/FID USCS: nooriv coobies/ boulders narai>301 drv 

verv oooriv aanm 

NOTES: moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size , Angulanry lnduraaoa Inauraaou Plastiary 
Deoio/Interval Gravei Graveiiv Color (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 

Sand Sandv verv fine well roundea verv ioose (<4 biows/ft) verv soft l<2) verv oiasnc 

Sample ID Silt Siltv Sorting (sand/gravel) fine rounaed loose (4-;0) soft C-J) piasnc 

Clay Clavev verv well medium subrounded medium dense i 10-30) medium snff (—3) slightlv oiasnc 

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

(Weatnered?) % i tnoderately very coarse angular verv dense i>50) verv stiff (15-30) Moistnre 

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

% i very poorly damp 
NOTES: moist 

wet 

saturated 

Primary Subordinate 
Lithology Lithology Grain Size j Angnlarity Induration Induration Plasticity 

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

Sand Sandv verv fine weil rounded very loose (<4 biows/ft) very soft (<2) verv piasnc 

^ • h p l e ID Silt Siltv Sorting (sand/gravei) • tme rounaed loose |4-10) soft C-J) plastic 

Clav Clayey very well medium subrounded medium dense 110-30) medium stiff (4-8) siighdy piasnc 
Blow Counts Bedrock Pebbly well ' coarse subangular dense (30-50) stiff(8-15) nonplasoc 

(Weathered?) % i i moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID USCS: % l i poorly cobbles/boulders il hard (>30) drv 

% i i very poorly damp 



DRILLING LOG 

P r ° j « c t ' " " " " O Client 

Location / / / ) J i d d ^ , , A J W ) Project Number 

Dot© Drilled / 0 / / 9 / 9 9 T o t a l °«Ptn <3S 

Well No. £>fE'Q-

Surface Devotion 3 5 " Water depth (init.) 

Screen: Dia. Length <9S 

Casing: Dia. 

Diameter 

2 4 - h r s . 

21 

Length /3 
Slot Size /),Q<9-0 

Type ^ i/Q 

Drilling Company //It-^)£>/14-J<s/ Drilling Method / t f l ' r 

Driller / M t £ ) f T * ( j X . o q by d - \ Sampling Method 

I/) 

o 
IE 
a. 
o 
k_ 
O 

D e s c r i p t i o n / S o i l C lass i f i ca t i on 

(Co lor , Tex ture , S t r u c t u r e ) 

"S; i^ j , S rWt j C&-1'die., - h - i k t o b ' A , x/er^j dev&z, d r y . 



Lithologic/Drilling Log 
Project Information Well Information 
Project: PPL/ / / 4 ^ Borehole completed as well? CYES3 NO Well Casing Interval: ~3 ' To* 
Project Number: Well Name: Well Screen Interval: /6 '-3S~ ' 
Location: UtLL± . Total Depth: Sand Pack Interval: fS"-3. 

^ate Drilled: Borehole Diameter: Bentonite Interval: 3'-S 
•mt: PPL Well Elevation: Cement/Grout Interval: 0 '-3> ' 
iRig/Core Type: Pitw'i, Water Level Initial: 
Drilling Company: hJ^JJ Water Level Static: Comments/Notes: 
Driller: "77 / ^ / w / / Well Type: c^vtriich^o 
Drilling Method: Air/Z*/v4. PVC Sch 80 
Field Notes By Low Carbon Steel 1 

Time Start: Well Diameter: 2 inch 
Time Stop: t ^ r i n c i L ? 

Other: 
Primary Subordinate 

Lithology Lithology | Grain Size { Angularity Induration Induration Plasdaty 
Depth/Interval ' Gravel Gravelly Color || (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

"""a-f/ Sand <3Ag3P 1 very fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt Sorting (sand/gravel) I fine rounded loose (4-10) soft (2-4) plastic 

... _ / Clay Clayey very well — medium ("SUjJrdUnded* medium dense (10-30) medium stiff (4-8) siighdy piastic 
Blow Counu Bedrock Pebbly well i coarse subangular dense (30-50) stiff(8-15) nonplastic 

• . 
(Weathered?) % moderately j ^ I V flfllP** angular tjery dense (-*5Q) very stiff (15-30) Moisture 

PID/FID USCS: % poorly 1 cobbles/boulders hard(>30) r~w> /• y % ^eTt1 pouily * I ;) 1 damn 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology i Grain Size i Angularity Induration Induration Plasdaty 

Depth/Interval Gravel Gravelly Color i| (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sand <*̂ >andy"> / very fine well rounded very loose (<4 blows/ft) very soft(<2) very plastic 

Sample ID Silt Silty Sorting (sand/gravei) ! fine rounded loose (4-10) soft (2-4) plastic 
Clav Clayey very well ! gnraiiinj.^ c~bliu!UuuueiE» medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebbly well ^ ' 
<--coafse-5 

subangular dense (30-50) stiff(8-I5) nonplastic 
(Weathered?) moderately very coarse angular --•(.Hi Hilly. 1^0) very stiff (15-30) Moisture 

PID/FID USCS: 'M\ retWtl(iy"__> cobbies/bouiders hard(>30) 

'••(JZIILLL very pooriy : damn 
^ ^ N O T E S : moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induration Plasdaty 

Depth/Interval Gravel Graveily Color , I (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sand 1 very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample (D Silt Sorting (sand/gravel) •1 fine rounded loose (4-10) soft (2-4) piastic 

:_ . -? Clay Clayey very well (mOSSip ^ i m i F n T l l l H ^ medium dense (10-30) medium stiff (4-3) siighdy piastic 
Blow Counts Bedrock Pebbly well ( ' 'Toailj? subangular dense (30-50) snff(8-15) nonoiastic 

(Weathered?) % moderately very coarse angular ^ g f u c i l s c Ci?>) 
—** 

very stiff (15-30) Moisture 
PID/FID USCS: % cobbies/bouiders hard (>30) C^S 

% very pooriy damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induradon Plasdaty 

Depth/Interval 1 Gravel Gravelly Color ! (sand/gravel) (sand/gravei) (sand/gravel) (silt/day) (silt/day) 
Sand very fine well rounded very loose (<4 biows/ft) very soft (<2) very piasnc 

Sample ID 1 Silt Silty Sorting (sand/gravel) ;| fine rounded loose (4-101 soft (2-4) plastic 
Clay Clayey | very well .mtnninr' ^5un1Bunil5t? medium dense (10-30) medium stiff (4-3) siighdy plastic 

Blow Counts Bedrock Pebblv well ! -eJSrje) subangular dense (30-50) stiff(8-15) nonoiastic 
! (Weathered?) % moderately very coarse angular HeW dellsttVO) very stiff (15-30) Moisture 

PID/FID j USCS: , % cobbles/boulders ,j hard(>30) 07~""> 

% very poorly OanwS 
NOTES: L/vvw* moist 

wet 
sanitated 

Primary Subordinate 
Lithology Lithology i Grain Size Angnlarity Induradon Indnration Plasdaty 

Depth/Interval i Gravel Gravelly Color i (sand/gravei) (sand/gravei) (sand/gravel) (silt/day) (silt/day) _ 
| <*35ttTd J Sandy 7 - / / * L i fyccT*—- very fine well rounded very loose (<4 blows/ft) : very soft (<2) very piastic 

Sample ID j Silt Sorting (sand/gravel) J fine loose (4-10) soft (2-4) plastic 
1 Clay Clayey very well ^ufrffflBrietfc^ medium dense (10-30) ' medium stiff (4-8) slightly plastic 

^^^Fow Counts | Bedrock Pebbly well 1 coarse subangular ^^nfi^t"f 30̂ 50) stiff (8-15) nonplastic 
(Weathered?) % ̂ •ESg^HanciaH i very coarse angular very dense (>50) very stifff 15-30) Moisture 

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

% very pooriy 
NOTES: moist 

saturated 



Lithologic/Drilling Log 
Project Information Well Information 
Project: PPL/Mo^ Borehole completed as well? YES NO Well Casing Interval: 
Project Number: Well Name: SULT^ C ^ L ^ . ^ J ^ - J Well Screen Interval: 
Location: Total Depth: Sand Pack Interval: 

i Date Drilled: Borehole Diameter: Bentonite Interval: 

feent: Well Elevation: Cement/Grout Interval: 
Wg/Core Type: Water Level Initial: 
! Drilling Company: Water Level Static: Comments/Notes: 
Driller: Well Type: PVC Sch 40 

PVC Sch 80 
Low Carbon Steel 

Drilling Method: 
Well Type: PVC Sch 40 

PVC Sch 80 
Low Carbon Steel ; Field Notes By: 

Well Type: PVC Sch 40 
PVC Sch 80 

Low Carbon Steel 
Time Start: Well Diameter 2 inch 

4 inch Time Stop: 
Well Diameter 2 inch 

4 inch 
Other: 

\ Primary j Subordinate 

1 Lithology ' Lithology Grain Size j | Angularity Indnration Induration Plasticity 
Depth/Interval il Cjayel I Gravelly j Color (sand/gravei) 1 (sand/gravei) ! (sand/gravel) (silt/clay) (silt/day) 

1 V j g g j p ; Sandy j & L 6 * l * y - r y — very fine ! well rounded very loose (<4 blows/ft) very soft (<2) very piasnc 

Sample ID il Silt Silty ! Sorting (sand/gravel) fine OCF3JB8E> loose (4-10) soft (2-4) piasnc 

& \ Clay | Clayey 1 very well 1 Oubfoundea 1 medium dense (10-30) medium snff (4-3) slightly piasnc 

Blow'Counts :i Bearocic 
: ' / W M f h w r H ? ) i 

Pebbly 

% i 

well coarse subangular dense(30-50) snff(8-15) 
i • • (? r i *• \r\\ 

nonplastic 

PID/FID 
i ( w caujbi i | I 
! USCS: H I 

(ntodggSuxtJa 

pooriy 

very coarse 

cobbies/bouiders 

| angular verwieuse l-*3y) very sun (1 J - JU) 

hard(>30) 

Moisture 
dry 

• 
H I very poorly II 

NOTES: 
wet 

saturated 

I Primary 1 Subordinate 
1 Lithology Lithology Grain Size j Angularity Induration Induration Plastidty 

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

Sandy very fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt C2ft€e> Sorting (sand/gravel) fine • rTAi inVl j r i • loose (4-10) soft (2-4) plastic 

1 Qav Clayey very weil ! cmrfliir" 3* Cyo"iuiiuueil medium dense (10-30) medium stiff (4-3) siighdy plastic 
Blow Counts Bedrock Pebbly well <j5atse—> subangular dense (30-50) stiff (8-15) nonoiastic 

(Weathered?) 1 H I *̂ rn riiiii'i very coarse angular very snff (15-30) Moisture 
PID/FID USCS: H I poorly cobbies/bouiders ! hard(>30) dry 

H I very pooriy damp 
NOTES: 

C "weU> 

samrated 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induradon induration Plastidty 
Depth/Interval Gravel > Gravelly Color i (sand/gravel) (sand/gravei) (sand/gravel) (silt/day) (silt/day) 

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

Sampie ID Silt Silty Sorting (sand/gravei) fine rounded loose (4-iO) soft (2-4) plastic 
Clav Clayey very well medium subrounded medium dense (10-30) medium st i f f (4-8) siighdy plastic 

Blow Counts Bedrock Pebbly weil coarse subangular dense(30-50) stiff (3-15) nonoiastic 

(Weathered?) H I moderately very coarse angular very dense |>50) very s t i f f f 15-30) Moisture 

PID/FID USCS: H I pooriy cobbies/bouiders 1 hani(>30) dry 

H I very poorly ! damp 

NOTES: moist 

wet 

saturated 

Primary Subordinate 

Lithology Lithology Grain Size ; Angnlarity Induradon Induradon Plasticity 

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

Sand Sandy : j very fine weil rounaed verv loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Siltv '• Soiling (sand/gravel) \ fine rounded loose (4-10) soft (2-») plastic 

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

Blow Counts Bedrock Pebbly weil coarse subangular dense (30-50) snff (8-15) nonplastic 

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

PID/FID USCS: HI pooriy cobbles/boulders hard (>30) dry 
: i i H I very poorly i damp 

NOTES: moist 

wet 
samrated 

Primary Subordinate 
Lithology i Lithology Grain Size Angnlarity Induradon Indnradon Plastidty 

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

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

Sampie ID Silt ! Silty Sorting (sand/gravel) fine rounded loose(4-10) soft (2-4) oiastic 

t̂aafc Clay Clayey very well medium subrounded ; medium dense (10-30) medium st i f f (4-8) sliahdy piasnc ! 

^ ^ ^ B l o w Counts Bedrock ' Pebbly well coarse subangular dense (30-50) snff (8-15) nonoiasnc 

(Weathered?) i H I moderately very coarse angular very dense (>50) . very stiff (15-301 Moisture 

PID/FID USCS: ! H i poorly cobbles/boulders •1 hard(>30) dry i 

:l H I very pooriy ! damp i 

NOTES: moist 

wet 
samrated 



DRILLING LOG 

joct Projei 

Location 

Client Pfctif* 7ljf€.6*i 

Well No. 5 V i z - / 

Doto Drilled /6, •>//%/?? 

Project Number 

Totol Depth 

Surface Elevation £ S f ? . S / Water depth ( ini l .) 

// 
Length 

Diameter 

2 4 - h r s . 

8' 

Screen: Dia. 

Casing: Dia. 

/6 

Length /3' 

Slot Size d>6c>0 

Type f>l/C <Jt t/Q 

Orilling Company ffllc, 0-J Drilling Method / } < f~ ^ s d u r ^ 

Driller ^ / H C I ^ I A / C / L o g by C Z L J & I S a m p l i n g Method 

Sketch Map 

o 

! 

Notes i 

| 

.3 

D e s c r i p t i o n / S o i l C lass i f i ca t i on 

(Color . Texture, S t r u c t u r e ) 



Project Information 
Lithologic/Drilling Log 

Well Information 
Project: f H / Z / ^ s Borehole completed as well? QfESj NO Well Casing Interval: lb' 
Project Number: Well Name: <>\/£- Well Screen Interval: to -3o' 

. Location: /•Ji>Uss,JA//r^ Total Depth: £.0' Sand Pack Interval: 
ffete Drilled: /0//S/9? Borehole Diameter: T Bentonite Interval: 

Pent: PPL Well Elevation: Cement/Grout Interval: Q '' ~ 3 ' 
1 Rig/Core Type: / f r r &eAr«i, Water Level Initial: 
\ Drilling Company: M^-hc *~ Water Level Static: Comments/Notes: 
Driller: Well Type: 

\ Drilling Method: /).t-r fZ_t PVC Sch 80 
Field Notes By Low Carbon Steel i 

!Time Start: Well Diameter: 2 inch 
Time Stop: /?: v.<r CjfmclD a. OX)" 

Other: 
Primary j Subordinate 
Lithology | Lithology Grain Size Angularity Induradon I Induration Plasticity 

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

H- L • \ Sandy ~7A-^ - w£^& very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample (D Silty i Sorting (sand/gravel) fine rounded loose(4-10) : soft (2-4) plastic ' 

/ Clay j Clayey very well ~ medium vtuUlUlSnkd- 1 medium dense (10-30) ; medium stiff (4-8) siighdy plastic 
Blow Count! Bedrock 1 Pebbly weU coarse dense (30-50) stiff (8-15) nonplastic 

(Weathered?) ! % moderately very coarsen angular ,-veiy Ueuse (-»J0> ; very stiff (15-30) Moisture 
PID/FID USCS: % cobbles/bouiden : hard(>30) <S^y > 

/ . T \c<UcL • *, yerTpoorTy^ 1 1 damp 
NOTES: 

wet 
saturated 

Primary Subordinate 
Lithology Lithology 1 Grain Size Angularity Induradon Induration Plasticity 

Depth/Interval [ Gravel Gravelly ! Color I (sand/gravei) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
CSa53> " 7 * K - f c ^ . / > r - ^ ! very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

Sample ID Silt CSffit> ! Sorting (sand/gravel) 1 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 

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

—— . (Weathered?) moderately j angular CjeiydenM (J-JOk very stiff (15-30) Moisture 
— PID/FID USCS: % l j cobbles/boulders ! hard(>30) 

• 1 ^ 
% l Cveonooilv-5 i 1 

I 'i damp 
B f NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size I Angnlarity Induradon Induration Plasticity 

Depth/Interval Gravel Gravelly Color | (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sand CSunoV-h 7 ^ 1 . very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt ciQjBUl* Sorting (sand/gravei) i 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 

Blow Counts Bedrock Pebbly well j coarse subangular dense (30-50) sriff(8-15) nonplastic 
(Weathered?) %l moderately t yeT^cuajjc^ angular <ytiy dense rtiQ) very stiff (15-30) Moisture 

PID/FID USCS: % i cobbles/boulders hard(>30) 
% l ll damp 

NOTES: moist 
wet 

\ saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induradon Plasticity 

Depth/Interval | Gravel Gravelly Color ! (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/clay) 
Sand "7"2U«—-' very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

Sample ID Silt <SHy> Sorting (sand/gravel) { fine rounded loose (4-10) soft (2-4) plastic 
Clay 1 Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) siighdy plastic 

Blow Counts Bedrock i Pebbly well coarse subangular dense (30-50) stiff (8-15) nonplastic 
(Weathered?) %l moderately 1 /^/SVTSBSe angular (^ery^ense^iD) very stiff (15-30) Moisture • 

PID/FID USCS: %| pooriy cobbies/bouiders 

<—-—• 
hard(>30) 

P •f l I / i i i i % ,| damp • 
NOTES': moist 

wet 
samrated 

Primary j Subordinate 
Lithology 1 Lithology Grain Size Angularity induration Induration Plastidty 

Depth/Interval Gravel ! Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sand 1 Sandy 1 very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt 1 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 •• 

B^Rllow Counts Bedrock ! Pebbly well coarse subangular dense (30-50) stiff(8-15) nonplastic 
(Weathered?) i % moderately very coarse angular very dense (>50) j very stiff (15-30) : Moisture 

PID/FID USCS: 1 % poorly cobbles/bouiden ! hard(>30) dry 

i % very poorly | damp 

NOTES: 



DRILLING LOG 

Project Client Ph'/l'fS P f a line* 

Well No. m9-^X 

Location /r/fihh^ Ay/70 Project Number 

Doto Drilled /&//2/'?9' T o t Q l D«Ptn J Z S ' Diameter 6?/£S 

Surface Elevation 3 S ~ < ? ? . D 3 Water depth (init.) 

Screen: Dia. ^ Length J^t^}" 

Casing: Dia. < ^ Length 

Orilling Company L^CItu/d 

24-hrs. 

siot size d.o^sy 

Drilling Method ' f ~ / Q o j h / ^ . 

Sampling Method 

Sketch Map 

Notes 

1 
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Description/Soil Classification 

(Color, Texture. Structure) 
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r- / ? -
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?</-| 

Cc^crdc 

S.'/fyswdj. CjJ'cA^ -/z^-h dc*>&:y dry. 
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£ a r - h d , /n-zd<u-'n C O V - i e ^ r a j n e d , £uMrt> u * d & d , u <zry <teV»^r, 

tiesnp -/o ^<L/. 



Project Information 
Project: PP<-/do&bs 

Lithologic/Drilling Log 
Well Information 

Project Number: 
U / I. 

,~Date Drilled: t^/ig/f9 
nt: pp>L, 
Core Type: P& J&r 

Borehole completed as well? (^Es) NO | Well Casing Interval: ~ 3 '- lo 
Well Name: Q^P-'T- j Well Screen Interval: /d - ' 

Borehole Diameter: ^ .£S' 
WeU Elevation: 
Water Level Initial: 

aana racK interval: 
Bentonite Interval: 3'-
Cement/Grout Interval: / ) ' - ^ ' 

I Drilling Company: filche**. 
Driller: ~J7/y/cJX) 

yi 

Drilling Method: Ar Pc^iy, 

Water Level Static: Comments/Notes: 
Well Type: 

Drilling Metnod: /y,y- kLofi^^ 
Field Notes By: ^ , Zfe*3-6h 

eVCJch_4fi 
PVC Sch 80 

Low Carbon Steel 
Time Start: /•SO Well Diameter Cfm<£> 0. o > 0 " 1 ; 

Time Stop: 3 -HO 4 inch j 
Other: 1 i 

Primary j Subordinate 

Lithology | Lithology Grain Size || Angnlarity Indnration Induration Plastidty 
Depth/Interval Gravel I Gravelly | Color (sand/gravel) ! (sand/gravel) • (sand/graveO (silt/clay) (silt/day) 

Sand C$SB3n? i very fine i well rounded ! very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt Sorting (sand/gravel) fine i rounded loose (4-10) soft (2-4) plastic 

/ Clay ; Clayey l very well ~ medium i subrounded ' medium dense (10-30) medium stiff (4-8) siighdy plastic 
Blow Counts Bedrock Pebbly j well coarse subangular dense (30-50) stiff (8-15) nonplastic 

(Weathered?) ! % l moderately (SSy coarse"^ [ angular C vervMenst (>5B) very stiff (15-30) Moisture 
PIDfFlD USCS: , % i C-ifrooriv —? cobbies/bouiders il t bard<>30) 

... 1.7 % i t^ery pooriy-^ :i damp 
NOTES: moist 

•vet 

saturated 

Primary ! Subordinate 

Lithology Lithology Grain Size || Angularity Induration Induration Plasdaty 
Depch/lnterval Gravel Gravelly Color (sand/gravei) i (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

! Sand <~?SSy? " / very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Siit e-Sffife, Sorting (sand/gravel) fine I rounded loose (4-10) soft (2-4) plastic 

J. ; Clay Clayey very well medium i subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly well C^coaTseVj subangular dense (30-50) snff(8-15) nonplastic 

' : (Weathered?) %, moderately ^rety ct5al!>e j > angular <rrrv"aensel>16T5 very snff (15-30) Moisture 
PID/FID iUSCS: %\ ^ 9 0 0 T I E > cobbies/bouiders 1 harti(>30) C^ct ry^N, 

% l very pooriy j damn 
NOTES: moist 

wet 

saturated 
Primary ; Subordinate 

Lithology Lithology Grain Size ;| Angularity Induradon Induration Plastidty 

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

Sand dinar* / —• very tine well rounded very loose (<4 blows/ ft) very soft (<2) very plastic 

Sample ID Silt c^sP Sorting (sand/gravel) fine rounded loose(4-10) soft (2-4) plastic 

.'4 Clav Clavev very well medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebbly well ^•^flarse^ subangular cJdtnseTJO-iJu) stiff (8-15) nonoiastic 

' (Weathered?) % l l /-™s5C53vly-> very coarse angular <^erycae1EZ32»0) very stiff (15-30) Moisture 

PID/FID ; USCS: °/ol cobbies/bouiders •i j hard(>30) orag? 
% l very poorly •i z^- Jaiilu N 

NOTES: moist 

wet 

saturated 

Primary ; Subordinate 

Lithology Lithology Grain Size :| Angnlarity Induradon Induration Plasticity 

Depth/Interval Gravel Gravelly Color | (sand/gravel) ! (sand/gravel) (sand/gravei) (silt/clay) (silt/day) 

Sand 7 x ^ very fine j weil rounded very loose (<4 blows/ft) very soft (<21 very plastic 

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

Clay Clayey very well CsuBround<a> medium dense (10-30) medium stiff (4-3) siighdy piastic 

Blow Counts : Bedrock Pebbly well , subangular CSuse (30>J0) stiff(S-15) nonoiastic 

! (Weathered?) ! % inTrTnTfatrlr""^ very coarse angular I <3gy aensej^SO) very s t i f f f 15-30) Moisture 

PID/FID iUSCS: % poorly cobbles/boulders •1 hard (>30) CJrr? 
\ dJ.il tie. i % verypoortv i I c~3amns 

NOTES: moist 

wet 

samrated 

Primary Subordinate 
Lithology : Lithology Grain Size j | Angnlarity Induradon Induradon Plastidty 

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

| <3»i> Sandy (tJU'v - th^fruj-r, very fine i well rounded i very loose (<4 blows/ft) very soft (<2) verv plastic 

sample ID i Silt <3ffiP Sordng (sand/gravel) 1 ^EaeZi | c_inuna»a-> loose (4-10) soft (2-4) plastic 

j Clay \ Clayey very well 1 < g j a m m ^ i ctllSIounded ) | medium dense (10-30) medium stiff (4-3) sliahdy piasnc ; 

^ B ^ 3 l o w Counts ! Bedrock Pebbly well J <2aatseJ | subangular <Mnie jja-SO) stiff (8-15) nonoiasnc 

; (Weathered?) % dJKSSerately^? | very coarse j angular ! very dense (>50) very stiff (15-30) Moisture 

PID/FID iUSCS: ! % pooriy ' cobbles/boulders II :l hard(>30) 

< / / ; ! £^JL ,! 1 % very pooriy ! ll il i ^ j f n p ] 

NOTES: CA. 1 \CUJL moist 



Project Information 
Lithologic/Drilling Log 

Well Information 
Project: f W Borehole completed as well? YES NO Well Casing Interval: j 
Project Number: Well Name: f Y \ P - ^ r mv/- Well Screen Interval: j 
Location: Total Depth: Sand Pack Interval: j 

: Date Drilled: Borehole Diameter: Bentonite Interval: i 

feent: Well Elevation: Cement/Grout Interval: j 
•IrOg/Core Type : Water Level Initial: 

i Drilling Company: Water Level Static: Comments/Notes: \ 
Driller: Well Type: PVC Sch 40 I 

Drilling Method: PVC Sch 80 i 

Field Notes By: Low Carbon Steel i 
Time Start: Well Diameter: 2 inch 
Time Stop: 4 inch 

Other: —, i 

Primary Subordinate 
Lithology Lithology Grain Size .( Angularity Induration Indnration Plastidty 

Depth/Interval ; Gravel «sG_ra*e]Iy> Color (sand/gravel) I (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
Sandy very fine ! well rounded very loose (<4 blows/ft) very soft(<2) very plastic 

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

la Clay Clayey very well ^SUUIUIHHII l l ^ medium dense (10-30) medium stiff (4-8) siighdy plastic : 

Blow Counts Bedrock Pebbly well <^roirscv subangular dense(30-50) stiff (8-15) nonplastic 
(Weathered?) % <36o«fetfflb> very coarse angular i«rv raense(>5up very stiff (15-30) Moisture 

PID/FID USCS: % pooriy cobbies/bouiders .1 

• -—"̂ 
hard(>30) dry 

% very pooriy 
;| c ^ajiife* 

NOTES: 
wet 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size | Angularity Induration Induradon Plastidty 
Depth/lnterva^ Gravel CQrlJSftP Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

Sandy very fine weil rounded very loose (<4 biows/ft) very soft (<2) very plastic 
Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic 

-7 Clav Clayey 1 very well medium ranrounflea— medium dense (10-30) medium stiff (4-81 siighdy plastic 
Blow Counts Bedrock Pebbly well subangular dense (30-50) stiff(8-l5) nonoiastic 

— (Weathered?) %il -eSoskxsriy- very coarse angular r"rrV ilniV 1 ta'W very snff (15-30) Moisture 
PID/FID USCS: %ll poorly cobbies/bouiders ! hard(>30) dry 

% very pooriy i damp 
I NOTES: 

saturated 
Primary Subordinate 

Lithology Lithology Grain Size | Angularity Indnration Induration Plasticity 
Depth/Interval Gravel Gravelly Color 1 (sand/gravei) (sand/gravd) (sand/gravei) (silt/day) (silt/day) 

Sand Sandy very 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) plastic 

Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) siighdy plastic 
Blow Counts Bedrock Pebblv well coarse subangular dense (30-50) stiff (8-15) nonplastic 

(Weathered?) %l moderateiv very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID iUSCS: % l pooriy cobbles/boulders •1 hard(>30) dry 

% l very pooriy ; i '! damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size ;| Angularity Induration Induradon Plastidty 

Depth/Interval i Gravel Gravelly Color | (sand/gravel) ; (sand/gravd) (sand/gravd) (silt/day) (silt/day) 
Sand Sandy very fine well rounded very loose (<4 blows/ft) very so ft (<2) very plastic 

Sample ID • Silt Silty Sorting (sand/gravel) | fine rounded loose (4-10) soft (2-4) piastic 
Clay Clayey very well medium subrounded : medium dense (10-30) medium stiff (4-8) siighdy plastic 

Blow Counts : Bedrock Pebbly weil coarse > subangular dense(30-50) stiff(8-15) nonplastic 
;! (Weathered?) % l moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

! % very poorly .1 
. i _ 

i damp 
NOTES: 

saturated 
Primary ; Subordinate | 
Lithology Lithology Grain Size Angnlarity i induradon Induration Plastidty 

Depth/Interval Gravel Gravelly 1 Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 
: Sand Sandy i very fine weU rounded ; very loose (<4 blows/ft) very soft (<2) very plasty 

Sample ID Silt : Silty Sorting (sand/gravd) fine rounded loose (4-10) soft (2-4) Diastic 
'! Clay Clayey | very well medium subrounded I medium dense (10-30) medium stiff (4-8) sliahdy piasnc ; 

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

w : (Weathered?) ; % i moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID ;!USCS: > % l pooriy cobbies/bouiders hard (>30) drv i 

fl ! Hi very pooriy j ! :| damp i 
NOTES: 



DRILLING LOG 

Project Client 

Location rlM<> N m 

Oote Drilled / o / / ^ 7 ? 

Well No. IfftP-l 

Project Number 

Totol Depth d-O ' 

Surface Elevation W o t e r d e P t h ( ' " ' ' •) ~ " 

. <( 

Diameter 

24-hrs. 

Screen: DIo. 

Casing: Dia. 

9 Length 

Length 

/0 

Drilling Company /7?Cr£)cr>odd Drilling Method 

Slot Size d.Q££> 

Type pve <,<d 

Drill Log by Sampling Method 

Sketch Map . A 
\ \ > 
# 

mi 

i | 

Notes i 

j 

Descr ipt ion/Soi i C lassi f icat ion 

(Color. Texture, S t ructure ) 

NJ $'/-^,5*"dj CAJICJVZJ dzut W/r't* t/<ujdense, dry.. 



Lithologic/Drilling Log 
Project Information Well Information 

Project: ff°L//4oUi. Borehole completed as well? C?E§y NO Well Casing Interval: "3 - <D 
Project Number: Well Name: frxP'i Well Screen Interval: Id' ~ 3d' 

. Location: fcbloU,, A/M Total Depth: £o' Sand Pack Interval: 
! Date Drilled: to/ Borehole Diameter: (>, Bentonite Interval: 3 ' - ? ' 

fen; f/>L Well Elevation: Cement/Grout Interval: O ~ 2>' 
Wg/Core Type: fLo-fary Water Level Initial: 

Drilling Company: y/l, l>e"df/ Water Level Static: Comments/Notes: 

Driller: - f ? j^O)e^UJ Well Type- <f*VC SchiZP 
PVC Sch 80 

Low Carbon Steel 

; Drilling Method: / / , v /Zc-f/trUs 

Well Type- <f*VC SchiZP 
PVC Sch 80 

Low Carbon Steel Field Notes By: C-.TXxZsiZ^ 

Well Type- <f*VC SchiZP 
PVC Sch 80 

Low Carbon Steel 

Time Start: / . 7 S ~ Well Diameter: <2jncL-^ 

4 inch Time Stop: / ;£S~ 

Well Diameter: <2jncL-^ 

4 inch 

Other: 
Primary | Subordinate 
Lithology 1 Lithology | Grain Size j | Angnlarity Induration Induradon Plastidty 

Depth/Interval j Gravel i Gravelly | Color i| (sand/gravel) i (sand/gravel) (sand/gravd) (sat/day) (silt/day) 

d - u i Sand (s«a<j5p j very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID | Silt 33$> | Sordng (sand/gravei) !| fine rounded loose (4-10) soft (2-4) plastic 1 

/ Clay ; Clayey | very weil j ~ medium subrounded medium dense (10-30) medium stiff (4-8) siighdy plastic 
Blow Count] Bedrock Pebbly j well i coarse subangular dense(30-50) stiff(8-15) nonoiastic 

• (Weathered?) ! % l moderately j c*7*W»se-> angular £verv dense (>56LP very stiff (15-30) Moisture 
PID/FID USCS: % l poorly I cobbles/ boulders :| hard (>30) C3fy^ 

CJ.L>U % l C^SrV pooffcs ! :| damp 
NOTES: moist 

wet 
saturated 

Primary j Subordinate 
Lithology Lithology 1 Grain Size ;i Angularity Indnration Induration Plastidty 

Depth/Interval Gravei Gravelly Color i (sand/graveO i (sand/gravel) (sand/gravd) (silt/day) (silt/day) 

X- id' Sand ~7~Zu*"—• very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt i Sorting (sand/gravel) "j fine rounded loose (4-10) soft (2-4) piastic 

Clay Clayey very weil 1 medium subrounded medium dense 110-30) medium stiff (4-8) slightly plastic 
Blow Count] Bedrock Pebbly well ! coarse subangular dense (30-50) stiff (8-15) nonplastic 

— • (Weathered?) ; HI moderately <vet w i ICWMI —» angular ••iTTTFnrffr-ift)-' very stiff (15-30) Moisture 
PID/FID iUSCS: j % l poorly cobbies/bouiders 1 hard(>30) tf-flry*—*-

<aauv "'ol ,yervj20Qi*y damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size j Angularity Induration Induration Plastidty 

Depth/Interval Gravel Gravelly Color ;| (sand/gravel) (sand/gravel) (sand/gravd) (silt/day) (silt/day) 
Sand ĉ angŝ * .1 ~TZ^—' very tine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Silty Sorting (sand/gravel) fine rounded loose (4-101 soft (2-4) plastic 

" " .=3 Clav Clayey very well medium subrounded medium dense 110-30) medium stiff (4-81 siighdy plastic 
Blow Count] Bedrock Pebbly weil C t-coarse^> subangular dense (30-50) stiff (8-15) nonoiastic 

(Weathered?) HI moderately very coarse angular C'ra-ragSEJSSB) very stiff (15-30) Moisture 
PID/FID ,USCS: % l cobbies/bouiders hard(>30) C*v-~, 

f it (jt t SM_i&-
HI very poorly \ 

NOTES: moist 
wet 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size | Angnlarity Induration Induration Plastidty 

Depth/Interval j Gravel SdSelly> Color | (sand/gravel) i (sand/gravel) (sand/gravei) (silt/clay) (silt/day) 
Sand <SaH55> ~\-?*̂ *~ 1 very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

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

H Clay Clayey very well medium subrounded medium dense 110-30) medium stiff (4-8) siighdy plastic 
Blow Count] j Bedrock Pebbly weil cfoarse—^ i subangular -̂densPTSfrSfl*. stiff (8-15) nonoiastic 

! (Weathered?) : % moderately very coarse angular >ot*rausej3i50) very stiff (15-30) Moisture 
PID/FID j USCS: % (^tJoiEfc-^ cobbles/boulders bard (>30) C dry J 

% very pooriy i •1 r"l!ani|o 
NOTES: 1 (_*J I moist 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angularity j Induration Induradon Plastidty 

Depth/interval '; Gravel Gravelly i Color | (sand/gravtl) (sand/gravd) j (sand/gravei) (silt/day) (silt/day) 
i| Sand Sandy ! very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

Sample ID 1 Silt Silty Sorting (sand/gravd) | fine rounded loose (4-10) soft (2-4) plastic 

'! Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-3) siighdy plasac j 
B low Counts j Bedrock Pebbly weil coarse subangular dense (30-50) stiff (8-15) nonoiastic 

w- - ; (Weathered?) % l moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID :USCS: Hi pooriy ! cobbies/bouiders .. _ J hard(>30) dry i 

•1 i Hi very pooriy ! i| i damp 

NOTES: 



DRILLING LOG 

Project 

Well No. MU/-II 

Client iM'f>3 P<f£ L\/y/?& 

Location / Q o h £ l & . / \ J M Project Number 

Dote Drilled / t ? / / f ' T o t a l D < 5 p t h *3(? ' _ Diameter 

Surface Elevation •35*77. $ h Water depth (init.). 24-hrs. 

Screen: Dia. ^ Length C ? 0 

Casing: Dia. Q Length / / 

Slot Size 0 , 0 2 0 

Type 

Drilling Company / / l c fc^Onojc/ 

Driller 77 MihitlJcLg by C XJiHO^JI 

Drilling Method 

Sampling Method 

Sketch Map A 
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Description/Soil Classification 

(Color, Texture, Structure) 
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Project Information 
Project: {"°<-VUetab^ 

Lithologic/Drilling Log 
Weil Information ^_ 

Borehole completed as well? NO [Well Casing Interval: " 3 ~ /L 
Project Number: 

_Location: ^U>jt>s./J#l 
"Date Drilled: /£>//4/f\? 

Well Name: t>VlUJ-I 
Total Depth: sJ6 
Borehole Diameter: 

Well Screen Interval: 
Sand Pack Interval: 
Bentonite Interval: 3 -/V 

pnt: f P i Well Elevation: 
^/Core Type: A.r 

Cement/Grout Interval: & -
Water Level Initial: 

: Drilling Company!"^. T)D*dJ Water Level Static: 
Driller: ~~/Z jM^mdJ 

PVC Sch 80 
Low Carbon Steel 

Comments/Notes: 

Drilling Method: yj.y Qj, ta/*;y 
Field Notes By: J ^ ^ M 

Well Type: 

Time Start: /d/O Well Diameter: 
Time Stop: 4 inch 

Other: ; 
Primary Subordinate 

Lithology Lithology | Cra in Size Angularity Induration Induration Plasticity 
Depth/Interval , Gravel Gravelly Color || (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/clay) 

Sand caandit> t 1 very fine weil rounded very loose (<4 blows/ft) very soft (<2) very piastic 
Sample ID Silt <5>iltC? • Sordng (sand/gravel) !| fine rounded loose (4-10) soft (2-4) plastic 

/ Clay Clayey very well I ~ medium /"filHroiindeiD medium dense (10-30) medium stiff (4-8) siighdy piastic 
Blow Counts Bedrock Pebbly well i CT~ numse" _> subangular dense(30-50) stiff (8-15) nonplastic 

• 
(Weathered?) % l moderately i Cvefy coar^ _^ angular v̂epy flsuy. (>>o) — -~ very stiff (15-30) Moisture 

PID/FID USCS: HI C2§53}> i cobbies/bouiders j hard O30) 

C a / t ' c A a , % l very poorly ! : damp 
NOTES: moist 

wet 

samrated 
Primary Subordinate 

Lithology Lithology I Grain Size \ Angnlarity Indnradon Induration Plasticity 
Depth/Interval Gravel Gravelly Color. , i | (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

5<'-/«T Sand vsa&dsc* " t c t v f T ? very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt Sorting (sand/gravei) fi fine CrounTWrt^. loose(4-10) soft (2-4) plastic 

Clay Clayey very weil 1 medium VsnjfTOundedT!> medium dense (10-30) medium stiff (4-8) siighdy plastic 
Blow Counts Bedrock 

(Weathered?) 

Pebbly well ĈOSTSC*--* subangular dense(30-50) stiff(3-15) 
v*ni e r l f T / K 1C\\ 

nonplastic 

PID/FID USCS: H l | c j o o r l y ^ cobbles/boulders 
angular /cry sun ( i J-JUJ 

hard(>30) 

Moisture 

Hii very poorly : damp 

samrated 
Primary 

Lithology 

Subordinate 

Lithology 

Depth/Interval Gravel Gravelly Color 
Grain Size 

(sand/gravel) 

Angnlarity 

(sand/gravel) 

Induradon 

(sand/gravd) 
Induration 

(silt/day) 

Plastidty 

(silt/day) 
Sand 

Sample ID Silt 

/ ± 
/ Blow Counts 

Clav 

i ^ " very tme weii rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Clavev 
Sorting (sand/gravd) fine rounded loose(4-10) soft (2-4) 

very well medium 

plastic 

medium dense (10-30) medium stiff (4-8) siighdy piastic 
Bedrock Pebbly well subangular dense (30-50) snff(8-15) nonplastic 

: (Weathered?) 

PID/FID 
moderately very coarse angular very stiff (15-30) Moisture 

.USCS: Hll cobbles/boulders i hard(>30) 

very poorly 
NOTES: 

' v Primary ' 

wet 
saturated 

Subordinate 
Lithology Lithology Grain Size Angnlarity Induration Induration Plastidty 

Depth/Interval Gravel Gravelly Color 1 (sand/gravel) i (sand/gravd) (sand/gravei) (silt/day) (silt/day) 
Sand /<t>r<-—_ very fine weil rounded very loose (<4 blows/ft) very soft (<21 very plastic 

Sample ID Silt b'lity Sorting (sand/gravei) | C Hue -s C§Hiwiod j loose (4-10) soft (2-4) piastic 

ir Clay 1 Clayey very well d s e d i u m ^ r"\i_inrnimnra^ medium dense (10-30) medium st i f f (4-8) slightly plastic 
Blow Counts Bedrock i Pebbly well coarse subangular ©Mist (3"tV^0) snff(3-15) nonplastic 

—— (Weathered?) ! % l moderately very coarse angular (fefv dense"f*50) very stiff (15-30) vtoisiare 
PID/FID USCS: H I pooriy cobbies/bouiders hard(>30) 

D H I very pooriy : f a a m p U 

NOTES: moist 

wet 

sanirated 

Primary Subordinate 

Lithology Lithology Grain Size \ Angnlarity j Induradon Induration Plastidty 

Depth/Interval Gravel Gravelly Color ;| (sand/gravd) (sand/gravei) (sand/gravel) (silt/day) (silt/day) 

e-Sag37 I Sandy very fine i well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt 1 C5t i r& Sorting (sand/gravei) fine rounded loose (4-10) soft (2-4) piastic 

Clay ! Clayey i very well 1 Cjneannn? c^suTjiuiinUi d y medium dense (10-30) medium stiff (4-3) slisthdy piasnc ; 

^ A l o w Counts _: Bedrock Pebbly well subangular dense (30-50) snff (8-15) nonnlasnc 

w — (Weathered?) i % l very coarse angular fleiise (JJ0) very snff (15-30) Moisture 

PID/FID ;IUSCS: 1 % l cobbles/bouiden " bard(>30) v v d r y > 

1 W r - i i - O * i H I very poorly i ! '••daimO . 

NOTES: 



Litfaologic/Drilling Log 
Project Information Well Information 
Project: PfljUafakc Borehole completed as well? YES NO Well Casing Interval: j 
Project Number: Well Name: mUJ~/t £U>y>-AiL>*d Well Screen Interval: | 

. Location: Total Depth: Sand Pack Interval: j 

. Date Drilled: Borehole Diameter: Bentonite Interval: i 

feent: Well Elevation: Cement/Grout Interval: j 
I ^Core Type: Water Level Initial: i 
; Drilling Company: Water Level Static: Comments/Notes: j 
Driller: Well Type: PVC Sch 40 I 

Drilling Method: PVC Sch 80 i 

Field Notes By: Low Carbon Steel 1 
Time Start: Well Diameter: 2 inch 
Time Stop: 4 inch 

Other: ; 
Primary Subordinate 

Lithology Lithology Grain Size Angnlarity Induradon Induradon Plasticity 
Depth/Interval j Gravel Gravelly < Color (sand/gravel) (sand/gravei) (sand/gravd) (silt/day) (silt/day) 

<3kl> Sandy very fine weil rounded very loose (<4 blows/ft) very soft (<2) very piastic 
Sample fD Silt i cS f f l ? Sorting (sand/gravei) <!—flno rounded loose (4-10) ! soft (2-4) Diastic 

_. . QL- Clay Clayey very well S surrounded--' medium dense (10-30) medium sdff (4-8) siighdy plastic 
Blow Count] Bedrock Pebbly weil coarse subangular dense(30-50) stiff(8-15) nonplastic 

• 
(Weathered?) % tadoerateiy^? very coarse angular Cvery dense (>») very stiff (15-30) Moisture 

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

% very poorly damp 
NOTES: c25o3E> 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induration Plastidty 

Depth/Interval Gravel c-̂ TSvetJn? Color (sand/gravd) (sand/gravd) (sand/gravd) (silt/clay) (silt/day) 

e3agd> Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 
Sample ID Silt <ZS8t> Sorting (sand/gravei) <s£as-> rounded loose (4-10) soft (2-4) piastic 

"7 Clay Clayey very weil <TIeaiunT) CSuorouadi3> medium dense (10-30) ' medium stiff (4-8) siighdy piastic 
Blow Count] Bedrock Pebbly well "̂Coarse 5 subangular dense (30-50) stiff(8-l5) nonoiastic 

" (Weathered?) % frKvir.uFJIy a very coarse angular --verwdmst (* 50)> very stiff (15-30) Moisture 
PID/FID USCS: 'All pooriy cobbles/boulders hard(>30) dry 

% very pooriy 

samrated 
Primary Subordinate 

Lithology Lithology Grain Size Angularity Induradon Induration Plastidty 
Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravd) (sand/gravd) (silt/clay) (silt/day) 

Sand Sandy very line 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 

Clav Clayey very weil medium subrounded medium dense (10-30) medium stiff (4-8) siighdy plastic 
Blow Count) Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonoiastic 

(Weathered?) % moderately very coarse angular verv dense (>50) very stifff 15-301 Moisture 
PID/FID USCS: % pooriy cobbles/boulders i '• r hard(>30) dry 

% very pooriy damp 
NOTES: moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induradon Induration Plasticity 

Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravd) (sand/gravei) (silt/day) (silt/day) 
Sand Sandy very fine well rounded very loose (<4 blows/ft) very soft (<2) very piastic 

Sampte ID Silt Siltv Sorting (sand/gravel) fmc rounded loose (4-10) soft (2-4) piastic 
Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) siighdy piastic 

Blow Counts Bedrock Pebbly •veil coarse subangular dense (30-50) stiff(3-15) nonoiastic 
(Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

! ; % very pooriy 

• 
damp' 

NOTES: moist 
wet 

saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induradon Induration Plastidty 

Depth/Interval Gravel Gravelly Color 1 (sand/gravd) (sand/gravei) (sand/gravel) (silt/day) (silt/day) 
Sand Sandy i very fine weil rounded very loose (<4 blows/ft) ; very soft (<2) very plastic 

Sample ID Silt Silty Sorting (sand/gravel) 1 fine rounded loose (4-10) soft (2-4) olastic 
Clay Clayey very weil medium subrounded medium dense (10-30) i medium stiff (4-8) sliuhdy plastic ; 

^ H o w Counts Bedrock Pebbly weil coarse subangular dense (30-50) stiff (8-15) nonplastic 
(Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

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

very poorly ! il damp 
NOTES: moist 

wet 



DRILLING LOG 

Project 

Location tJobh, Aim 
Client 

Project Number 

Dote Drilled / £ / / • ? / ? f Total Depth 3 8 

PA;/I'ip6 Prpd. I 
Well No. /nuJ-IJ, 

Surface Elevation 
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24-hns. 

Screen: Dia. 
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9" Length 

Length 

Slot Size 6. 0£C> 
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Project Information 
Lithologic/Drilling Log 

Well Information 
Project: PPUUoUoi, Borehole completed as well? CjfES^? NO Well Casing Interval: ' — /y* 
Project Number: Well Name: Well Screen Interval: / y ' 
Location: hlobbi, /\I*Y\ Total Depth: Sand Pack Interval 

/,<•' 
flfcte Drilled: Borehole Diameter: Bentonite Interval: 3 ' --IS* 
Vent: PpL Well Elevation: Cement/Grout Interval: O ' ~ 3 ' 
1 Rig/Core Type: Water Level Initial: 
i Drilling Company: /Ttohcn^U Water Level Static: Comments/Notes: 
'•• Driller: T . Well Type: C£YJlSchJLt> 
; Drilling Method: hv"* PVC Sch 80 
' Field Notes By: Low Carbon Steel 
:Time Start: r>ut> Well Diameter: CTinb£> 
Time Stop: 4 inch 

Other: 
Primary Subordinate 

Lithology Lithology | Grain Size I Angularity Induradon Induration Plastidty 
Depth/Interval Gravel Gravelly Color | (sand/gravel) (sand/gravel) (sand/gravel) (silt/clay) (silt/day) 

«y-4' Sand _ j very fine weil rounded very loose (<4 biows/ft) very soft (<2) very plastic 
Sample ID Silt Sorting (sand/gravel) fine c^unTEd* loose (4-10) soft (2-4) plastic 

/ I Clay Clayey very well ~~ medium CjubroundecL? medium dense (10-30) medium stiff (4-8) siighdy plastic 
Blow Counts Bedrock: Pebbly well (/coarse _> subangular dense(30-50) stiff (8-15) nonplastic 

• 
(Weathered?) HI moderately very coarse angular &orWense very stiff (15-30) Moisture 

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

Ct. f A A . / - i HI ("very poorly ^5 | i| damp 
NOTES: ' moist 

wet 
saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induradon Induration Plasticity 

Depth/Interval j | Gravel Gravelly Color j (sand/gravel) (sand/gravel) (sand/gravei) (silt/clay) (silt/day) 
Sand sbufoV-» very fine weil rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt C3H3BD Sorting (sand/gravel) 1 fine rounded loose (4-10) soft (2-4) plastic 
Clay Clayey very well medium esSbTounTgay medium dense (10-30) medium stiff (4-8) slightly plastic 

Blow Counts Bedrock Pebbly well subangular dense (30-50) stiff (8-15) nonplastic 
(Weathered?) % moderately C*erycoarM^5> angular 43ry daiseJilUJ very stiff (15-30) Moisture 

PID/FID USCS: % c"~lnTflTiy cobbles/bouideis 1 it hard(>30) " v j r y S 

B /> 
H 1 very poorly :| damp 

^ k W NOTES: moist 
wet 

saturated 
Primary Subordinate 

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

Sand eSIUUB? very fine weil rounded very loose (<4 blows/ft) very soft (<2) very piastic 
SampielD Silt Silty Sorting (sand/gravel) fine rounded loose (4-10) soft (2-4) plastic 

/ ^ Clav Clayey very well medium OUbrolUBfeL-> medium dense (10-30) medium stiff (4-8) siighdy plastic 
( Blow Counts Bedrock Pebbly weil <}- colfSS^ subangular dense (30-50) stiff (8-15) nonplastic 

1 " (Weathered?) H moderately cveiy,Wlllst,> angular very stiff (15-30) Moisture 
\ PID/FID iUSCS: H <r-TSBitit>' cobbles/boulders hard(>30) c <iiy •>! 

L 1 H very poorly j || damp 
\ NTJTES: moist 

w wet 

" •v.L*j- ,>m--tu i i - > b saturated 
Primary Subordinate 
Lithology Lithology Grain Size Angnlarity Induradon Induration Plastidty 

Depth/Interval j Gravel 'VrjveflS Color (sand/gravel) (sand/gravel) (sand/gravei) (silt/day) (silt/day) 
| Sand very fine well rounded very loose (<4 biows/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 gfflmjuiiOeiL? I medium dense (10-30) medium stiff (4-8) siighdy plastic 

Blow Counts Bedrock Pebbly well coarse ^bangullr-, dense (30-50) stiff(8-15) nonplastic 

• 
(Weathered?) H moderately <-»j'£ry coarsens angular <Jny"aense I =T8) - very stiff (15-30) Moisture 

PID/FID USCS: : % cobbles/boulders bard (>30) C3nt> 
... i % very poorly \ damp 

NOTES: 

saturated 

Depth/Interval 

Primary 
Lithology 

Gravel 

Subordinate 
Lithology 
Gravelly Color 

Grain Size 
(sand/gravel) 

Angularity 
(sand/gravel) 

Induration 
(sand/gravel) 

Induration 
(silt/clay) 

Plastidty 
(silt/day) 

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

•Blow Counts 

Silt 
Clay Clayey 

Sorting (sand/gravel) 
very well 

Bedrock Pebbly well 
(Weathered?) H Cmoaerajjiy? 

<jnediumy~ 
(-coarse j 

very coarse 

rounded 
tguoiTwnaeTr̂  
subangular 

angular 

loose(4-10) soft (2-4) 
medium dense (10-30) medium stiff (4-8) 

stiff (8-15) 
siighdy piasnc 

nonplastic 
very dense (>50) very stiff (15-30) Moisture 

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

NOTES: 



Lithologic/Drilling Log 
Project Information Well Information 
Project: ?M UoLrlo 6 Borehole completed as well? YES NO Well Casing Interval: 
Project Number: Well Name: M,u) ' / X Well Screen Interval: 
Location: Total Depth: Sand Pack Interval: 

i-DotP D r i l l e d : Borehole Diameter: Bentonite Interval: 

P̂bnt: 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 —1 

Time Stop: 4 inch 
Other: 

Primary Subordinate 
Lithology Lithology Grain Size | Angularity Induradon j Induration Plastidty 1 

Depth/Interval, Gravel Gravelly A t ^ t * Color (sand/gravel) (sand/gravel) (sand/gravel) i (silt/day) (silt/day) 

: 3 0 - j y Sandy very fine well rounded very loose (<4 blows/ft) : very soft (<2) very plastic 
Sample ID sTir Silty Sorting (sand/gravel) fine rounded loose (4-10) | soft (2-4) plastic 

fg Clay Clayey very well -c~rnftl«tftO 1 CuTirounaga-̂  medium dense (10-30) medium stiff (4-8) siighdy plastic 
Blow Counts 1 

. . . . . . . 1 
Bedrock Pebbly well coarse subangular dense (30-50) stiff(8-15) nonplastic 

(Weathered?) % CmdaenuSCt '̂ very coarse angular <jeiy duise (Jj©) very stiff (15-30) Moisture 
PID/FID USCS: % poorly cobbles/boulders j hard (>30) dry 

i % very poorly | | . vnflmn-> 
NOTES: C moist \y 

wet 
i saturated 

Primary Subordinate 
Lithology Lithology Grain Size | Angularity induradon Induration Plasticity 

Depth/Interval, Gravel Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 
c^Sand—» Sandy very fine well rounded very loose (<4 blows/ft) : very soft (<2) very piastic 

Sample ID Silt <s?B& Sorting (sand/gravel) S^ftnc3=» rounded loose (4-10) soft (2-4) plastic 

- / Clay Clayey very well VsJlb(oUliueij> medium dense (10-30) : medium stiff (4-8) slightly plastic 
Blow Counts Bedrock Pebbly well subangular dense (30-50) stiff (8-15) nonplastic 

(Weathered?) % <3oaaatel£i--> very coarse angular £ty aeuit!f>50i> very stiff (15-30) Moisture 
PID/FID 

.̂ aaafaw . , 
USCS: % pooriy cobbies/bouiders 'i hatd(>30) dry 

9tli very poorly il damp 
^ k W NOTES: <^5ot5rS 

saturated 
Primary Subordinate i 

Lithology Lithology Grain Size j Angularity Induradon Induration Plasticity 
Depth/Interval Gravel Gravelly Color (sand/gravel) (sand/gravel) (sand/gravel) (silt/day) (silt/day) 

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 very well medium subrounded medium dense (10-30) medium stiff (4-8) slightly plastic 
Blow Count] Bedrock Pebbly well coarse subangular dense (30-50) stiff(8-15) nonplastic 

,; (Weathered?) : % moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 
PID/FID ,USCS: % poorly cobbles/bouiden 1 hard(>30) dry 

! i % very pooriy damp 
NOTES: moist 

wet 
! saturated 

Primary Subordinate 
Lithology Lithology Grain Size Angularity Induradon Induration Plasticity 

Depth/Interval Gravel Gravelly Color I (sand/gravel) (sand/gravei) (sand/gravel) (silt/day) (silt/clay) 
Sand Sandy I very fine well rounded very loose (<4 blows/ft) very soft (<2) very plastic 

Sample ID Silt Silty Sordng (sand/gravel) | fine rounded loose (4-10) soft (2-4) plastic 
Clay Clayey very well medium subrounded 1 medium dense (10-30) medium stiff (4-8) siighdy plastic 

Blow Count] Bedrock Pebbly well coarse subangular dense (30-50) stiff (8-15) nonplastic 
(Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-30) Moisture 

PID/FID USCS: % pooriy cobbles/bouiden haid(>30) dry 

i % very poorly j j damp 
NOTES: ; moist 

samrated 
Primary Subordinate 
Lithology Lithology Grain Size I Angnlarity Induradon Induration Plastidty 

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

•V ,'l Clay Clayey very well medium subrounded medium dense (10-30) medium stiff (4-8) j slightly plastic j 
^ l o w Counts Bedrock Pebbly weU coarse subangular dense (30-50) stiff (8-15) nonoiastic 

(Weathered?) % moderately very coarse angular very dense (>50) very stiff (15-30) j Moisture 
PID/FID USCS: % poorly cobbles/bouiden j hard(>30) 1 dry 1 

% very pooriy 1 damp i 
NOTES: i rooi!" 



Appendix B 

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: October 20,1999 

WELL 
ID ETC DTW DTP PT 

PT 
X.8 

ADJ 
DTW WTE COMMENTS 

MW-1 3603.30 41.55 26.67 14.88 11.90 29.65 3573.65 
MW-2 3601.57 30.51 0.00 0.00 30.51 3571.06 
MW-3 3602.77 32.84 0.00 0.00 32.84 3569.93 
MW-4 3601.70 32.33 31.48 0.85 0.68 31.65 3570.05 
MW-5 3601.54 37.21 30.79 6.42 5.14 32.07 3569.47 
MW-6 3599.83 33.75 30.06 3.69 2.95 30.80 3569.03 
MW-7 3602.11 37.47 32.21 5.26 4.21 33.26 3568.85 
MW-8 3598.87 32.81 29.81 3.00 2.40 30.41 3568.46 
MW-9 3601.05 33.41 0.00 0.00 33.41 3567.64 
MW-10 3602.96 34.71 0.00 0.00 34.71 3568.25 
MW-11 3600.67 30.80 0.00 0.00 30.80 3569.87 
MW-12 3599.35 30.09 0.00 0.00 30.09 3569.26 
SVE-1 3602.16 0.00 0.00 0.00 Dry 
SVE-2 3601.17 33.37 31.07 2.30 1.84 31.53 3569.64 
MP-1 3601.87 0.00 0.00 0.00 Dry 
MP-2 3601.87 37.46 31.09 6.37 5.10 32.36 3569.51 

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 C 

Soil and Groundwater Analytical Data 

Higgins and Associates, 



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

Pinnacle Lab ID number 
August 05, 1999 

907053 

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

Project Name 
Project Number 

PPL/HOBBS 
(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 
Project Manager 

\. Mitchell Rubenstefn, Ph. D. 
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 

w 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 

Printed: 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 

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 

01 MW-2-10-12' 
02 MW-2-30'-32' 
03 M\N-7^A'^& 

NON-AQ 
NON-AQ 
NON-AQ 

7/13/99 
7/13/99 
7/13/99 

7/19/99 
7/19/99 
7/19/99 

7/20/99 
7/20/99 
7/20/99 

1 
1 
1 

PARAMETER DET. LIMIT UNITS MW-2-10'-12' MW-2-30'-32' MW-7-14'-16' 

BENZENE 
TOLUENE 

ETHYLBENZENE 
^ T 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 

< 0.025 
< 0.025 
< 0.025 
< 0.025 

SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS ( 69-117 ) 

86 91 89 

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 
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 

^ H Y L B E N Z E N E 0.025 MG/KG 3.2 < 0.025 1.2 

^ T A L XYLENES 0.025 MG/KG 4.7 < 0.025 1.6 

SURROGATE: 
TRIFLUOROTOLUENE (%) 108 92 79 
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 
07' MW-9-20'-22' NON-AQ 7/14/99 7/19/99 7/21/99 1 
08 MW-9-30'-32' NON-AQ 7/14/99 7/19/99 7/21/99 1 
09 MW-6-24'-26' NON-AQ 7/14/99 7/19/99 7/21/99 1 
PARAMETER DET. LIMIT UNITS MW-9-20'-22' MW-9-30'-32' MW-6-24'-26' 

BENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025 

TOLUENE 0.025 MG/KG < 0.025 < 0.025 < 0.025 
ETHYLBENZENE 0.025 MG/KG < 0.025 < 0.025 < 0.025 

J fc "AL XYLENES 0.025 MG/KG < 0.025 < 0.025 < 0.025 

SURROGATE: 
TRIFLUOROTOLUENE (%) 90 90 93 
SURROGATE LIMITS (69-117) 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Aiouquerque, 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 

^ J J H Y L B E N Z E N E 0.025 MG/KG 0.98 < 0.025 0.25 

flfAL 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 
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 

13 MW-3-20 ,-22' 
14 MW-3-30'-32' 
15 MW-10-20 ,-22 , 

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 
1 

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

BENZENE 
TOLUENE 

^ H Y L B E N Z E N E 
^ > T 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 

< 0.025 
< 0.025 
< 0.025 
< 0.025 

SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS ( 69-117 ) 

92 92 89 

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 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 

^SHYLBENZENE 
™ T 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 



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. 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 

ft 



* 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 8021 MODIFIED 
MSMSD # : 907053-01 PINNACLE .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 ( 68- 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 

EMIST 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 
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 
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 

•fiJHYLBENZENE 0.5 UG/L 1.3 < 0.5 260 

B T A L XYLENES 0.5 UG/L 0.5 < 0.5 280 

SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS 

99 
( 69-117 

106 98 

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 

^ T A L XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
TRIFLUOROTOLUENE (%) 
SURROGATE LIMITS 

103 102 102 
( 69-117 ) 

CHEMIST NOTES: 
N/A 



GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 907053 
BLANK 1. 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 

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



LA#%IC6 

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: 
I TRIFLUOROTOLUENE 
SURROGATE LIMITS: 
CHEMIST NOTES: 
N/A 

%) 106 
( 69- 117 ) 



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 8021 MODIFIED 
MSMSD # 
CLIENT 
PROJECT # 
PROJECT NAME 

: 907053-19 
: HIGGINS & ASSOCIATES, L.L.C 
: (none) 
: PPL/HOBBS 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

907053 
NA 
7/22/99 
AQUEOUS 
UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

BENZENE <0.5 10.0 10.4 104 9.6 96 8 ( 80- 120 ) 20 

TOLUENE <0.5 10.0 11.0 110 11.3 113 3 ( 80- 120 ) 20 

ETHYLBENZENE <0.5 10.0 10.9 109 10.4 104 5 (80 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 29.6 99 31.7 106 7 ( 80- 120 ) 20 

CHEMIST NOTES: 
N/A 

% 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 
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 
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-2-3O'-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 

U.CULATED SUM: 19.8 

SURROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS 

103 
(66-151 

106 101 

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-8-2C-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 

^ L C U L A T E D SUM: 378 456 

w 
SURROGATE: O-TERPHENYL (%) 116 95 101 
SURROGATE LIMITS (66-151 ) 

CHEMIST NOTES: 
N/A 



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

GAS CHROMATOGRAPHY RESULTS 

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 

.CALCULATED SUM: 

9 
SURROGATE: O-TERPHENYL (%) 109 97 97 
SURROGATE LIMITS (66-151 ) 

CHEMIST NOTES: 
N/A 



-A 

LAÎ IWlE6 

2709-D Pan American Freeway NE 
Aiouquerque, New Mexico 67107 
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 

^LCULATEDSUM: 881 143 

SURROGATE: 
O-TERPHENYL (%) 104 105 98 
SURROGATE LIMITS ( 66-151 ) 

CHEMIST NOTES: 



*t6 

2709-D Pan American Freeway NE 
/-uuuî uefcjue, (WW Mexico QI i u/ 
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 (%) 105 96 101 
SURROGATE LIMITS (66-151 ) 

CHEMIST NOTES: 
N/A 
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2709-D Pan American Freeway NE 
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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 

CALCULATED SUM: 25300 

W 
SURROGATE: 
O-TERPHENYL (%) 116 96 D 
SURROGATE LIMITS ( 66-151 ) 

CHEMIST NOTES: 
D=Surrogate diluted out 



2709-D Pan American Freeway NE 
rMuuqueique, iv<ewv ivitSAiGU Ol IUI 

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

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

EPA 8015 MODIFIED (DIRECT INJECT) 
072099 PINNACLE I.D. 
HIGGINS & ASSOCIATES, L.L.C DATE EXTRACTED 
(none) DATE ANALYZED 
PPL/HOBBS 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: 
rTERPHENYL (%) 
J RROGATE LIMITS 

105 
( 80-151 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
r u u u ^ u c i i j u c , u e w m t j A l o O O l I U / 

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

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

TEST 
MSMSD# 
CLIENT 
PROJECT* 
PROJECT NAME 

EPA 8015 MODIFIED (DIRECT INJECT) 
072099 
HIGGINS & ASSOCIATES, L.L.C 
(none) 
PPL/HOBBS 

PINNACLE I.D. 
DATE EXRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

907053 
7/20/99 
7/20/99 
NON-AQ 

PARAMETER 
SAMPLE 
RESULT 

CONC SPIKED 
SPIKE SAMPLE 

% 
REC 

DUP DUP 
SPIKE % REC RPD 

REC 
LIMITS 

•RPD 
LIMITS 

FUEL HYDROCARBONS <5.0 100 128 128 124 124 3 ( 56 - 148 ) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

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

Average Result 
X 100 



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 

J^LCULATED SUM: 3.0 

SURROGATE: 
O-TERPHENYL (%) 90 95 94 
SURROGATE LIMITS ( 79- 124 ) 

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 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 
CALCULATED SUM: 

2.0 
1.0 
1.0 

MG/L 
MG/L 
MG/L 

< 2.0 
< 1.0 
< 1.0 

< 2.0 
< 1.0 
< 1.0 

^RROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS ( 79 - 124 ) 

88 92 

CHEMIST NOTES: 

N/A 



2709-D Pan American Freeway NE 

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

TEST 
BLANK I.D. 
CLIENT 
PROJECT# 
PROJECT NAME 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

EPA 8015 MODIFIED (DIRECT INJECT) 
072099 PINNACLE I.D. 

HIGGINS & ASSOCIATES, L.L.C DATE EXTRACTED 
(none) DATE ANALYZED 
PPL/HOBBS 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 (%) 
' RROGATE LIMITS 

97 
( 78 - 128 ) 

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, 
: (none) 
: PPL/HOBBS 

L.L.C 
PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

907053 
7/20/99 
7/20/99 
AQUEOUS 
MG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
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: 
/A 

(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. Report Date: 03-Aug-99 

Pinnacle Laboratories Inc 

2709 - D Panamerican Pwy NE 

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

Attn: FAX: (505)344-4413 

Our Lab #: MAR99-18140 Your Sample ID: 907053-19 

Date Logged-In: 7/23/99 Sample Source: NPDES/WWTP's 

Matrix: Wastewater Client Project #: PO#: 907053/072006 

Project #: 072099-06 Date Submitted to Lab: 7/21/99 

- COLLECTION INFORMATION -

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

Analysis 
Test Group EPA Method Test Result Units D a t e Analyst WS# 

LI-MS 6020 Lithium, Li 56 UG/L 7/29/99 KRG 15966 

SI-MS 200.8 Silicon, Si 65.5 MG/L 7/29/99 KRG 15966 

SR-MS 200.8/6020 Strontium, Sr 1400 UG/L 7/29/99 KRG 15966 

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

Report Approved By: 

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

Lab Number MAR99-18140: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 #: MAR99-18141 

Date Logged-In: 7/23/99 
Matrix: Wastewater 

Project #: 072099-07 

Your Sample ID: 907053-20 

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 12:30 PM 

Test Group EPA Method Test Result Units 
Analysis .„,„,, 

Date A n a , y s t W S # 

-I-MS 

"SI-MS 

SR-MS 

U-MS 

6020 Lithium, Li 53 UG/L 7/29/99 KRG 15966 

200.8 Silicon, Si 65 MG/L 7/29/99 KRG 15966 

200.8/6020 Strontium, Sr 1200 UG/L 7/29/99 KRG 15966 

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

End of Report 

Report Approved By: 

Deborah K. Johnson 
Tli is report shall not be reproduced, except in its entirety, without the written approval of the laboratory. 

Lab Xumber MAR99-18U1 :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 Tcclt Environmental Laboratories, Inc. 

- 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 #: MAR99-18142 

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 

- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 1:00 PM 

Test Group EPA Method Test Result Units 
Analysis 

Date A n a , y s t W S # 

I-MS 

SI-MS 

SR-MS 

U-MS 

6020 Lithium, Li <50 UG/L 7/29/99 KRG 15966 

200.8 Silicon, Si 59 MG/L 7/29/99 KRG 15966 

200.8/6020 Strontium, Sr 860 UG/L 7/29/99 KRG 15966 

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

End of Report 

Report Approved By: 

Deborah K. Johnson 
77m report shall not be reproduced, except in its entirety, without the written approval of lhe laboratory. 

Lab Sumber MAR99-18l42: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-

ReportDate: 03-Aug-99 

Attn: 

Our Lab #: MAR99-18143 

Date Logged-In: 7/23/99 

Matrix: Wastewater 

Project #: 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# 

J-MS 

SI-MS 

SR-MS 

U-MS 

6020 Lithium, Li 110 UG/L 7/29/99 KRG 15966 

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

200.8/6020 Strontium, Sr 2100 UG/L 7/29/99 KRG 15966 

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 Sumber MAR99-18143:Page I 

1776 MARION-WALDO RD. • RO. 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 
WSJ* Lab# Test ID Code Result Units Added QC1 QC2 Limit 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 

B966 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 MAR99-18140SL1 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 MAR99-18141DU 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 MAR99-18244DTS-%' D 81.921 % 0 %D v20 

159CS 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 

2—= Page 1 of 2 



QUALITY CONTROL REPORT -
Printed: 8/3/99 

ws# 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 

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

ReportDate: 02-Aug-99 

Attn: 

Our Lab #: MAR99-18545 

Date Logged-In: 7/26/99 

Matrix: Water 

Project #: 072299-24 

Phone: (505)344-3777 Ext: 

FAX: (505) 344-4413 

Your Sample ID: 907053-23 

Sample Source: NPDES/WWTP's 
Client Project #: PO#: 907053/072006 

Date Submitted to Lab: 7/23/99 

Test Group EPA Method Test 

- COLLECTION INFORMATION -

Date/Time/By: 7/16/99 1:45 PM 

Result 
Analysis „,„ 

Units D a t e Analyst WS# 

^ ^ 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 Report 

•/: -* / •>** />' 
Report Approved By: ^ j / ^ / / ^ ? ' " " ' ' 1 ' K x 

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

Lab Xitmber MAR99-IS545:Page I 

1776 MARION-WALDO RD. • RO. BOX 436 • MARION, OH 43301-0436 
PHONE 740-389-5991 • 1-800-873-2835 • FAX 740-389-1481 



- QUALITY CONTROL REPORT -
Printed: 8/3/99 

QC True - QC Calculations - - QC Calculations — Lower Upper 
ws# Lab# Test ID Code Result Units Added QC1 QC2 Limit 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 

M5966 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 (<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 MAR99-18244DTS-% 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 



- QUALITY CONTROL REPORT -
Printed: 8/3/99 

QC True - QC Calculations -- - QC Calculations - Lower Upper 
WS# Lab# Test ID Code Result Units Added QC1 QC2 Limit Limit 

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 

QC Code Legend 

B Blanks K Calibration Checks S Spikes 
C Control Samples M Matrix Spike Duplicates 
D Duplicates R Surrogates p g g e 2 Q f 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. 

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

17400 SW Upper Boones Ferry Road • Suite 270 - Portland, OR 97224 • (503) 670-8520 

Sincerely, 

Kimberly Hill 
Project Manager 

Technical Review 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



Environmental Services Laboratory Date: 04-Aug-99 

C L I E N T : Pinnacle Laboratories Cl ient Sample I D : 907053- 19 

L a b 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 

ALKALINITY EPA 310.0 Analyst: s ld 

Alkalinity, Total (As CaC03) 350 5 mg/L CaC03 1 7/22/99 

BROMIDE 4500 B Analyst: s ld 

Bromide 1 0.2 mg/L 2 7/28/99 

CHLORIDE EPA 325.3 Analyst: s ld 

Chloride 28 5 mg/L 10 7/26/99 

FLUORIDE EPA 340.2 Analyst: s ld 

Fluoride 1.1 0.2 mg/L 1 7/27/99 

SULFATE EPA 375.4 Analyst: s ld 

Sulfate 150 25 mg/L 12.5 7/21/99 

TOTAL DISSOLVED SOLIDS EPA 160.1 Analyst: s ld 
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 / EPA 200. Analyst: btn 

Arsenic 0.0082 0.005 mg/L 1 7/28/99 

Barium 0.14 0.005 mg/L 1 7/28/99 

Boron 0.28 0.01 mg/L 1 7/28/99 

Cadmium ND 0.002 mg/L 1 7/28/99 

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 io 



Environmental Services Laboratory Date: 04-Aug-99 

CLIENT: Pinnacle Laboratories Client Sample ID: 907053-19 

Lab Order: 9907110 Tag Number: 

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

Lab ID: 9907110-01A Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

PAH BY SIM, A Q U E O U S SW 8270B Analyst: 
1 -Methylnaphthalene ND 0.4 1 7/27/99 

2-Methylnaphthalene ND 0.4 M9/L 1 7/27/99 

Acenaphthene ND 0.4 1 7/27/99 

Acenaphthylene ND 0.4 M9/L 1 7/27/99 

Anthracene ND 0.4 Mg/L 1 7/27/99 

Benz(a)anthracene ND 0.4 Mg/L 1 7/27/99 

Benzo(a)pyrene ND 0.4 M9/L 1 7/27/99 

Benzo(b)fluoranthene ND 0.4 M9/L 1 7/27/99 

Benzo(g,h,i)perylene ND 0.4 Mg/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 MQ/L 1 7/27/99 

Chrysene ND 0.4 Mg/L 1 7/27/99 

Dibenz(a,h)anthracene ND 0.4 M9/L 1 7/27/99 

Fluoranthene ND 0.4 Mg/L 1 7/27/99 

Fluorene ND 0.4 Mg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 Mg/L 1 7/27/99 

Naphthalene ND 0.4 Mg/L 1 7/27/99 

Phenanthrene ND 0.4 ug/L 1 7/27/99 

Pyrene ND 0.4 Mg/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 

C L I E N T : Pinnacle Laboratories Client Sample ID : 907053-20 

L a b Order: 9907110 Tag Number: 

Pro jec t : 907053/HIGGINS/PPL/Hobbs Collection Date: 7/16/99 

Lab I D : 9907110-02A 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 DISSOLVED SOLIDS EPA 160.1 Analyst: sld 
Total Dissolved Solids (Residue, 540 40 mg/L 4 8/3/99 
Filterable) 

M E R C U R Y 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 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 3 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 DF Date Analyzed 

PAH B Y SIM, A Q U E O U S SW 8270B Analyst: 
1 -Methylnaphthalene ND 0.4 ug/L 1 7/27/99 

2-Methylnaphthalene ND 0.4 Mg/L 1 7/27/99 

Acenaphthene ND 0.4 wg/L 1 7/27/99 

Acenaphthylene ND 0.4 Mg/L 1 7/27/99 

Anthracene ND 0.4 Mg/L 1 7/27/99 

Benz(a)anthracene ND 0.4 Mg/L 1 7/27/99 

Benzo(a)pyrene ND 0.4 Mg/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 Mg/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 Mg/L 1 7/27/99 

Chrysene ND 0.4 ug/L 1 7/27/99 

Dibenz(a,h)anthracene ND 0.4 Mg/L 1 7/27/99 

Fluoranthene ND 0.4 pg/L 1 7/27/99 

Fluorene ND 0.4 Mg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 Mg/L 1 7/27/99 

Naphthalene ND 0.4 M9/L 1 7/27/99 

Phenanthrene ND 0.4 M9/L 1 7/27/99 

Pyrene ND 0.4 Mg/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 

] - 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 

C L I E N T : Pinnacle Laboratories Cl ient Sample I D : 907053- 21 

L a b 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 : 9907110-03A M a t r i x : A Q U E O U S 

Analyses Result L i m i t Qua l Units D F Date Analyzed 

ALKALINITY EPA 310.0 Analyst: s ld 
Alkalinity, Total (As CaC03) 580 5 mg/L CaC03 1 7/22/99 

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

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

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

SULFATE EPA 375.4 Analyst: s ld 
Sulfate 120 25 mg/L 5 7/21/99 

TOTAL DISSOLVED SOLIDS EPA 160.1 Analyst: s ld 
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 
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Environmental Services Laboratory Date: 04-Aug-99 

CLIENT: Pinnacle Laboratories 

Lab Order: 9907110 

Project: 907053/HIGGINS/PPL/Hobbs 

Lab ID: 9907110-03A 

Client Sample ID: 907053-21 

Tag Number: 

Collection Date: 7/16/99 

Matr ix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

PAH BY SIM, A Q U E O U S 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 MQ/L 1 7/27/99 

Acenaphthylene ND 0.4 M9/L 1 7/27/99 

Anthracene ND 0.4 ug/L 1 7/27/99 

Benz(a)anthracene ND 0.4 ug/L 1 7/27/99 

Benzo(a)pyrene ND 0.4 ug/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 ug/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 ug/L 1 7/27/99 

Chrysene ND 0.4 ug/L 1 7/27/99 

Dibenz(a,h)anthracene ND 0.4 ug/L 1 7/27/99 

Fluoranthene ND 0.4 ug/L 1 7/27/99 

Fluorene 0.76 0.4 yg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 Mg/L 1 7/27/99 

Naphthalene 7.76 0.4 M9/L 1 7/27/99 

Phenanthrene 1.08 0.4 Mg/L 1 • 7/27/99 

Pyrene ND 0.4 Mg/L 1 7/27/99 

Surr: 2-Fluorobiphenyl 63.0 43-116 %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 

C L I E N T : Pinnacle Laboratories Cl ient Sample I D : 907053-22 

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 : 9907110-04A M a t r i x : AQUEOUS 

Analyses Result L i m i t Qua l Units D F 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 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 7 of 10 



Environmental Services Laboratory Date: 04-Aug-99 

C L I E N T : Pinnacle Laboratories 

L a b O r d e r : 9907110 

Pro jec t : 907053/HIGGINS/PPL/Hobbs 

L a b I D : 9907110-04A 

Cl ient Sample I D : 907053-22 

Tag Number : 

Col lect ion Date: 7/16/99 

M a t r i x : AQUEOUS 

Analyses Result Limit Qual Units D F Date Analyzed 

PAH B Y SIM, A Q U E O U S SW 8270B Analyst: ams 
1-Methylnaphthalene ND 0.4 ug/L 1 7/27/99 

2-Methylnaphthalene ND 0.4 MQ/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 yg/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 

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 

8 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 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: sld 
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: s ld 
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 Client Sample ID: 907053-23 

Lab Order: 9907110 Tag Number: 

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

Lab ID: 9907110-05A Matr ix: AQUEOUS 

Analyses Result Limit Qual Units DF 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 ug/L 1 7/27/99 

Anthracene ND 0.4 ug/L 1 7/27/99 

Benz(a)anthracene ND 0.4 ug/L 1 7/27/99 

Benzo(a)pyrene ND 0.4 pg/L 1 7/27/99 

Benzo(b)fluoranthene ND 0.4 Mg/L 1 7/27/99 

Benzo(g,h,i)perylene ND 0.4 Mg/L 1 7/27/99 

Benzo(k)fluoranthene ND 0.4 Mg/L 1 7/27/99 

Chrysene ND 0.4 Mg/L 1 7/27/99 

Dibenz(a,h)anthracene ND 0.4 Mg/L 1 7/27/99 

Fluoranthene ND 0.4 Mg/L 1 7/27/99 

Fluorene ND 0.4 Mg/L 1 7/27/99 

lndeno(1,2,3-cd)pyrene ND 0.4 Mg/L 1 7/27/99 

Naphthalene ND 0.4 Mg/L 1 7/27/99 

Phenanthrene ND 0.4 ug/L 1 7/27/99 

Pyrene ND 0.4 Mg/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 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 ]Q qf ]Q 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

Pinnacle Lab ID number 910076 
November 05,1999 

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

Project Name 
Project Number 

HOBBS, NM 
(none) 

Attention: CHRIS HIGGINS 

On 10/22/99 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592 pending), 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. 

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

Kimberly D. McNeill 
Project Manager 

H. Mitchell Rubenstein, Ph. D. 
General Manager 

MR:jt 

Enclosure 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
rnone 1505) 344-3777 
Fax (505) 344-4413 

CLIENT : HIGGINS & ASSOCIATES, LLC PINNACLE ID : 910076 
PROJECT* : (none) DATE RECEIVED : 10/22/99 
PROJECT NAME : HOBBS, NM REPORT DATE 
PIN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 MW-2 AQUEOUS 10/20/99 
02 MW-3 AQUEOUS 10/20/99 
03 MW-10 AQUEOUS 10/20/99 
04 MW-9 AQUEOUS 10/20/99 
05 MW-12 AQUEOUS 10/20/99 
06 MW-11 AQUEOUS 10/20/99 
07 MW-11-14'-16' NON-AQ 10/19/99 
08 MW-11-30'-32" NON-AQ 10/19/99 
09 MW-12-14'-16' NON-AQ 10/19/99 
11 TRIP BLANK AQUEOUS 10/14/99 

Pl t iMd : 11/VOT; 1:32 PM ~- „ , , H , | , M a | , | F _ : 91007«.xh; COVEREP 



2709-D Pan American Freeway NE 

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

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : HIGGINS & ASSOCIATES, LLC PINNACLE I.D.: 910076 
PROJECT # : (none) 
PROJECT NAME : HOBBS, NM 
SAMPLE DATE DATE DATE DIL 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 MW-2 AQUEOUS 10/20/99 NA 10/27/99 1 
02 MW-3 AQUEOUS 10/20/99 NA 10/27/99 1 
03 MW-10 AQUEOUS 10/20/99 NA 10/27/99 1 
PARAMETER DET. LIMIT UNITS MW-2 MW-3 MW-10 

BENZENE 0.5 UG/L 4.2 2.6 3.8 
TOLUENE 0.5 UG/L 2.5 1.0 2.3 
ETHYLBENZENE 0.5 UG/L 1.3 < 0.5 < 0.5 
^ ~ A L XYLENES 0.5 UG/L 1.3 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 92 100 95 
SURROGATE LIMITS (80-120) 

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, LLC PINNACLE I.D.: 910076 
PROJECT# (none) 
PROJECT NAME HOBBS, NM 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 MW-9 AQUEOUS 10/20/99 NA 10/27/99 1 
05 MW-12 AQUEOUS 10/20/99 NA 10/27/99 1 
06 MW-11 AQUEOUS 10/20/99 NA 10/27/99 1 
PARAMETER DET. LIMIT UNITS MW-9 MW-12 MW-11 

BENZENE 0.5 UG/L 2.8 1.1 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 1.2 
^ A L XYLENES 0.5 UG/L < 0.5 < 0.5 1.3 

SURROGATE: 
BROMOFLUOROBENZENE (%) 95 99 100 
SURROGATE LIMITS ( 80 - 120 ) 

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, LLC PINNACLE I.D.: 910076 
PROJECT# : (none) 
PROJECT NAME : HOBBS, NM 
SAMPLE DATE DATE DATE DIL 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
11 TRIP BLANK AQUEOUS 10/14/99 NA 10/27/99 1 
PARAMETER DET. LIMIT UNITS TRIP BLANK 

BENZENE 0.5 UG/L < 0.5 
TOLUENE 0.5 UG/L < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 

tRROGATE: 
OMOFLUOROBENZENE (%) 90 

SURROGATE LIMITS ( 80 - 120 ) 

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 8021 MODIFIED 
HIGGINS & ASSOCIATES, L.L.C 

: (none) 
: HOBBS, NM 

PINNACLE I. D.: 910076 

SAMPLE 
ID.# CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

07 MW-11-14-16' 
08 MW-11-30'-32' 
09 MW-12-14'-16' 

NON-AQ 
NON-AQ 
NON-AQ 

10/19/99 
10/19/99 
10/19/99 

10/27/99 
10/27/99 
10/27/99 

10/27/99 
10/27/99 
10/27/99 

1 
1 
1 

PARAMETER DET. LIMIT UNITS MW-11-14'-1ff Mw-n-acr-az MW-12-1 4'-1ff 

BENZENE 
TOLUENE 
ETHYLBENZENE 
2BTAL 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: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS (65-120) 

82 97 99 

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, LLC PINNACLE I.D.: 910076 
PROJECT # : (none) 
PROJECT NAME : HOBBS, NM 

SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
10 MW-12-30'-32" NON-AQ 10/19/99 10/27/99 10/27/99 1 
PARAMETER DET. LIMIT UNITS MW-12-3a-32' 

BENZENE 0.025 MG/KG < 0.025 
TOLUENE 0.025 MG/KG < 0.025 
ETHYLBENZENE 0.025 MG/KG < 0.025 
^ T A L XYLENES 0.025 MG/KG < 0.025 

SURROGATE: 
BROMOFLUOROBENZENE (%) 99 
SURROGATE LIMITS ( 65 - 120) 

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. : 910076 
BLANK I. D. 102799 DATE EXTRACTED : NA 
CLIENT HIGGINS & ASSOCIATES, L.L.C DATE ANALYZED : 10/27/99 
PROJECT* (none) SAMPLE MATRIX : AQUEOUS 
PROJECT NAME HOBBS, NM 
PARAMETER UNITS 
BENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
ETHYLBENZENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 

JWRROGATE LIMITS: 
^ E M I S T NOTES: 
N/A 

98 
(80-120) 



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. : 910076 
BLANK I. D. 102799 DATE EXTRACTED : 10/27/99 
CLIENT HIGGINS & ASSOCIATES, L.L.C DATE ANALYZED : 10/27/99 
PROJECT* (none) SAMPLE MATRIX : NON-AQ 
PROJECT NAME HOBBS, NM 
PARAMETER UNITS 
BENZENE MG/KG <0.025 
TOLUENE MG/KG <0.025 
ETHYLBENZENE MG/KG <0.025 
TOTAL XYLENES MG/KG <0.025 

SURROGATE: 
BROMOFLUOROBENZENE (%) 

RROGATE LIMITS: 
zMIST NOTES: 

N/A 

94 
(80-120) 
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Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 910076 
BLANK I. D. 102799 DATE EXTRACTED : NA 
CLIENT HIGGINS & ASSOCIATES, L.L.C DATE ANALYZED : 10/27/99 
PROJECT* (none) SAMPLE MATRIX : AQUEOUS 
PROJECT NAME HOBBS, NM 
PARAMETER UNITS 
BENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
ETHYLBENZENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 

B R O M O F L U O R O B E N Z E N E (%) 

^ W R R O G A T E LIMITS: 

DEMIST NOTES: 
N/A 

(80-120) 
98 
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Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 910076 
BLANK I. D. 102799 DATE EXTRACTED : 10/27/99 
CLIENT HIGGINS & ASSOCIATES, LLC DATE ANALYZED : 10/27/99 
PROJECT* (none) SAMPLE MATRIX : NON-AQ 
PROJECT NAME HOBBS, NM 
PARAMETER UNITS 
BENZENE MG/KG <0.025 
TOLUENE MG/KG <0.025 
ETHYLBENZENE MG/KG <0.025 
TOTAL XYLENES MG/KG <0.025 

SURROGATE: 
BROMOFLUOROBENZENE (%) «ROGATE UMITS: 

MIST NOTES: 
N/A 

94 
(80-120) 



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 8021 MODIFIED 
MSMSD# 
CLIENT 
PROJECT* 
PROJECT NAME 

: 102799 
: HIGGINS & ASSOCIATES, LLC 
:(none) 
: HOBBS, NM 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

910076 
NA 
10/27/99 
AQUEOUS 
UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

BENZENE <0.5 20.0 18.5 93 18.2 91 2 ( 80 -120 ) 20 
TOLUENE <0.5 20.0 19.2 96 19.0 95 1 ( 80 - 120 ) 20 
ETHYLBENZENE <0.5 20.0 19.7 99 19.5 98 1 ( 80 - 120 ) 20 
TOTAL XYLENES <0.5 60.0 60.4 101 59.3 99 2 ( 80 - 120 ) 20 

• 
N/A 

MIST NOTES: 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

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

Average Result 
-X100 



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

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

TEST EPA 8021 MODIFIED 
MSMSD# 910076-08 PINNACLE I.D. 910076 
CLIENT HIGGINS & ASSOCIATES, LLC DATE EXTRACTED 10/27/99 
PROJECT # (none) DATE ANALYZED 10/27/99 
PROJECT NAME HOBBS, NM 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 0.85 85 0.93 93 9 ( 68 - 120 ) 20 
TOLUENE <0.025 1.00 0.84 84 0.91 91 8 ( 64 - 120 ) 20 
ETHYLBENZENE <0.025 1.00 0.81 81 0.89 89 9 ( 49 - 127 ) 20 
TOTAL XYLENES <0.025 3.00 2.48 83 2.76 92 11 ( 58 - 120 ) 20 

:MIST NOTES: 
N/A 

% Recovery = 
(Spike Sample Result - Sample Result) 

X100 
Spike Concentration 

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

Average Result 
•X100 



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.: 910076 
PROJECT* : (none) 
PROJECT NAME : HOBBS, NM 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 MW-2 AQUEOUS 10/20/99 10/31/99 10/31/99 1 
02 MW-3 AQUEOUS 10/20/99 10/31/99 10/31/99 1 
03 MW-10 AQUEOUS 10/20/99 10/31/99 10/31/99 1 
PARAMETER DET. LIMIT UNITS MW-2 MW-3 MW-10 

FUEL HYDROCARBONS, C6-C10 2.0 MG/L < 2.0 < 2.0 < 2.0 
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 
CALCULATED SUM: 

A R R O G A T E : 

O-TERPHENYL (%) 83 82 83 
SURROGATE LIMITS (79 -124) 

CHEMIST NOTES: 
N/A 



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.: 910076 
PROJECT* : (none) 
PROJECT NAME : HOBBS, NM 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 MW-9 NON-AQ 10/20/99 10/31/99 10/31/99 1 
05 MW-12 NON-AQ 10/20/99 10/31/99 10/31/99 1 
06 MW-11 NON-AQ 10/20/99 10/31/99 10/31/99 1 
PARAMETER DET. LIMIT UNITS MW-9 MW-12 MW-11 

FUEL HYDROCARBONS, C6-C10 2.0 MG/L < 2.0 < 2.0 < 2.0 
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 
CALCULATED SUM: 

^ R R O G A T E : 
O-TERPHENYL (%) 83 84 85 
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 : EPA 8015 MODIFIED (DIRECT INJECT) 
CLIENT : HIGGINS & ASSOCIATES, L L C PINNACLE I.D.: 910076 
PROJECT* : (none) 
PROJECT NAME : HOBBS, NM 
SAMPLE DATE DATE DATE DIL 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 MW-11-14-16' NON-AQ 10/19/99 11/1/99 11/2/99 1 
08 MW-11-30'-32' NON-AQ 10/19/99 11/1/99 11/2/99 1 
09 MW-12-14'-16' NON-AQ 10/19/99 11/1/99 11/2/99 1 

PARAMETER DET. LIMIT UNITS MW-11-H'-lff MW-n-aMz MW-12-14'-1ff 

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 

J^LCULATED SUM: 

SURROGATE: 
O-TERPHENYL (%) 92 94 95 
SURROGATE LIMITS (66-151) 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
A l K n n i i o m i t a M o m M d v l ^ ^ O T i n 7 

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) 
: HOBBS, NM 

PINNACLE I.D.: 910076 

SAMPLE 
ID. # CLIENT I.D. 

DATE 
MATRIX SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

10 MW-12-30'-32' NON-AQ 10/19/99 11/1/99 11/2/99 1 

PARAMETER DET. LIMIT UNITS MW-12-3CT-32' 

FUEL HYDROCARBONS, C6-C10 
FUEL HYDROCARBONS, C10-C22 
FUEL HYDROCARBONS, C22-C36 
CALCULATED SUM: 

10 
5.0 
5.0 

MG/KG 
MG/KG 
MG/KG 

< 10 
< 5.0 
< 5.0 

^URROGATE: 
^TERPHENYL (%) 
SURROGATE LIMITS (66-151) 

92 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 

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) 
103199 
HIGGINS & ASSOCIATES, LLC 
(none) 
HOBBS, NM 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

910076 
10/31/99 
10/31/99 
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: 
O-TERPHENYL (%) 
SURROGATE LIMITS (78-128) 

81 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 

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) 
110199 
HIGGINS & ASSOCIATES, L.L.C 
(none) 
HOBBS, NM 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

910076 
11/1/99 
11/1/99 
NON-AQ 

PARAMETER UNITS 
FUEL HYDROCARBONS, C6-C10 
FUEL HYDROCARBONS, C10-C22 
FUEL HYDROCARBONS, C22-C36 

MG/L 
MG/L 
MG/L 

SURROGATE: 
O-TERPHENYL (%) 
SURROGATE LIMITS (80-151) 

10 
5.0 
5.0 

83 

CHEMIST NOTES: 
N/A 



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

TEST 
MSMSD # 
CLIENT 
PROJECT* 
PROJECT NAME 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

EPA 8015 MODIFIED (DIRECT INJECT) 
103199 PINNACLE LD. 
HIGGINS & ASSOCIATES, L.L.C DATE EXTRACTED 
(none) DATE ANALYZED 
HOBBS, NM SAMPLE MATRIX 

UNITS 

910076 
10/31/99 
10/31/99 
AQUEOUS 
MG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC SPIKED 
SPIKE SAMPLE 

% 
REC 

DUP DUP 
SPIKE % REC RPD 

REC 
LIMITS 

FUEL HYDROCARBONS <1.0 33.3 30.7 92 33.0 99 7 (64-127) 

CHEMIST NOTES: 

(Spike Sample Result - Sample Result) 
% Recovery = X100 

Spike Concentration 

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

Average Result 
X100 



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

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

TEST 
MSMSD # 
CLIENT 
PROJECT* 
PROJECT NAME 

EPA 8015 MODIFIED (DIRECT INJECT) 
910095-25 
HIGGINS & ASSOCIATES, L L C 
(none) 
HOBBS, NM 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

910076 
11/1/99 
11/2/99 
NON-AQ 
MG/KG 

PARAMETER 
SAMPLE 
RESULT 

CONC SPIKED 
SPIKE SAMPLE 

% 
REC 

DUP DUP 
SPIKE % REC RPD 

REC 
LIMITS 

FUEL HYDROCARBONS <5.0 100 95 95 97 97 2 (56-148) 

CHEMIST NOTES: 

(Spike Sample Result - Sample Result) 
% Recovery = : X 100 

Spike Concentration 

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

Average Result 
-X100 



Environmental Services Laboratory, Inc. E 
November V2i$j$few Upper Booties Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Kim McNeill 
Pinnacle Laboratories 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 
TEL: 505-344-3777 
FAX (505)344-4413 

RE: 910076 Order No.: 9910106 

Dear Kim McNeill, 

Environmental Services Laboratory received 6 samples on 10/25/99 for the analyses presented 
in the following report. 

The Samples were analyzed for the following tests: 
CHLORIDE (Chloride) 

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. 

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

Sincerely, 

Kimberly Hill 
Project Manager 

Technical Review 

ANALYTICAL SERVICES FOR WE ENVIRONMENT 



Environmental Services Laboratory Date: 02-Nov-99 

CLIENT: 
Lab Order: 
Project: 
Lab ED: 

Pinnacle Laboratories 
9910106 
910076 

9910106-01A f f t v l - ' y 

Client Sample ED: 910076-01 
Tag Number: 

Collection Date: 10/20/99 
Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

CHLORIDE 
Chloride 180 

CHLORIDE 
50 

Analyst: sld 
mg/L 100 11/1/99 

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 

I of 6 



Environmental Services Laboratory Date: 02-Nov-99 

CLIENT: Pinnacle Laboratories Client Sample ID: 910076-02 

Lab Order: 9910106 Tag Number: 

Project: 910076 Collection Date: 10/20/99 

Lab ID: 9910106-02A yv Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

CHLORIDE CHLORIDE Analyst: sld 
Chloride 120 50 mg/L 100 11/1/99 

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 2 of 6 



Environmental Services Laboratory Date: 02-Nov-99 

CLTENT: Pinnacle Laboratories Client Sample TT): 910076-0? 

Lab Order: 9910106 Tag Number: 
Project: 910076 Collection Date: 10/20/99 

Lab ED: 9910106-03A f f \ \ j j ~ 10 Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

CHLORIDE CHLORIDE Analyst: sld 
Chloride 120 50 mg/L 100 11/1/99 

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 3 of 6 



Environmental Services Laboratory Date: 02-Nov-99 

CLIENT: Pinnacle Laboratories Client Sample ID: 910076-04 

Lab Order: 9910106 Tag Number: 

Project: 910076 Collection Date: 10/20/99 

Lab JJ): 9910106-04A ? Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

CHLORIDE CHLORIDE Analyst: sld 
Chloride 110 25 mgA 50 11/1/99 

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 4 of 6 



Environmental Services Laboratory Date: 02-Nov-99 

CLIENT: Pinnacle Laboratories Client Sample ED: 910076-05 

Lab Order: 9910106 Tag Number: 

Project: 910076 

D 
Collection Date: 10/20/99 

Lab ED: 9910106-05A muJ-D Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

CHLORIDE CHLORIDE Analyst: sld 
Chloride 140 25 mg/L 50 11/1/99 

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 

5 of 6 



Environmental Services Laboratory Date: 02-Nov-99 

CLIENT: 
Lab Order: 
Project: 
Lab ED: 

Pinnacle Laboratories 
9910106 

910076 

9910106-06A 

Client Sample EO: 910076-06 
Tag Number: 

Collection Date: 10/20/99 
Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

CHLORIDE 
Chloride 

CHLORIDE 
120 25 mg/L 

Analyst: sld 
50 11/1/99 

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 6 
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0 
0 
_L_ I I ' • ' 

0 
fp 

0 
« 

0 

0' 
(ft 
1 

1 3 . 8 5 7 

1 6 . 9 7 3 

a 
H> 

(J 
0. 

o' 

2 U- . 3 9 3 

tt 
0' 

Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 
Ai^Hired on 
Re^^rt Created on 
Last Recalib on 
Multiplier 

C:\HPCHEM\2\DATA\31OCT99\007R0101.D 
Pinnacle - rg & c f f Page Number 
FID1 V i a l Number 
910076-01 Injection Number 

Sequence Line 
31 Oct 99 06:54 PM Instrument Method 
01 Nov 99 09:35 AM Analysis Method 
11 JAN 93 08:58 AM Sample Amount 
1 ISTD Amount 

1 
7 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 



0 
I 

0 
* 

0 

03 
0 b 

o 

.1 3 . S 3 7 

1 6. 9 7 3 

ffl 
o 

3 
0 
D. 
H« 

H> 

(1 

a. 
o' 

2 . 3 9 3 

0 
0 

Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 
A^fcired on 
Re^rort Created on 
Last Recalib on 
Multi p l i e r 

C:\HPCHEM\2\DATA\31OCT99\008R0101.D 
Pinnacle - rg & c f f 
FID1 
910076-02 

31 Oct 99 07:43 PM 
01 Nov 99 09:38 AM 
11 JAN 93 08:58 AM 
1 

Page Number 
V i a l Number 
Injection Number 
Sequence Line 
Instrument Method 
Analysis Method 
Sample Amount 
ISTD Amount 

1 
8 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 



i 

0 

o-
0 
I 

0 
rP 

0 
fr 

• 
0 
rp 

0 

1 3 - S 5 7 

1 6 . 9 7 4 

3 
0 
a 
H> 
I * 

fit 

M 
0" 

2 4 . 3 9 3 

0 
0' 

Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 
^^fcjired on 
R ^ o r t Created on 
Last Recalib on 
Multiplier 

C:\HPCHEM\2\DATA\31OCT99\009R0101.D 
Pinnacle - rg & c f f Page Number 
FID1 V i a l Number 
910076-03 Injection Number 

Sequence Line 
32 PM Instrument Method 31 Oct 99 

01 Nov 99 
08 
09:43 AM 

11 JAN 93 08:58 AM 
1 

Analysis Method 
Sample Amount 
ISTD Amount 

1 
9 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 
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0 
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0 
V 

(0 
0 
A 

(P 

0 
(5 
1_ 

fr 
0 
(ft 

CO 
0 

Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 
i>^Kuired on 
R f l ^ r t Created on 
Last Recalib on 
Mul t i p l i e r 

(ft 
1 

1 3 - 8 5 7 

1 €> ^7 5 

0 

a 
H» 
H» 

(ft 
& 

2 4 . 3 3 3 

C:\HPCHEM\2\DATA\31OCT99\010R0101.D 
Pinnacle - rg & cff 
FID1 
910076-04 

31 Oct 99 09:21 PM 
01 Nov 99 09:44 AM 
11 JAN 93 08:58 AM 
1 

Page Number 
V i a l Number 
Injection Number 
Sequence Line 
instrument Method 
Analysis Method 
Sample Amount 
ISTD Amount 

1 
10 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 



0 
to 

AL 

0 0 
fr 
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0" 

1 3 - S 5 7 

1 6 . 9 7 5 

0 

2 4 . 3 9 3 

ca 
o 

Data Fi l e Name 
Operator 
Instrument 
Sample Name 
Runtime Bar Code 
A c A r e d on 
Report Created on 
Last Recalib on 
Multiplier 

C:\HPCHEM\2\DATA\31OCT99\011R0101.D 

c 
19 
(1 
1 

3 
0 

a 
H» 
W 

Pinnacle - rg & cff 
FID1 
910076-05 

31 Oct 99 10:10 PM 
01 Nov 99 09:45 AM 
11 JAN 93 08:58 AM 
1 

Page Number 
Vial Number 
Injection Number 
Sequence Line 
Instrument Method 
Analysis Method 
Sample Amount 
ISTD Amount 

1 
11 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 



p 
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0 

0 
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0 

o 

• » • 
ro 
* 
0 
(V 

C3 
* 
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• » • 

CO 
0' 

Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 
Ajfeuired on 
R^ort Created on 
Last Recalib on 
Multiplier 

1 3 - 8 5 7 

1 6 . 9 7 4 

2 4 . 3 9 3 

C:\HPCHEM\2\DATA\31OCT99\012R0101.D 

0 
0 

a 
H» 

Pinnacle - rg & cff 
FID1 
910076-06 

31 Oct 99 10:59 PM 
01 Nov 99 09:45 AM 
11 JAN 93 08:58 AM 
1 

Page Number 
Vial Number 
Injection Number 
Sequence Line 
instrument Method 
Analysis Method 
Sample Amount 
ISTD Amount 

1 
12 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 
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p 
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10 
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0 
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0 
(ft 
fr 

0 
(ft 

0 
(ft 

0 
(ft 

0 
Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 
A^kired on 
Report Created on 
Last Recalib on 
Multiplier 

1 3 - S 5 7 

16 - 9 7 5 

c 
(ft 
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0 

H» 
W* 

(ft 
ft 

C:\HPCHEM\2\DATA\01NOV99\029R0101.D 
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FID1 
910076-07 

02 Nov 99 07:18 AM 
02 Nov 99 01:27 PM 
11 JAN 93 08:58 AM 
1 

Page Number 
Vial Number 
Injection Number 
Sequence Line 
Instrument Method 
Analysis Method 
Sample Amount 
ISTD Amount 

1 
29 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 
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Data F i l e Name 
Operator 
Instrument 
Sample Name 
Run Time Bar Code 

tired on 
Irt Created on 

Last Recalib on 
Multiplier 

C:\HPCHEM\2\DATA\01NOV99\030R0101.D 
Pinnacle - rg & c f f 
FID1 
910076-08 

02 Nov 99 08:04 AM 
02 Nov 99 01:28 PM 
11 JAN 9 3 08:58 AM 
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Page Number 
V i a l Number 
Injection Number 
Sequence Line 
Instrument Method 
Analysis Method 
Sample Amount 
ISTD Amount 

1 
30 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 
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Instrument 
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Run Time Bar Code 
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Report Created on 
Last Recalib on 
Multiplier 

1 6 . 9 7 2 
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0) 
(ft 
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3 
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H» 

(ft 
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2 4 . 3 9 3 

C:\HPCHEM\2\DATA\01NOV99\031R0101.D 
Pinnacle - rg & cff Page Number 
FID1 Vial Number 
910076-09 Injection Number 

Sequence Line 
02 Nov 99 08:50 AM Instrument Method 
02 Nov 99 01:29 PM Analysis Method 
11 JAN 93 08:58 AM Sample Amount 
1 ISTD Amount 

1 
31 
1 
1 
HX071599.MTH 
HX071599.MTH 
0 
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Operator : 
Instrument : 
Sample Name : 
Run Time Bar Code: 

mired on : 
fort Created on: 

CSst Recalib on : 
Mu l t i p l i e r : 

Pinnacle - rg & c f f 
FID1 
910076-10 

02 Nov 99 
02 Nov 99 

09:37 AM 
04:31 PM 

11 JAN 93 08:58 AM 
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Page Number 
V i a l Number 
Injection Number 
Sequence Line 
Instrument Method 
Analysis Method 
Sample Amount 
ISTD Amount 

1 
32 
1 
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HX071599.MTH 
HX071599.MTH 
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Run Time Bar Code 
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Report Created on 

C : \HPCHEM\1\DATA\1SSEPT97\011F0101. D 
AEH NM GC #1 FID DI Page Humber : 
INSTRUKZN V i a l Humber : 
DSL G C 3 - I 3 3 - 1 S I n j e c t i o n Number : 

Sequence L i n e : 
I S Sep 57 ©a:50 PM Ins trument Method: 
17 Sep S7 11:19 AM A n a l y s i s Method 

1 
11 
1 
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SDF0fi2O.MTH 
SDF0<323. MTH 
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ns^fcfment 
amprc Name 
un Time Bar 
cquired on 
eport Created 

ft 
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Code 
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C:\HPCHEM\2\DATA\12FEB99\002F0101.D 
Pinnacle - mb & c££ Page Number 
FID1 Vial Number 
gas gc3-141-23 injection Number 

Sequence Line 
12 Feb 99 10:38 AM instrument Method 
12 Feb 99 11:45 AM Analysis Method 

1 
2 
1 
1 
RT061698.MTH 
RT061698.MTH 
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ft 
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Dperator 
Instrument 
Sample Name 
3un*Aime Bar Code 
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^un^&i 
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Report C r e a t e d on 

B:\11APR96\00 4F0101.D 
DJ 
G C U 5890 
RET TIME STAND 

11 Apr 96 10:17 AM 
03 Dec 98 02:11 PM 

Page Number 
V i a l Number 
I n j e c t i o n Number 
Sequence Line 
Instrument Method 
Analysis Method 

ft 
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ft 
ft 
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4 
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Appendix D 

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 Page #1 



USGS WELLS 
(SEARCHED TO 1 MILE) 

Map of Sites within 1 mile 

Subject Site 

* 

Category: 

Single Sites 

Multiple Sites 

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 - 800 - 767 - 0403 
Report ID: 990908005 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 



A 

UNMAPPED SITES 

N
O

N
 

A
S

T
M

 

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 ID#: 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 MI /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 

2 
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 

Map ID 

3 
Agency Address: SAME AS ABOVE 

Well ID: 324042103093601 

Latitude: 32.678333333333 

Longitude: -103.16 

Section Township Range: SWSWSWS04 T19S R38E 

Surface Elevation: 3603. 

County FIPS: 35025 

* VISTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions 
Report ID: 990908005 
Version 2.6.1 

Inc. at 1 - 800 - 767 - 0403. 
Date of Report: September 8,1999 

Page #6 



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

VISTA 
Address*: 

USGS WATER WELL ID #324003103083401 
NM 

j USGS Wells - Federal Drinking Water Sources / SRC# 5384 

VISTA ID#: 
Distance/Direction: 
Plotted as: 
EPA/Agency ID: 

9402186 
0.74 Ml / E 
Point 
N/A 

Agency Address: SAME AS ABOVE 

Well ID: 324003103083401 

Use: IRRIGATION 

Latitude: 32.6675 

Longitude: -103.1427777777 

Quadrangle Name: HATCH 

Section Township Range: SWNWSWS10 T19S R38E 

Surface Elevation: 3593. 

Static Water Level: 10.29 

County FIPS: 35025 

Map ID 

4 

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 Weils - Federal Drinking Water Sources / SRC# 5384 EPA/Agency ID: N/A 
Agency Address: SAME AS ABOVE 

Well ID: 324043103085001 

Latitude: 32.678611111111 

Longitude: -103.1472222222 

Section Township Range: NWSESE S04 T19S R38E 

Surface Elevation: 3608. 

County FIPS: 35025 

Map ID 

5 

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 
[Agency Address: 
{Well ID: 

SAME AS ABOVE 

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 

Map ID 

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: SAMEASABOVE 
Well ID: 324031103102101 

Map ID 

7 

* VISTA address includes enhanced city and ZIP 
For more information call VISTA Information Solutions, Inc. at 1 
Report ID: 990908005 
Version 2.6.1 

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

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 S08 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 Page #9 



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 



USGS WELLS 
(SEARCHED TO 1 MILE) 

Map of Sites within 1 mile 

Miles 

Subject Site 
Category: 

Single Sites 

Multiple Sites 

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 - 800 - 767 - 0403 
Report ID: 990908005 Date of Report: September 8,1999 

Page #2 



USGS WELLS 
(SEARCHED TO 1 MILE) 

Map of Sites within 1 mile 

Subject Site 

* 

Category: 

Single Sites 

Multiple Sites 

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. all - 800 - 767 - 0403 
Report ID: 990908005 Date of Report: September 8,1999 

Page #2 



j|j|PI§^ Banks 
f ^ G ^ Information 

TM 

Water Well Report 
f t - i . ' -y Solutions, Inc. October 1,1999 

CLIENT 

Higgins and Associates 

9940 East Costilla Avenue, Suite B 

Englewood, CO 80112 

SITE 

Hobbs and East Hobbs 

Sections 8 & 9 

Hobbs, New Mexico 

100199-044 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mailDanks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 



Banks 

Information 

Solutions, Inc. 

atsr W©!S Rsporf 
Map of Wells within Defined Polygon 

-«jA)r Subject S l u 

0 Ground Water Welts (Cluster) 

• a round Water Well 

Airport 

Hospital 

r ' Highway 

* / * \ / Primary road 
*• / Secondary and connecting road 

/ \ / Local road 

; I Water body 
— J Park 
r " * j State 

0.464787 Miles 

Banks Information Solutions, Inc. 
P.O. Box 12851, Capitol Station Austin, Texas 78711 

1701 Nueces Austin, Texas 78701 
512-478-0059 FAX 512-478-1433 E Mail: BANKS@BANKSINFO.COM 

October 1,1999 



TM 

Water Well Report 
' ^ p 3 i i \ t i | ^ information 

Jt-,. J? Solutions, Inc. 
DETAILS 

State ID 323933103111401 MAP ID 
Banks ID 3502501220 1 

Owner Of Well COCHRAN, C B . 

1 
Owner Of Well COCHRAN, C B . 

Type Of Well Domestic 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.18722222 

Latitude 32.6591666667 

State ID 323948103080501 MAP ID 
Banks 8D 3502501233 i 2 

Owner Of Well WALKER OIL CORP. 
i 2 

Owner Of Well WALKER OIL CORP. 

Type Of Weil Unused 

Depth Drilled 58* 

Completion Date N/A 

Longitude -103.13472222 

Latitude 32.6633333333 

State ID 323956103080701 MAP ID 

Banks ID 3502501238 3 
i Owner Of Well MIDWEST OIL CO. 

3 
i Owner Of Well MIDWEST OIL CO. 

Type Of Well Unused 

Depth Drilled N/A* 

Completion Date N/A 

Longitude -103.13527778 

Latitude 32.6655555556 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mailbanks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 



"PfS A \ «̂  liiTormaiion 

TM 

Water Well Report 
7 
h-~ ^ Solutions. Inc. DETAILS 

State ID 324003103080601 MAP ID 
Banks ID 3502501242 4 

Owner Of Well SHELL OIL CO. 

4 
Owner Of Well SHELL OIL CO. 

Type Of Well Unused 

Depth Drilled 37' 

Completion Date N/A 

Longitude -103.135 

Latitude 32.6675 

State ID 324003103080602 MAP ID 
Banks ID 3502501243 4 

Owner Of Well SHELL OIL CO. 

4 
Owner Of Well SHELL OIL CO. 

Type Of Well Unused 

Depth Drilled 49' 

Completion Date N/A 

Longitude -103.135 

Latitude 32.6675 

State 3D 324003103083401 MAP ID 
Banks ID 3502501244 5 

Owner Of Well PAN AMERICAN PET. 

5 
Owner Of Well PAN AMERICAN PET. 

Type Of Well Unused 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.14277778 

Latitude 32.6675 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mailbanks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 



f f f l ' t im&K information 

TNI 

Wafer Well Report 
{/ ooiutions, mc. DETAILS 

State ID 324015103105601 MAP ID 

Banks ID 3502501249 6 
Owner Of Well COCHRAN, 

6 
Owner Of Well COCHRAN, 

Type Of Well Stock 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.18222222 

Latitude 32.6708333333 

State SD 324016103081701 MAP ID 

Banks ID 3502501252 7 
Owner Of Well THORP, D C. 

7 
Owner Of Well THORP, D C. 

Type Of Well Irrigation 

Depth Drilled 125 * 

Completion Date N/A 

Longitude -103.13805556 

Latitude 32.6711111111 

State ID 324016103090601 MAP ID 

Banks ID 3502501253 8 
Owner Of Well TERRY, WILL 

8 
Owner Of Well TERRY, WILL 

Type Of Well Stock 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.15166667 

Latitude 32.6711111111 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mailbanks@banksinfo.com 
© Copyright 1998 by Banks information Solutions, Inc. 



| p ? f t t | 3anks 

S i f t s information 

TM 

Water Well Report 
§5 p solutions, Inc. DETAILS 

State ID 
Banks ID 

Owner Of Well 
Type Of Well 
Depth Drilled 

Completion Date 
Longitude 
Latitude 

State ID 324031103102101 MAP ID 

Banks ID 3502501263 9 
Owner Of Well BYROM, W.K. 

9 
Owner Of Well BYROM, W.K. 

Type Of Well Unused 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.1725 

Latitude 32.6752777778 

State ID 324034103094401 MAP ID 

Banks SD 3502501265 10 
Owner Of Well GACKLE, ALBERT 

10 
Owner Of Well GACKLE, ALBERT 

Type Of Well Unused 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.16222222 

Latitude 32.6761111111 

324043103085001 MAP ID 
3502501273 11 
AMOCO PRODUCTION CO. 

11 
AMOCO PRODUCTION CO. 

Unused 

N/A' 

N/A 

-103.14722222 

32.6786111111 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.473.0059 FAX 512.478.1433 e-mailbanks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 



§§& Banks 

"„ ,'J n inr'crmation 

TM 

Water Well Report 
•> Solutions, Inc. DETAILS 

State ID 
Banks ID 

Owner Of Well 
Type Of Well 
Depth Drilled 

Completion Date 
Longitude 
Latitude 

324059103093201 MAP ID 
3502501282 12 
TEXACO 

12 
TEXACO 

Unused 

35 ' 

N/A 

-103.15888889 

32.6830555556 

State ID 324109103085801 MAP ID 

Banks 3D 3502501297 13 
Owner Of Well LAMBERT 

13 
Owner Of Well LAMBERT 

Type Of Well Unused 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.14944444 

Latitude 32.6858333333 

State ID 324118103110001 MAP ID 

Banks ID 3502501303 14 
Owner Of Well FOWLER, CLARA 

14 
Owner Of Well FOWLER, CLARA 

Type Of Well Stock 

Depth Drilled N/A" 

Completion Date N/A 

Longitude -103.18333333 

Latitude 32.6883333333 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.corn 
©Copyright 1998 by Banks information Solutions, Inc. 



§ § p ' f ^ Banks 

f f ip i 'S^HL information 

p Solutions, Inc. 

TM 

Wafer Well Report 
§ § p ' f ^ Banks 

f f ip i 'S^HL information 

p Solutions, Inc. DETAILS 

State ID 324123103090301 MAP ID 

Banks ID 3502501309 15 
Owner Of Well STANOLIND OIL 

15 
Owner Of Well STANOLIND OIL 

Type Of Well Unused 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.15083333 

Latitude 32.6897222222 

State ID 324130103091401 MAP ID 

Banks ID 3502501319 16 
Owner Of Well PECOS VALLEY OIL CO. 

16 
Owner Of Well PECOS VALLEY OIL CO. 

Type Of Well Domestic 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.15388889 

Latitude 32.6916666667 

State ID 324133103083401 MAP ID 

Banks ID 3502501324 17 
Owner Of Well N/A 

17 
Owner Of Well N/A 

Type Of Well N/A 

Depth Drilled N/A' 

Completion Date N/A 

Longitude -103.14277778 

Latitude 32.6925 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 eHmailbanks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 



l j iPl||^ Banks 
^ m i i ^ ^ ^ Information 

TM 

Water Well Report 
Solutions, Inc. DETAILS 

State ID 324138103083001 MAP ID 
Banks ID 3502501332 18 

Owner Of Well MR. PROLLACK 

18 
Owner Of Well MR. PROLLACK 

Type Of Well Unused 

Depth Drilled 70' 

Completion Date N/A 

Longitude -103.14166667 

Latitude 32.6938888889 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 



Solutions, inc. 

Banks 

Information 
Water WefS Report 

SUMMARY 

TM 

Water Wel l Report™ Research Napping Protocol 

Banks Informat ion Solutions, Inc. Water Well Report™ is prepared from 
existing state water wel l databases and additional fi le data/records 
research conducted at the State Engineers Office located in Roswell, New 
Mexico. In New Mexico, water wells are located wi th in a grid system using 
section, township, and range. The locations of these wells on the enclosed 
map were plotted using a GIS program, ArcView 3.0a, w i th the aid of the 
section, township, and range of the wells provided by the dri l lers logs. 

Banks Informat ion Solutions, Inc. has performed a thorough and diligent 
search of ail groundwater wel l information provided and recorded wi th the 
New Mexico State Engineers Office. All mapped locations are based on 
information obtained from the NMSEO. Although Banks performs quality 
assurance and quality control on all research projects, we recognize that 
any inaccuracies of the records and mapped weil locations could possibly be 
traced to the appropriate regulatory authori ty or the actual dril ler. I t may 
be possible that some water well schedules and logs have never been 
submitted to the regulatory authority by the water dril ler and, thus, may 
explain the possible unaccountability of privately dril led wells. I t is 
uncertain if the above l ist ing provides 100% of the existing wells wi th in the 
area of review. Therefore, Banks Informat ion Solutions, Inc. cannot fully 
guarantee the accuracy of the data or well location(s) of those maps and 
records maintained by the New Mexico State Engineer regulatory 
authorit ies. 

P.O. Box 12851, Capitol Station, Austin, TX 78711 
1701 Nueces, Austin, TX 78701 

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com 
©Copyright 1998 by Banks Information Solutions, Inc. 


