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10601 Lomas NE, Suite 106

(505) 237-8440

TECHNOLOGIES INC® Fax (505) 237-8656
ATETRA TECH COMPANY

December 23, 2003

Mr. Wayne Price

Environmental Bureau

Energy, Minerals and Natural Resource Department
Oil Conservation Division (OCD)

1220 South St. Francis Drive

Santa Fe, NM 87505

Subject: Delivery of Site Assessment Report, Groundwater Remediation,
Groundwater Quality and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

Dear Mr. Price:

On behalf of ConocoPhillips, Maxim Technologies, Inc. (Maxim) is pleased to deliver the
above-referenced report on the PCA Junction Site for your review.

This site was impacted by natural gas condensate and has been investigated thoroughly over
the past three years. Within the last year (2003), Maxim has conducted additional groundwater
monitoring, a background groundwater quality study, and a risk assessment summary. In
addition, Maxim conducted a three-month-long extraction effort that resulted in the capture of
approximately 200 gallons of condensate.

We believe the evidence gained through the groundwater investigation and other studies
documented in this report supports closure of this site. If the OCD would find it useful,

ConocoPhillips would be pleased to meet with the OCD to further discuss this site and the path
forward.

Should you have any questions, please contact me at (505) 237-8440.

Sincerely,

Maxim Technologies, Inc.

DI Y ongetrt—

Robert M. Sengebush, R.G.
Senior Project Manager

Enclosure

cc: Neal Goates, ConocoPhillips

"Providing Cost-Effective Solutions to Clients Nationwide"
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SITE ASSESSMENT REPORT
GROUNDWATER REMEDIATION, GROUNDWATER QUALITY
AND QUALITATIVE RISK ASSESSMENT
PCA JUNCTION
EDDY COUNTY, NEW MEXICO

EXECUTIVE SUMMARY

The ConocoPhillips PCA Junction site is located near Carlsbad, Eddy County, New Mexico. The
site is the intersection of two natural gas pipelines and includes two 500-barrel tanks: one for
water and one for natural gas condensate.

This report summarizes the site investigation history, presents recent groundwater sampling
and aquifer analysis data, and presents the results of a remediation program (condensate
skimming), a regional groundwater quality investigation, and a risk assessment.

A subsurface investigation conducted by Maxim Technologies, Inc. (Maxim) in 2000 revealed
the presence of approximately two feet of condensate in monitoring well MW-1 at
approximately 22 feet below ground surface (bgs). Groundwater beneath the site is interpreted
to be a perched aquifer located above a discontinuous clay lens associated with playa-lake clay
deposits.

The condensate is thought to have leaked from the condensate storage tank on the site. That
tank was replaced with a new tank and, thus, the source of the impact to groundwater has
been eliminated.

Groundwater sampling and analysis, conducted in April 2002 and September 2003, indicates
that the condensate present in MW-1 is not detectable in any of the five other monitoring wells
on the site.

A remediation program consisting of condensate skimming was conducted in the winter and
spring of 2003. Approximately 200 gallons of condensate were extracted from MW-1,
However, the recovery rate diminished significantly over a period of several months, making
additional recovery impractical. This decline is the result of the fine-grained nature of the
aquifer, which acts to retain the condensate in pore space rather than yield the condensate to
mechanical extraction methods. Currently there is an estimated 300 gallons of recoverable
condensate in the groundwater.

Maxim conducted a water quality study based on published data from stock and domestic wells
in the site vicinity. This study revealed that groundwater in the area is high in naturally
occurring chloride and sulfate. Water quality analyses from the PCA monitoring wells is similar
to that of other wells in the area, with sulfate concentrations of more than twice the
New Mexico standard and chloride concentrations nearly twice the standard.

Maxim Technologies, Inc. December 10, 2003 iii




Site Assessment Report — Executive Summary
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

The risk assessment conducted for the PCA Junction site developed a conceptual site model
(CSM), evaluated the groundwater analysis data for the initial sampling round, evaluated the
contaminants of potential concern (COPCs), conducted an assessment of exposure pathways,
considered land use scenarios and receptors, and performed an uncertainty analysis. The risk
assessment concluded that the presence of the condensate in groundwater beneath the site is
not necessarily indicative of a risk to human health or the environment because potential
exposure pathways (i.e., direct ingestion of groundwater at the site and dermal contact or
inhalation of volatile organics from subsurface soils) are unlikely to be completed under current
land use scenarios (petroleum industry operations and livestock grazing). Land use at the site
is not expected to change according to available information. The groundwater quality, site

~ physical characteristics, and the extent of the contamination indicate there is a lack of a

complete exposure pathway to impose any adverse health or ecological impacts.

In summary, the condensate plume appears to be stable or decreasing in size as a result of
natural processes. Attempting to skim additional product from MW-1 will have little impact on
the condensate plume volume due to the fine-grained nature of the aquifer. Water quality in
the shallow, perched aquifer on the site and in other perched aquifers in the region is poor.
These aquifers are recognized as “highly mineralized” and can only be used, if at all, for
watering livestock. Finally, according to the risk assessment, the presence of the condensate
plume on the perched aquifer poses no significant risk to human health or the environment due
to the isolated location of the site, the absence of risk pathways, and the absence of risk
receptors.

Based on the above findings, ConocoPhillips requests that the “no further action” be required
for the PCA Junction site and that the OCD provide approval of the following “path forward.”

Leave the six monitoring wells in place for the duration of operation of the facility. At the time
of ownership transfer, or facility closure (tank removal, etc.), ConocoPhillips or the new
owner/operator will conduct groundwater monitoring from existing wells. The monitoring data
will be filed as a part of the site’s permanent record. .

ConocoPhillips requests concurrence by the OCD with this path forward.

Maxim Technologies, Inc. December 10, 2003 iv




SITE ASSESSMENT REPORT
GROUNDWATER REMEDIATION, GROUNDWATER QUALITY
AND QUALITATIVE RISK ASSESSMENT
PCA JUNCTION
EDDY COUNTY, NEW MEXICO

1.0 INTRODUCTION

This report presents a collective site assessment for the ConocoPhillips PCA Junction facility.
The site is located approximately 20 miles northeast of Carlsbad, in Section 11, Township 20
South, Range 30 East, N.M.P.M., Eddy County, New Mexico (Figure 1). The facility was
acquired by ConocoPhillips in November 2000 from LG&E Energy, Inc., of Hobbs, New Mexico.
The facility consists of two bermed condensate tanks, two methanol saddle tanks, and
associated incoming and outgoing gas piping. The facility is within a small (approximately
60 square feet) fenced area (Figure 2).

A surface release of petroleum product is known to have occurred from a leaking condensate
tank within the bermed area. Several field investigations have been performed at the site to
determine if petroleum product migration away from the site has occurred and to what extent.
This report briefly summarizes previous field investigations and site characterization results for
the site. Secondly, this report describes the status of a pumping and recovery remedial action
project implemented at monitoring well MW-1 from December 9, 2002, through May 19, 2003.
Then results of a recent groundwater quality study conducted to evaluate background
groundwater quality are assessed to determine if groundwater in the site vicinity meets
New Mexico drinking water standards. Historic data is associated with groundwater quality data
collected at the site in 2002. Also, potential health and environmental risks are evaluated for
current and potential future site conditions.

2.0 SITE CHARACTERIZATION

During the due diligence work (September 27, 2000), a total of three soil borings (B-1 through
B-3) were advanced to depths ranging from 25 to 40 feet bgs and temporary wells installed. In
May 2001 three 2-inch-diameter PVC monitoring wells were installed around the condensate
tanks (MW-1 through MW-3). Sampling analyses indicated the presence of contaminants
associated with condensate storage activities at the site. Concentrations of total petroleum
hydrocarbons (TPH) in the 20-foot depth soil sample from borehole B-1 exceeded the
New Mexico Oil Conservation Division (OCD) action levels. Groundwater “grab” samples from
borehole B-1 had levels of benzene, toluene, and total xylenes above ODC action levels., In
borehole B-2 benzene levels in groundwater exceeded the ODC action level. Subsequent
installation and sampling of three monitoring wells around the site in May 2001 detected the
presence of hydrocarbons in groundwater at the MW-1 location. Soil vapor borings SVB-17 and
SVB-18 also detected petroleum contamination. Other monitoring wells and soil vapor borings
did not reveal any contamination. In conclusion, MW-1, SVB-16 and SVB-17 delineated the
possible orientation of a groundwater contaminant plume (Figure 2).

Maxim Technologies, Inc. Decemnber 10, 2003 1




Site Assessment Report
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

In March 2002 Maxim returned to the site to complete a soil vapor survey and install additional
monitoring wells. Twenty-two soil borings were advanced for the purpose of soil vapor
monitoring. Three permanent monitoring wells (MW-4, MW-5, and MW-6) were installed per
OCD guidelines. Groundwater was encountered at approximately 23 feet bgs in the new wells.
Groundwater sampling indicated no detectable hydrocarbon in monitoring wells MW-2 through
MW-6. Approximately 2 feet of free product was encountered in MW-1. The groundwater flow
direction was identified to the northwest with a gradient as interpreted from water levels in the
six wells of 0.00175 foot per foot (ft/ft). MW-2, MW-3, and MW-5 are upgradient from MW-1.
MW-4 is cross gradient and MW-6 is downgradient from MW-1 (Figure 2). Remedial actions to
remove free product from MW-1 were initiated in December 2002, Details of this remedial
action are presented in Section 3.0.

The aquifer conditions encountered during drilling of wells MW-4, MW-5 and MW-6 suggest that
the aquifer is only a few feet thick and is underlain by a semi-impermeable clayey silt layer. The
thinness of the water-bearing zone and the nearly flat gradient suggest that the aquifer may be
a discontinuous perched water zone within a localized, closed basin. This is further supported
by surface topographic evidence, which depicts numerous closed basins and small playa lakes in
the vicinity of the site. This hydrogeologic conceptual model is depicted in Figure 3. In such a
hydrogeologic environment, groundwater zones do not actually flow as they do in more
extensive water table aquifers and, thus, the hydrocarbon plume is expected to remain
essentially stationary in the vicinity of the source, presumably the condensate tanks. This
interpretation supports the findings that the free product has not migrated downgradient as far
as MW-6 (Maxim, 2002). Furthermore, depending on the age of the free product seepage from
the tanks, the free product plume could be in equilibrium (i.e., degradation of the free product
is balanced with dissolution of free product into groundwater and biodegradation of the
dissolved phase).

30 GROUNDWATER SAMPLING AND AQUIFER TESTING, SEPTEMBER 2003

This section describes the methods and results of the groundwater sampling and analysis, as
well as the aquifer testing that took place in September 2003. The sampling event was the
second round of sampling conducted on the PCA site.

3.1 GROUNDWATER SAMPLING AND ANALYSIS

Groundwater sampling of monitoring wells MW-2, MW-3, MW-4, MW-5 and MW-6 was
conducted on September 9, 2003. Monitoring well MW-1 was not sampled due to the presence
of free product condensate in the well.

Groundwater elevations were measured in each well prior to sampling. The depth to water and
resulting groundwater elevations are presented in Table 1. The groundwater elevation
measurements indicate the groundwater gradient is westerly with a gradient of 0.0007 ft/ft.
Groundwater elevation contours and the gradient are shown on Figure 2.

Maxim Technologies, Inc. December 10, 2003 2




Site Assessment Report
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment

PCA Junction, Eddy County, New Mexico

The water volume in each well was calculated and three bore volumes of water were purged
with an electric submersible pump in order to obtain representative water samples. The pH,
electrical conductivity and temperature of the purge water were measured during the purge.
The purge volumes and groundwater parameters are presented on the water sampling field
forms in Appendix D.

Groundwater samples were collected in laboratory-prepared containers and sent to Lancaster
Laboratories for analysis of benzene, toluene, ethylbenzene and total xylenes (BTEX); metals;
chloride; nitrate; sulfate; alkalinity (major ions); and total dissolved solids (TDS).

The results of this sampling round show no detectible BTEX in any of the five wells except for
2 micrograms per liter (Mg/L) of benzene in MW-5. The benzene concentration in MW-5 is
below the New Mexico Water Quality Control Commission (NMWQCC) standard for benzene of
10 pg/L. Metals, major ions and TDS are within expected ranges. These findings are consistent
with the findings of the previous groundwater sampling event that took place in April 2002.

Analytical results for the April 2002 and September 2003 sampling events are presented in
Table 2.

32  AQUIFER TESTING IN MONITORING WELL MW-3

Aquifer testing was conducted in MW-3 to measure the transmissivity of the aquifer and
together with the gradient and estimated porosity, calculate the average groundwater flow
velocity for the site.

A drawdown and recovery test was conducted on September 17, 2003. The well was pumped at
a constant rate of approximately 0.43 gallon per minute (gpm). Approximately 1.6 feet of
drawdown occurred over a period of 169 minutes. Recovery of 1.27 feet took place over
90 minutes.
Water levels versus time measurements were collected using a hand-held water level measuring
device. The data were tabulated in a spreadsheet then imported into an aquifer test analysis
computer program.
The data were analyzed using the following methods:
Drawdown:
Theis — with confined and unconfined correction, with varying aquifer thickness
Cooper-Jacob — confined aquifer
Neuman — unconfined with delayed water table response
Recovery:

Theis and Jacob- confined aquifer

Maxim Technologies, Inc. December 10, 2003 3




Site Assessment Report
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

3.2.1 Interpretation

The results of the drawdown and recovery analysis show the transmissivity of the water table
(unconfined) aquifer is an average of 5.46 x 10 cm?/sec or 3.89 x 107 ft*/min. Assuming an
aquifer thickness of 10 feet (304.8 cm), the average hydraulic conductivity is 1.79 x 10°
cm/sec. This is within the expected range for an aquifer in a silty sand formation (Freeze and
Cherry, 1979).

An analysis summary table, aquifer analysis data, analysis curves and calculated parameters are
presented in Appendix C.

Assuming an average porosity of 30% (Freeze and Cherry, 1979) and using the aquifer gradient
of 0.0007 from September 2003, the average groundwater velocity for the site is approximately
4 feet per year toward the west. This velocity may vary within as much as an order of
magnitude depending on aquifer characteristics.

4.0 REMEDIAL ACTIONS

This section describes the pumping and recovery remedial actions conducted at the site as
recommended in the Report of Findings Groundwater Investigation Report, Maxim 2002. These
activities were designed, in consultation and agreement with the OCD, to remove free product
found above the groundwater during the 2002 site investigation.

A skimmer pump was installed in MW-1 in December 2002 to start removal of free product
condensate in MW-1. The pump installed was a Xitech Instruments Model ADj 200 pump with a
Model 2500 ES Controller and was installed per the Work Plan for Skimmer Pump Installation
(Maxim, 2002). The pump has manual settings for setting the frequency of pump cycles and
duration of pumping. These settings were varied to optimize recovery of free product at the
well,

4.1 PUMPING DATA

During the operational period of December 9, 2002, to May 19, 2003, approximately
200 gallons of free product were pumped from monitoring well MW-1. Table 1 shows the
recovery data from this period. Several trends could be seen during operation of the pump and
in reviewing the data presented in the table. These observations are as follows:

o The initial setting of the pump was a 2-hour cycle with 30 minutes of pumping per cycle
(2 hr/30 min). This cycle/duration could not be sustained because of the drawdown of
the free product in the well (i.e., it was observed during operation of the pump that no
free product was being pumped after about 15 to 20 minutes of the pumping period).
The rate of pumping during this four-day period was 4.32 gallons per day (gpd).

. On December 12, 2002, the pumping cycle/duration was changed to a
4-hour/10 minutes. This rate was sustained until January 29, 2003. Even at this rate,
the thickness of free product in the well decreased to 0.42 foot at the end of the period.

Maxim Technologies, Inc. December 10, 2003 - 4




Site Assessment Report
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

The rate of pumping during this period was variable but generally showed a decrease in
the initial rate of 3.48 gpd (12/12 to 12/16) to 1.57 gpd (1/23 to 1/29). These
variations in the pumping rate during this period can be explained by the cessation of
pumping from 12/20 to 12/30. This allowed the free product above the groundwater
table to recover, as can be seen from the increase of the free product thickness on
12/20 (0.53 foot) to 12/30 (1.60 feet). This increased the recoverable volume of free
product when pumping resumed.

o On January 29, 2003, the pumping rate was again decreased and set at
8-hour/10 minutes for the pumping cycle and duration. This generally has been the
pumping frequency and duration until the present time except for 2 one-week periods.
At the middle of March (3/12 to 3/20) and at the end of May (4/23 to 4/30), the
pumping duration was increased to 20 minutes per cycle. The volume per day
subsequently increased during these times, but these rates (1.79 and 1.41 gpd,
respectively) were not sustainable due to the decrease in free product thickness.

) Other observations should be noted for the period since January 29, 2003. The volume
of free product pumped per day at both the 10-minute and 20-minute durations has
decreased. The increase in rate to 0.95 gpd (2/28 to 3/12) after the initial rate of
0.83 gpd was due to recovery of the thickness of free product (0.42 foot at 1/29 to
1.51 feet at 2/28), which was similar to the December recovery during shutdown of
pumping. The pumping rate for the 8-hour/10-minute cycle has subsequently decreased
to 0.73 gpd (4/30 to 5/13).

. The thickness of free product on the groundwater has been decreasing due to operation
of the skimmer pump. The initial thickness measured on December 9, 2002, prior to
installation of the pump was 1.94 feet. During shutdown of the pump from
December 20 to 30, 2002, the measured level was 1.60 feet; during the 8-day shutdown
at the end of February 2003 the measured thickness was 1.56 feet. The greatest
thickness of free product measured before pumping since February was 1.43 feet on
May 13, 2003. While this is probably not a full recovered thickness of free product, it is
indicative of the overall drawdown of free product in the vicinity of the well due to

pumping.
4.2 DISCUSSION OF LIGHT NON-AQUEOUS PHASE LIQUID (LNAPL)

When free product/Light Non-Aqueous Phase Liquid (LNAPL) is found above the groundwater
table in a well, it should be understood that due to capillary forces there are both LNAPL and
water in the pore spaces above the LNAPL/water interface. The soil pore space above the
LNAPL/water interface to the LNAPL/air interface that is not filled with LNAPL is filled with
water. Figure 2 from Huntley and Beckett, 2002 (shown below) shows that the LNAPL
saturation (percentage of pore space occupied by LNAPL) at the LNAPL/water interface is zero,
and increases upward peaking at the LNAPL/air interface. As measured in a monitoring well,
these two phases are distinct and separate, but they are mixed in the pore spaces of the soils.
Therefore, measuring the thickness of LNAPL in a well will result in a volume exaggeration of
LNAPL in the soil surrounding the well. The amount of free product actually present in the soil

Maxim Technologies, Inc. December 10, 2003 5




Site Assessment Report
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

pores above the groundwater table depends primarily on the type of soil (i.e., coarse or fine
grained) and the thickness of free product (as measured in the well).

The figure below also shows there is a significant difference in percent saturation of LNAPL with
respect to water as a result of soil types. The coarse-grained sand has a much higher percent
saturation and total volume of LNAPL than does the silty sand for the same measured thickness
of LNAPL in a monitoring well. In this example, the coarse-grained sand peaks at about
80 percent relative saturation of LNAPL to water and the silty sand peaks below 30 percent in a
measured thickness of 3 meters (~10 feet).

Monitoring Well
LNAPL Saturation i

.
..
.......

300 L Ty ;

200

s Silty Sand
------ Coarse Sand

100 ¢

Elevation above Qil/Water Interface (cm)

Fig. 2. LNAPL saturation profile for coarse- and fine-grained soils with 3 m of LNAPL in a monitoring well.
(Huntley and Beckett, December 2002)

The soil encountered during boring activities in 2001 and 2002 consisted of silty sand with
caliche layers between 1 and 10 feet and 15 and 20 feet bgs. Below 20 feet the soil
encountered was clayey sand with clay and siltstone occurring between 24 and 31 feet bgs

(Report of Findings Groundwater Investigation, ConocoPhillips PCA Junction, Eddy County,
New Mexico, June 2002) (Maxim 2002).

The rate of recovery of free product (volume per day) has decreased over 80 percent since the
start of pumping in December 2002 to May 2003. Concurrently with this decrease, the
thickness of free product on the groundwater table as measured in monitoring MW-1 has also
decreased approximately 25 percent (one-half foot).

Based on the pumping data (i.e., pumping rate) and the characteristics of the site, the effective
conductivity of free product in the soils can be calculated. The effective conductivity of a sail
with respect to movement of free product (K.) is a function of the intrinsic hydraulic
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Site Assessment Report
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

conductivity of the soil (Kyw) and the relative conductivity of the free product with respect to
water as it would move through the soil. The relative conductivity varies with the percent
saturation (S,) of free product and water. A lower percent S, results in a lower K, which is
always less than the intrinsic hydraulic conductivity of the soils. Appendix B shows a calculation
of the effective conductivity of the soil with respect to the free product (LNAPL) during different
periods of pumping. The results of the calculations (Appendix C) are as follows:

e K =2 x10" centimeters per second (cm/s); beginning of pumping (December 2002)
e K= 6x10" cm/s; end of period (May 2003)

The decrease in K. observed was due to the decrease in saturation of the free product above
the groundwater table as the result of recovery of free product. Soils encountered during the
investigation of the site were silty sand with some interbedded caliche layers and clayey sands;
siltstone occurred at 24 to 31 feet bgs. The calculated effective conductivities appear to be
reasonable and representative of silty soils that were described in the boring logs and the
amount of saturation of free product in the soils.

The figure below (which is Figure 3-11 from API Publication 4715 [September 2002]) shows in
more detail the influence of thickness of LNAPL (oil) as measured in a well on the relative
saturation of LNAPL to water. The relationship of the LNAPL to water saturation is nonlinear.
In this case (silty sand), at a thickness of 1.5 meters (~ 4.8 feet) the percent LNAPL saturation
relative to the amount of water in the soil pore spaces is about 28 percent; at 0.8 meters

(2.6 feet) it is 13 percent and keeps decreasing to 5 percent at 0.4 meter (1.3 feet) to zero at
the LNAPL/water interface.

20
1.8

16

14
/
“ 0.4 m thickness

1.2 /
i
i
==0.8 m thickness
0

= 0.2 m thickness

Elevation Above Oil/Air (m)

10
0o 3—\7/
%
— 1.5 m thickness

T T T I

0.1 0.15 02 0.25
Qil Saturation (0 - 1.0)

3

Figure 3-11. LNAPL saturation profiles for different equili-
brated thicknesses in a silty sand showing nonlinear depen-
dency on capillary pressure as related to thickness.

(API Publication 4715, September 2002)
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Site Assessment Report .
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

This figure also shows that the percent LNAPL saturation is highest near the LNAPL/air interface
and decreases as the profile gets nearer to the LNAPL/water interface as the percent water in
the pore spaces increases.

The effective conductivity of free product (LNAPL) in the soils in response to pumping at MW-1
decreased (as shown in the calculations) with a decrease in thickness of free product and the
relative saturation of the free product to water above the groundwater table. With this
decrease in effective hydraulic conductivity, the mobility of the free product is reduced. Thus,
as the thickness of the LNAPL decreases, the remaining LNAPL is less recoverable.

The type of soil that free product (LNAPL) is found in is very much a controlling factor in the
behavior and impact that the LNAPL has on the groundwater. LNAPL percent saturation in a
silty sand, such as is found at PCA Junction, will be much lower relative to water, approximately
10 to 15 percent versus 80 percent for a coarse sand, because of the smaller size of the soil
pore spaces. This is favorable in the sense that there is less volume of free product and it will
have a more limited mobility, thereby reducing its potential impacts on groundwater. The
saturation profile of LNAPL found above groundwater in a silty sand is also more dependent
upon the thickness the LNAPL (as measured in a monitoring well) than a coarse sand such that
a decrease in thickness will generally result in a greater relative decrease in saturation.

Previous calculations based on full saturation of the free product above the water table
conservatively estimated that there were approximately 31,000 gallons of free product in the
vicinity of MW-1. Since no free product was found in any other monitoring wells at the site, it
was assumed (for calculation purposes) that free product extended half way to the nearest
wells and decreased in thickness away from MW-1. The following estimated quantities of free
product at the site and recoverable free product (modeling by Huntley and Beckett of 13% in
silty sands) are based on the thickness of free product (maximum of 2 feet) and estimated
range of percent saturation of free product with respect to water and type of soils:

Ave. Percent LNAPL Saturation Volume of LNAPL Est. Possible Recoverable Volume
7.5 % 2325 gallons 300 gallons
(Figure 3.11) (Appendix C) (Appendix C)

Refer to Figure 3-11 for the range in saturation of 0.8-meter thickness of LNAPL in silty sands.
Volume calculations are presented in Appendix C. The volume listed above is based on an
estimated 13 percent of recoverable LNAPL on a thickness of 2.6 feet (0.8 meter). Recoverable
LNAPL from Huntley and Beckett (September 2002) is a function of the thickness of LNAPL
above the LNAPL/water interface and decreases with a decreasing thickness of LNAPL. Since at
PCA Junction the maximum LNAPL thickness has been approximately 2 feet, the actual
recoverable volume of LNAPL should be less than 13 percent. At an estimated 10 percent
recovery, the possible recoverable volume of LNAPL would be approximately 230 gallons.
These estimated volumes of recoverable LNAPL may be possible but become less and less
practicable as the LNAPL is removed. The recovery of free product decreases asymptotically as
the saturation approaches the residual saturation level of free product in the soils. This has
been shown in the decrease in the rate of recovery (Table 3), which is a result of the decrease
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in the effective hydraulic conductivity of the free product (LNAPL) during pumping (see previous
sections). The effective conductivity and recovery of the free product would continue to
decrease if pumping were to be resumed, thereby making recovery less and less practicable.

The type of release of free product at the site is not known specifically, but probably occurred
over time from the former condensate tank located in the bermed and fenced area. There are
no known recent instances of release. Once a release has occurred at a location and there is
sufficient quantity of free product/LNAPL to reach the groundwater, there will be a non-aqueous
phase of the free product on top of the groundwater because it is less dense than water. There
will then be a slow release and growth of a dissolved-phase plume in the groundwater. At some
point in time, for biodegradable constituents (in this case hydrocarbons), the plume will reach
an approximate steady-state condition where mass removal of dissolved-phase components by
biodegradation keeps pace with the rate of dissolution from the LNAPL source. Essentially, the
plume is in equilibrium and will not expand in size. Eventually, the dissolved plume contracts as
the LNAPL source is depleted (Huntley and Beckett, 2002). Based on the investigation and
measurements conducted to date, i.e., one well (MW-1) with measured free product and two
soil vapor borings (adjacent to the condensate berm) with a trace of measured soil vapors) and
no known recent releases, it appears the plume at PCA Junction is in equilibrium.

4.3 RESULTS/STATUS OF REMEDIAL ACTIONS

Monitoring well MW-1 is the only well in which free product has been found at PCA Junction.
Pumping of free product from MW-1 since December 2002 to the present has removed the
greatest portion of recoverable volume of free product in the vicinity of MW-1 since the highest
percent saturation and greatest volume of free product (LNAPL) is in the upper portion of the
saturated zone.

The effective hydraulic conductivity (Ke) of the free product at the site and thereby its mobility
has been reduced by pumping. A Ke in the range of 10-5 centimeters per second is resistive to
flow, especially under low hydraulic gradients. The percent saturation of free product above
the groundwater table has been reduced and is significantly closer to the residual saturation of
the site soils where the free product cannot be removed by pumping.

As presented previously, approximately 200 galions of free product has been pumped from
above the water table at MW-1 at PCA Junction and the total recoverable volume is probably
about 300 gallons. Huntley and Beckett, 2002, present analytical results that show for LNAPLs
in a silty sand with a thickness of one meter (3 feet) or less, recovery of the LNAPL/free product
does not affect longevity or lateral extent of the plume. The difference between the initial
hydrocarbon saturation and the residual hydrocarbon saturation is what really determines the
effectiveness of remediation in terms of reducing the longevity of any component. Since this
difference is much smaller in fine-grained soils such as silty sands found at the site, resulting in
a smaller percentage decrease in mass in fine-grained soils, remediation in fine-grained soils is
much less effective than in coarse-grained soils.
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Removal of free product through operation of the skimmer pump in MW-1 has reduced potential
impacts to groundwater in the vicinity of the site. The site conditions at PCA Junction (i.e., silty
sand soils), limited thickness of free product above the groundwater table, and limited areal
extent of free product are such that further pumping will have only a reduced effectiveness in
removing free product as shown by the decrease in K with pumping. Furthermore, technical
literature suggests that free product such as that at PCA Junction is already in, or will attain,
equilibrium through natural degradation on the downstream side of the plume, resulting in no
net movement of the plume over time.

5.0 GROUNDWATER QUALITY

This section summarizes data and information found in Hendrickson, G. E., and Jones, R. S.,
1952, Geology and Ground-Water Resources of Eddy County, New Mexico, Ground-Water
Report 3, New Mexico Bureau of Mines and Mineral Resources (Report 3). Historic groundwater
quality data tables and well location maps were used in the assessment of background water
quality and quantity in the PCA site vicinity. This historic data is associated with data from
groundwater sampling activities conducted by Maxim at the PCA site in April 2002 and
September 2003 to determine if background water quality at the site meets New Mexico
drinking water standards. Water quality data for contaminants in groundwater at the site is
also summarized for further use in the site risk assessment.

5.1 REGIONAL BACKGROUND GROUNDWATER QUALITY

Ground water in the site vicinity occurs in shallow perched zones associated with shallow
surface depressions or playa lakes. The alluvial materials in these playa lake basins consist of
alternating layers of clay and silt. Water is present in the thin silty and sandy zones between
the clay layers. The water is derived primarily from rainfall. It pools on the clay-rich lakebed
surface and infiltrates eventually into the shallow, “aquifer” zones. These saturated zones do
not flow in the traditional sense that groundwater flows in @ more continuous aquifer. In fact,
the water in the saturated silty zones in these closed basins is essentially standing water,
although it is standing just below the ground surface. The saturated zones may or may not
connect with the zones in other playa lake basins.

Surface waters leach soluble minerals from the rock and soil in the area resulting in elevated
concentrations of sulfate and chloride in the shallow, perched groundwater. The presence of
these soluble minerals is shown by the crusts of white, crystalline material on the margins of
the playa lakes. Water in the lakes and in the shallow saturated zones thus typically contains
an abundance of sulfate, chloride, and other ions derived from soluble minerals.

Report 3 (Hendrickson and Jones, 1952) characterizes the groundwater resources associated
with the playa lakes as follows:

"Lake and playa deposits: The many small closed shallow depressions east of the
Pecos contain silt and clay washed in from the surrounding areas. Some of the
depressions contain shallow lakes, such as Salt Lake (Laguna Grande del la Sal),
which have deposited and are depositing gypsite and some halite. The lake and
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playa deposits are similar in age to the younger alluvium. Water wells in and
near these depressions generally yield highly mineralized water which can be
used, if at all, only for stock.”

Report 3 documents the presence of five stock wells and two domestic wells in Township 20
South, Range 30 East. The locations, water quality data, and other well specifications are
shown in Figure 4. A map showing the locations of these wells with respect to the PCA Junction
site and the depth to water in each well is presented as Figure 4. The wells closest to PCA
Junction are located in Section 3 of Township 20 South, Range 30 East, within approximately a
mile northwest of the site. Both of these wells are identified as stock wells, meaning that they
are (or were) used to supply water to livestock. The wells are designated with numbers that
correlate with their location within the Section.

Appendix C summarizes well information and water quality data for both regional and site-
specific wells. The depths to water in wells 223 and 424 are 6 and 8.5 feet bgs, respectively.
This suggests that these wells are completed in a shallow, perched water table. This is
supported by the presence of two playa lakebeds in the northeast portion of Section 3, as
depicted on the U.S. Geological Survey Tower Hill North 7.5 minute topographic map, 1985. No
data are available as to the total depth or of the groundwater yield of the wells. Sulfate
concentrations in these wells of 1,540 and 1,670 milligrams per liter (mg/L) are approximately
two and one-half times the New Mexico standard for a domestic water supply (for sulfate of
600 mg/L). Chloride and nitrate in these wells are present in concentrations near the
New Mexico standard for these two constituents. No water quality analyses are available for
well 310 in Section 5. Stock well 420 in Section 16 is located approximately 2 miles southwest
of PCA Junction. The depth to water in this well is approximately 30 feet bgs. The sulfate
concentration in this well is 1,860 mg/L, approximately three times the New Mexico standard.
The depth to groundwater in this well (29.9 feet bgs) is nearly equivalent to that of the
monitoring wells (22 feet bgs). Wells 120 and 130 are both located in Section 20,
approximately 3 miles southwest of PCA Junction. Both of these are domestic wells. No
analytical data is available for well 120. Well 120 has a depth to water of 29.3 feet while well
130 has a depth to water of 45.3 feet bgs, and a sulfate concentration of 1590 mg/L, which
exceeds the New Mexico standard by more than two times.

Finally, Well 440 is a stock well with a depth to water of 203.8 feet. This well is located
approximately five miles south southwest of PCA Junction. Analyses show a sulfate
concentration of 1960 mg/L in this well, which is more than three times the New Mexico
standard. This high sulfate concentration is notable in that this well is much deeper than the
other wells in the township. In this case, the deeper zone contains water that is less potable
than the water in the shallow playa lake zones, as opposed to better water at depth, as is often
the case in deeper aquifers within an alluvial setting.

5.2 PCA JUNCTION SITE BACKGROUND GROUNDWATER QUALITY

Monitoring wells MW-2, 3, 4, 5, and 6 all contain groundwater with a water table surface at
approximately 22 feet bgs. As of the date of this report, none of them contain petroleum
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hydrocarbons, based on analytical results of sampling in April 2002 and September 2003.
MW-1 contains free product condensate, so the water geochemistry has not been analyzed.

The average sulfate concentration for the five wells is 1496 mg/L, which is more than twice the
New Mexico standard of 600 mg/L. The concentration of chloride is also elevated in the
monitoring wells with an average of 494 mg/L. This is nearly twice the standard of 250 mg/L.
The chloride concentrations vary significantly within the five wells, with a high of 1410 mg/L in
MW-5 driving the average up. The reason for these variations is not known but may suggest
that the groundwater in the wells is not connected in a single aquifer but rather is present in
thin saturated zones that are part of separate playa lake sediments. Details of the groundwater
quality assessment are presented in the PCA site Report of Findings, Groundwater Investigation
Report (Maxim 2002).

5.3 BACKGROUND GROUNDWATER QUALITY SUMMARY

Playa lake silts and clays are the predominant sediment types in the vicinity of PCA Junction.
These sediments are most likely laterally discontinuous, reflecting deposition in individual closed
topographic depressions in the landscape. Silty zones between the playa clays may yield
groundwater that is suitable for livestock, but is unsuited for human consumption. This is
supported by chemical analyses tabulated in Ground-Water Report 3 (Hendrickson and Jones,
1952) and by analyses of groundwater from five monitoring wells on the PCA Junction site.

Water quality in monitoring wells and local wells accessing the shallow perched groundwater
zones is characterized by elevated concentrations of sulfate, chloride, and TDS. The
groundwater in the depth range from 22 to 45 feet bgs contains high concentrations of sulfate,
and to a lesser extent, chloride. These constituents are derived from dissolution of naturally
occurring minerals such as gypsum and halite. Evidence for the natural occurrence of these
minerals may be seen as white encrustations on the margins of the shallow playa lakes in the
site vicinity. Because the infiltration of precipitation leaches soluble minerals from the rock and
soil there is an abundance of sulfate, chioride, and other ions in the perched water zones. A
high rate of evapo-transpiration in this arid region also likely concentrates minerals. Nitrate
levels are variable with high concentrations, near drinking water quality standards, occurring
naturally (no manmade source identified). Even the water quality in livestock well 440-33, with
a “depth to groundwater” of 203 feet, has high TDS. Concentrations of sulfate are also
elevated, compared to the New Mexico standard, in deeper wells such as stock well 440 in
Section 33. This suggests that water quality does not improve with depth but in fact may
contain higher sulfate concentrations compared with the shallow zones. Site water quality data
is consistent with other regional groundwater quality data reported by the USGS but not
summarized here. USGS labels this region as having widely dispersed undesignated
groundwater resources containing over 3,000 mg/L of TDS (NM NRCS). USGS groundwater
maps also show there is no large aquifer in Eddy County, NM (NM NRCS).
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6.0 RISK ASSESSMENT

One objective of the monitoring and remediation process is to evaluate all potential human
health or ecological risks resulting from environmental impacts at the PCA Junction site. This
section presents a qualitative assessment of the likelihood of human or ecological receptors
being at risk of an ill health effect due to the presence of contaminants in groundwater at the
site. The methodology applied maintains that the magnitude of risk depends upon each of the
specific components evaluated in the risk assessment all being present under site conditions.
These components are; the likelihood or possibility of exposure, the potential amount of
exposure or intake, and the toxicity of the constituents present. The potential for exposure to
and subsequent risk from site-specific conditions are qualitatively evaluated in this risk
assessment summary.

6.1 CONCEPTUAL SITE MODEL

General information gathered during monitoring and site characterization is used to develop a
risk assessment CSM. Based on the site map the site consists of two 500-barrel tanks
(condensate and water) associated with underground natural gas collection pipelines in the
area. The tanks themselves occupy a small fenced area of privately owned land leased by
ConocoPhillips. The land immediately around the site is minimally used for livestock grazing.
Livestock grazing, potash mining and petroleum production are the main land uses in the
region.

No wildlife or plant community surveys were conducted specific to the site but information
derived from Natural Resources Conservation Service (NRCS) identifies the site as part of the
Chihuahuan Region, which is semi-desert grassland (NRCS web site). The arid environment is
vegetated with desert-shrubs, some cactus, and grasses with an average annual rainfall of
9 inches (see photos below). Temperatures range from just above freezing in winter months
up to 100 degrees Fahrenheit in the summer. There is low relative humidity and extreme
variability in precipitation events. No riparian or marshy areas exist near the site. Wildlife
possible at the site would include those common in the Chihuahuan biotic province including
migrant antelope and coyote along with rabbit and rodent populations of varying size. The
region is known to be a wintering ground for grassland birds. Specific insect populations would
also be expected at the site.

As described previously, groundwater in this area is widely dispersed as small perched zones,
with no significant movement or connection between zones. Groundwater yields are low and
inconsistent. There is no large aquifer in Eddy County, New Mexico. Wells in the area indicate
the presence of both shallow (water levels < 30 feet bgs) and deeper (water levels >100 feet
bgs) perched zones. Surface water exists in closed basins where surface runoff collects in low
areas with the quantity and presence of surface water fluctuating seasonally. No standing
surface water bodies exist at the PCA site or in the vicinity.

Maxim Technologies, Inc. December 10, 2003 13




|

m, &

|

h

it :
m_

I



-

Site Assessment Report
Groundwater Remediation, Groundwater Quality, and Qualitative Risk Assessment
PCA Junction, Eddy County, New Mexico

Eddy County is 4,182 square miles with a population size of 51,067 (US Census). The county is
sparsely populated with residences and businesses concentrated mainly in
two-non-metropolitan cities, Artesia and Carlsbad. There are no known residences within the
2-mile area surrounding the site. A few businesses are located along the main interstate
highways approximately 4 miles to the south and 2 miles to the west of the site. Population
size for Eddy County has declined since 2000 (US Census Bureau).

While the only known release was a leaking aboveground condensate tank, two field
investigations have been performed at the site to determine if petroleum product leakage away
from the facility has occurred and to what extent. It was determined through these
investigations that condensate was present in subsurface soil and groundwater to a distance of
approximately fifty feet from the original location of the leaking tank. The extent of the
contamination is limited and does not appear to be migrating. Surface soils do not appear to be
affected. Remediation has reduced the volume of petroleum product present and reduced the
possibility of contaminant migration off site.

These site characteristics are summarized into the CSM shown in Figure 3. The CSM depicts the
nature of the contamination and identifies affected media, potential contaminant migration
pathways, and possible exposure pathways and routes of exposure for human or animal contact
with the contaminated media. Current and future land use scenarios, and potential receptors
are also depicted. Potential exposure point concentrations and measurable risks to human
health or the environment are qualitatively evaluated in the exposure assessment that follows
data evaluation and identification of COPCs.

6.2 DATA EVALUATION

Environmental sampling and laboratory analysis of groundwater was conducted according to
NMAC Rule 19, Exemption 19D(g) and OCD Guidelines for Remediation of Leaks, Spills, and
Releases (1993). Physical parameters measured included pH, TDS, specific conductivity,
alkalinity, and temperature. Inorganic analyses included chioride, nitrate, sulfate, mercury in
liguid waste, and NMWQCC metals (silver, arsenic, barium, calcium, cadmium, chromium,
magnesium, sodium, lead, selenium). Organic analyses included BTEX.

A review of analytical data for the site determined the presence and extent of contamination.
The results of past site characterization activities as summarized in Section 2 delineate site
contamination (the current source term) as a groundwater plume approximately 16,000 square
feet in area and 23 feet bgs. Due to the presence of petroleum product in the groundwater at
this well, remediation via continuous groundwater skimming was initiated and has reduced the
amount of this source term by over 50 percent. The potential for migration of this plume has
also been reduced (Section 3.2). No exposure point concentration data for hydrocarbons exist
for the site since only petroleum product was detected.

Inorganic water quality data from site wells along with a review of historical data provides a
reasonable indicator of background water quality conditions and groundwater uses in the area.
Existing wells nearest the site are identified as livestock watering wells, and no drinking water
wells exist within several miles of the site (Section 4.1). The statistical summary of site
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monitoring data (inorganic analyses) and historic data from 1952, presented in Appendix B,
represents the background groundwater quality for the site and surrounding area. High TDS
renders the water undesirable for potable purposes. In addition, groundwater yield is reported
as limited (<150 gpm.) from these shallow disconnected sources. Yield tests were not
conducted on monitoring wells but experience at the site indicate that the perched zones here
are also low yielding which would limit its use. The extent of use of this groundwater for
human drinking water is limited due to the quality and quantity problems associated with it.
This supports the known uses of groundwater in the area, and will likely limit any other future
uses of the groundwater.

6.3 CONTAMINANTS OF POTENTIAL CONCERN

Based on the fact that natural gas condensate is the known contaminant released, the potential
COPCs for the site are the BTEX parameters. Inorganic (metals and TDS) parameter analyses,
although required by OCD Guidelines, and potentially toxic at specific concentrations, are not
expected condensate constituents. Analyses verify that the concentrations of inorganics at the
site are at naturally occurring levels. These data are important to document the naturally
occurring water quality in the region and are not considered COPCs associated with the
condensate contamination.

Concentrations of COPCs in affected media and/or exposure point concentrations (EPC) for
selected receptor locations and exposure scenarios become the basis for a quantitative
assessment of risk to human health or the environment. However, a qualitative assessment of
the potential for exposure was conducted for the PCA site because only free product was
detected in MW-1. Without contaminant concentrations at an EPC, no dose or potential intake
can be estimated. Only if potential pathways to groundwater exist will it be necessary to
estimate EPCs for the PCA site. Where pathways are not complete and no reasonable receptor
scenario exists, a qualitative risk assessment is used to assess current or future contact with
existing contamination and specific health risk estimates or remediation goals do not apply.
Possible receptors and the likelihood of a completed exposure scenario are discussed below in
the exposure assessment.

6.4 EXPOSURE ASSESSMENT

The exposure assessment provides a narrative of any current or likely future (hypothetical)
potential contaminant migration pathway, and uses site-specific data to identify which of those
pathways are complete and which are incomplete. To be considered a completed exposure
pathway there must be a contaminant source, a route of migration to a potential receptor, a
reasonable route of exposure (typically, ingestion, inhalation, or dermal contact), and a
measurable dose at the point of exposure in order to evaluate the possibility for risk to human
health,

6.4.1 Source Terms

The initial source of contamination was a leaking aboveground condensate collection tank that
has since been removed. Surface soil contamination was restricted to the area within the
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earthen berm surrounding the tank. At the time of the leak, the presence of the leaking tank
provided the below ground “flow” which moved the condensate into the perched groundwater
currently delineated by data from MW-1, SVB 16 and SVB 17 sampling locations (Figure 2).
Within the perched zone, the minimal groundwater movement defined by variable and limited
precipitation recharge and a discontinuous saturated zone, is not likely to further *move” the
contamination. Percolation of contaminants downward into a deeper aquifer is not expected
since no deeper continuous aquifer of drinking water quality and quantity is known to exist that
could be detrimentally impacted. This is also unlikely due to the limited size of the source term.
Water quality in a deeper zone is also expected to be similar to that reported elsewhere in
Eddy County, high TDS and low yield. Remedial actions have further limited possible movement
of contaminants in subsurface soil and groundwater (Section 3.2). Therefore, contaminated
groundwater near the site is the only source term under assessment for environmental
exposures.

6.4.2 Exposure Pathways

Potential exposure pathways are initially assessed using the CSM. Based on physical
characteristics of a site some pathways are eliminated as incomplete pathways (i.e. no surface
water exists therefore surface water exposure is an incomplete pathway). Other possible
pathways are further assessed to determine if they would be associated with current or
potential future exposure scenarios. ‘

The release of contaminated ground water via connection with surface water and/or seeps is
not a pathway since surface water and/or down gradient seeps do not exist at or near the site.
Surface soils are not contaminated which eliminates direct contact exposure pathways such as
soil ingestion, dermal contact, inhalation of contaminated dusts or volatile organic vapors. The
possibility for deep-rooted plants contacting contaminants in soil and then being subsequently
ingested by wildlife was considered. However, since hydrocarbons do not bicaccumulate in
plants this would be an incomplete pathway (Howard, 1990). Future site-related construction
activities such as drilling or natural gas pipeline installation which could introduce an exposure
pathway to contaminated subsurface soils and direct contact with contaminated groundwater
are considered the only possible exposure pathways for the site.

The next step in evaluating the likelihood of a completed exposure pathway is to investigate
current and potential future land use.

6.4.3 Land Use Scenarios and Receptors

Currently the PCA Junction site is a small fenced area containing two 500-barrel tanks on the
ground surface surrounded by an unlined earthen berm. Natural gas pipelines exiting the
ground and entering into the tanks are also present. Activities at the site are limited to a few
maintenance visits per year.

Future land uses expected include continued maintenance for these natural gas operations.
Cattle grazing is expected to continue on private and Bureau of Land Management (BLM) land
surrounding the site. Residential development of the area around or near the site is not
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expected. Other industries in the area include operations at a Potash mine, which will likely
continue. The land is expected to remain native rangeland. Trespassers are not likely due to
the remote nature of the site.

Groundwater associated with the contaminant plume is not used and no private access wells
exist. No reasonable potential receptors exist at the site so the potential to come in contact
with the contaminated groundwater or subsurface soils is very unlikely now or in the
foreseeable future. Any future construction associated with the tanks or earthen dams in the
area of contamination could expose workers and the appropriate health and safety equipment
as was applied during site characterization activities would be required. If the PCA site were to
undergo closure, other ODC requirements would apply concerning site reclamation. Therefore,
the potential exposure pathways; direct ingestion of groundwater at the site; and dermal
contact or inhalation of volatile organics from subsurface soils are unlikely to be completed
under current land use scenarios. Land use at the site is not expected to change according to
historic information on groundwater quality, site physical characteristics, and the extent of the
contamination that indicates there is a lack of a complete exposure pathway to impose any
adverse health or ecological impacts.

6.5 RISKASSESSMENT

The risk assessment process followed is generally consistent with the USEPA guidance on
conducting risk assessments. It is intended to identify the potential for human health impacts
due to the condensate leak at the PCA Junction site and to help determine the need for
corrective remediation. The health risk assessment is based on the premise that exposure to a
chemical in an environmental medium is proportional to the concentration of the chemical in the
medium, rate of contact with the medium, and the duration of exposure. Risk can occur only
when there is a mechanism for released constituents to be transported to a receptor and when
there is the potential for a receptor to directly contact those released constituents. This is
partially dependent on the physical and chemical properties of the constituent itself and the
characteristics of the surrounding environment.

For a risk to occur there must be an activity (receptor) and a point of contact (exposure)
associated with the contamination on site. An assessment of groundwater at the PCA site
revealed that the groundwater is of poor drinking water quality and quantity and that the
spatial extent of the contaminated water was not accessible by any stock or drinking water
wells. A physical survey of the site revealed there is no connection between the limited extent
of contaminated groundwater and any surface water or larger groundwater source. This
isolates the contaminant source and eliminates any contaminant migration offsite. Current
human receptors would be limited to maintenance workers at the site but these receptors are
not actually contacting groundwater or subsurface soils. Potential future human receptors could
include construction workers exposed to subsurface impacts during excavation activities.
However, excavation/construction workers could be protected under occupational health and
safety protection guidelines. Ecological receptors could include native rodents, grazing cattle,
or migrant coyote or antelope. Their limited intake of potentially contaminated food and any
potential impacts would not be measurable.
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Levels of organic constituents above ODC action levels are the COPCs for human health
associated with potential soil or groundwater exposure pathways. Previous removal of the
contaminant source has prevented any increase in contaminant levels.  Groundwater
remediation has reduced the plume as a source term for migration of contaminants. Continued
sampling would only serve to verify the isolated nature of the plume. Any future excavation
activities at the site would be controlled by the site operator to avoid possible exposures to
maintenance workers. Human or animal trespassers in the vicinity of the site will not have
direct contact with contamination and therefore, there is no health risk. The potential for
contaminants to migrate into a deeper groundwater resource is unlikely given the geologic
characteristics of the perched groundwater zones.

In conclusion, the presence of contamination above ODC action levels is not necessarily
indicative of a health risk. Site characterization, remediation, and risk assessment support the
conclusion that further remediation directed at eliminating risk to protect human health and the
environment is not warranted. If impacted media are isolated and exposures cannot occur at
the site then the development of remediation goals protective of human health and the
environment are not necessary. Results from this risk assessment along with results from the
current remediation program support “no further action” at the PCA site.

7.0 CONCLUSIONS AND RECOMMENDATIONS

This report presents data and interpretations based on groundwater monitoring, remedial
action, groundwater quality analysis and risk assessment.

o Two rounds of groundwater monitoring have shown that only MW-1 has been impacted
by condensate.

) The site hydrogeologic model indicates that the aquifer is perched and a drawdown and
recovery test indicates the groundwater has estimated average velocity of 4 ft/yr toward
the west.

) Pumping of the free product condensate in MW-1 for a period of approximately three

months recovered approximately 200 gallons of condensate. The ability to recover
additional product will continue to decrease and will have little effect on the size of the
plume. There is an estimated 300 gallons of possibly recoverable product remaining in
place, but extracting this last volume is impractical due to diminishing returns related to
the fine-grained characteristics of the aquifer. The condensate presence appears to be in
equilibrium with the groundwater on the downstream side, resulting in no net movement
over time.

0 Groundwater quality in the area is poor, based on State of New Mexico reports. In on-
site wells, sulfate averages 1496 mg/L and chiorde averages 494 mg/L, both above the
NM standards of 600 mg/L and 250 mg/L for sulfate and chloride, respectively.
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o The risk assessment findings suggest that the condensate presence is isolated and that
pathways for exposure do not occur. Therefore, there is no risk to human health or the
environment,

Based on the above findings, ConocoPhillips requests that the “no further action” be required
for the PCA Junction site and that the OCD provide approval of the following “path forward.”

Leave the six monitoring wells in place for the duration of the facility operation. At the time of
facility closure (tank removal, etc.), groundwater monitoring will be conducted in the existing
wells. The monitoring data will be filed as a part of the site’s permanent record.

ConocoPhillips requests concurrence by the OCD with this path forward.
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Table 3. MW-1 Pumping Recovery Data

Thickness of
No.of | Pumping Rate® |Volume Pumped| Volume/Day | Product®in
Period Days | (Cycle/Duration) (gallons) (gallons) Well (feet)
12/9 NA Before Pumping NA NA 1,94
12/9 - 12/12 3.75 2 hr/ 30 min 16.2 4.32 1.01
12/12 ~ 12/16 4 4 hr/ 10 min 13.9 3.48 1.07
12/16 - 12/20 4 4 hr/ 10 min 8.3 2.08 0.53
12/20 - 12/30 10 Pump Off - - 1.6
12/30-1/10 11 4 hr/ 10 min 31.2 2.84 0.45
1/10 - 1/23 13 4 hr/ 10 min 26.5 2.04 0.41
1/23 -1/29 6 4 hr/ 10 min 9.4 1,57 0.42
1/29 - 2/20 22 8 hr/ 10 min 18.3 0.83 1.32 -
2/20 - 2/28 8 Pump Off - - 1.51
2/28 - 3/12 12 8 hr/ 10 min 11.4 0.95 1.38
3/12-3/20 8 8 hr/ 20 min 14.3 1.79 0.3
3/20 - 4/23 34 8 hl‘/l 10 min 26.4 0.78 1.15
4/23 - 4/30 7 8 hr/ 20 min 9.9 141 0.65
4/30-519 | 19 8 hr/ 10 min 14.4 0.73 1.2
Total 200.2

Note:

! Cycle - period between pumping; Duration — duration of pumping

2 Thickness of product at end of period and before pumping cycle

Table based on recovery test data results (Appendix A ).




APPENDIX A
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'y Lancaster
8 |Laboratories

ANALYTICAL RESULTS
Prepared for:

ConocoPhillips
P.0. Box 2197; 5027 TN

Houston TX 77252
832-379-6415

Prepared by:
Lancaster Laboratories

2425 New Holland Pike
Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 867300, Samples arrived at the laboratory on Wednesday, September
17, 2003. The PO# for this group is 4501480787 and the release number is NEAL GOATES.

Client Description Lancaster TLabs Number
MW-3 Grab Water Sample 4123496
MW-2 Grab Water Sample 4123497
MW-5 Grab Water Sample 4123498
MW-6 Grab Water Sample 4123499
Duplicate Grab Water Sample 4123500
Trip Blank Water Sample 4123501
MW-4 Grab Water Sample 4123502

ELECTRONIC  Maxim Technologies Attn: Xelly Henderson

COPY TO

1COPY TO Maxim Technologies Attn: Robert Sengebush
Lancaster Laboratories, Inc.
MEMBEZR EiZEQI\.!'eﬂlliglland Pilee




L ancaster,
| aboratories

Questions? Contact your Client Services Representative
Danette S Blystone at (717) 656-2300.

Respectfully Submitted,

: .  NMexE. Snavel
Sr. Chemist

IRPFRY

Lancaster Laboratories, Inc.

2425 WNew Holland Pike
M E M B := 21 ner :—-u 14909€




- Submitted: 09/17/2003 09:35
Reported: 08/28/2003 at 12:23
Discard:

-

o

i M e 2
ekt

b
ALH

Lancaster Laboratories Sample No. WW

Collected:09/16/2003 10:00

10/30/2003

MW-3 Grab Water Sample
Site #NG00005

PCA Junction - Carlsbad, WM

PCA-3

No.

00259
01750

01767

07035

07036

07046

_ 07048
- 07051
07055
07058
07066
00201

I' CAT

00202

00212
00218
00220
00224
00228

02300

05401
05407
05415

No,

00259
01750
01767
07035

06310 .

Analysis Name

Mercury
Calcium
Sodium
Arsenic
Selenium
Barium
Cadmium
Chromium
Lead
Manganese
silver
Alkalinity to pB 8.3

Alxalinity to pH 4.5

Total Dissolved. Solids
Nitrite Nitrogen
Nitrate Nitrogen
Chloride

sulfate

UST-Unleaded Waters by 8260B

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Analysis Name
Mercury
Calcium
Sodium
Arsenic

| ancaster
| aboratories

Dilution
Factor

Page 1 of 2
4123486
by KH Account Number: 11288
ConocoPhillips
P.0O. Box 2187; 5027 TN
Houston TX 77252
28 Received
As Received Method Dilution
CAS Number Result Detection Units Factor
Limit
7439-97-6 N.D. 0.00016 mg/1 1
7440-70-2 2,410. 0.247 mg/1 5
7440-23-5 13.3 2.32 mg/1 5
7440-38-2 N.D. 0.0245 mg/1 5
7782-48-2 ¥.D. 0.0235 mg/l 5
7440-35-3 3.37 0.0024 mg/l 5
7440-43-9 N.D. 0.0044 mg/1 5
7440-47-3 0.0327 0.0110 mg/l 5
7435-92-1 N.D. 0.0465 mg/l 5
7435-56-5 0.704 0.0026 mg/l 5
7440~-22-4 N.D. 0.0080 mg/l 5
n.a. N.D. 0.41 mg/l as 1
’ ' caco3
n.a. 1,640. 0.41 mg/l as 1
Cacos3
n.a. 3,400. 77.6 mg/1l 1
14797-65-0  N.D. 0.015 mg/1 1
14797558 6.5 0.20 mg/1 5
16887-00-6 331. 60.0 mg/l 200
14808-79-8 1,510. 60.0 mg/1 200
71-43-2 N.D. D.5 ug/1 1
108~-88-3 N.D. 0.7 ug/1 1
100-41-4 N.D. 0.8 ug/l 1
1330-20-7 N.D. 0.8 ug/1 1
Laboratory Chronicle
Analysis
Method Trial¥# Date and Time Analyst
SwW-846 7470A 1 09/20/2003 11:21 Damary Valentin 1
SW-846 6010B i 05/20/2003 03:37 Donna R Sackett 5
SW-846 6010B 1 08/20/2003 03:37 Donna R Sackett 5
1 09/20/2003 03:37 Donna R Sackett 5

SW-846 6010B

Lancaster Laboratories, Inc.
2425 New Holland Pile

MEMBER

ananr
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| ancaster
§7 | aboratories

Lancaster Laboratories Sample No.

Collected:09/16/2003 10:00

Submitted: 09/17/2003 08:35
Reported: 09/29/2003 at 12:23
Discard: 10/30/2003

MW-3 Grab Water Sample

Site #NG000O5

PCA Junction - Carlsbad, NM

PCR-3

p7036  Selenium

07046 Barium \

07049 Cadmium

07051 Chromium

D7055 Lead

07058 Manganese

07066 Silver

00201 Alkalinity to pB 8.3

00202 Alkalinity to pH 4.5

Do212 Total Dissolved Solids

00219 Witrite Nitrogen

00220 Nitrate Nitrogen

00224 Chloride

00228 sulfate

02300 UST-Unleaded Waters by

8260B

01163 GC/M8 VOR Water Prep

01848 WW SWB46 ICP Digest (tot
' rec)

05713 WW SWB46 Hg Digest

WW

by KH

SW-B46 60108
SW-B46 6010B
SW-646 6010B
SW-B46 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B

EPA
EPA
EPR
EPA
EPA
EPA
EPA

310.1
310.1
160.1
353.2
353.2
300.0
300.0

SW-846 8260B

Sw-846 5030B
sw-B46 30053

SW-B46 7470A

Lancaster Laboratories, Inc,
2425 WNew Holland Pike

FWEMBER nA R ARANE

41234096

RFHHBNR PR RRPBERR R B R

[y

Account Number: 11288

ConocoPhillips
P.O, Box 2197; 5027 TN

Houston TX 77252

-09/20/2003 03:37 Donna
09/20/2003 03:37 Donna
08/20/2003 03:37 Donna
p08/20/2003 03:37 Donna
09/20/2003 03:37 Donna
05/20/2003 03:37 Donna
09/20/2003 03:37 Donna

R
R
R
R
R
R
R

Page 2 of 2

Sackett
Sackett
Sackett
Sackett
Sackett
Sackett
Sackett

09/22/2003 19:57 Blaine F Stoltzifus
08/22/2003 19:57 Elaine F Stoltzfus
09/20/2003 07:55 Susan A Engle
05/17/2003 21:08 Kyle W Eckenroad
09/27/2003 DS:24 Michelle A Bolton
09/20/2003 03:10 Shannon L Phillips
09/20/2003 03:10 Shannon L Phillips
09/23/2003 15:59 Marla S Lord

08/23/2003 15:58 Marla S Lord
09/18/2003 20:15 James L Mertz

09/19/2003 13:15 Damary Valentin

UOrRrRrPrFErFEFUOLOOOLOO 0N

N
]
[=]
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M | ancaster
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Lancaster Laboratories, Inc.
2425 New Holland Pike

MEMBER o~

Page 1 of 2
Lancaster Laboratories Sample No. WW 41234387
Collected:09/16/2003 11:20 by KH Account Number: 11288
~  Submitted: 08/17/2003 09:35 ConocoPhillips
l Reported: 09/29/2003 at 12:23 P.O. Box 2187; 5027 TN
Discard: 10/30/2003
i MW-2 Grab Water Sample Houston TX 77252
- Site #NG000O5 )
l PCA Junction ~ Carlsbad, NM
PCA-2
As Received
caT i As Received Mathod Dilution
No. Analysis Nams CAS Number Result Detection Units Factor
Limit
00259 Mercury 7439-97-6 N.D. 0.00016 mg/l 1
01750 Calcium 7440-70-2 1,530. 0.247 mg/1 5
01767 Sodium 7440-23-5 160. 2.32 mg/1l 5
07035 Arsenic 7440-38-2 N.D. 0.0245 mg/1 5
07036 Selenium 7782-49-2 0.0550 0.0235 mg/l 5
D7046 Barium 7440-39-3 1.41 0.0024 mg/1 5
07049 Cadmium 7440-43-89 N.D. 0.0044 mg/1 5
07051 Chromium 7440-47-3 0.0192 0.0110 mg/1l 5
07055 Lead 7439-82-1 N.D. 0.04565 mg/1 5
07058 Manganese 7438~86~5 0.382 0.0026 mg/l 5
D7066 Silver 7440-22-4 N.D. 0.0030 mg/l 5
00201 Alkalinity to pH 8.3 n.a. N.D. 0.41 mg/l as 1
C CaCo3
00202 Alkalinity to pH 4.5 n.a. 725. 0.41 mg/l as 1
CaCo3
00212 Total Dissolved Solids n.a. 3,780. 77.6 mg/1 1
00219 Witrite Nitrogen 14797-65-0 N.D. 0.015 mg/1 1
00220 Witrate Nitrogen 14797-55-8 45.0 0.80 mg/1 20
00224 Chloride 16887-00-6 542, 60.0 mg/1 200
00228 Sulfate 14808-79-8 1,720. 60.0 mg/1 200
; 02300 UST-Unleaded Waters by B260B
D5401 Benzeme 71-43-2 N.D. 0.5 ug/1 1
05407 Toluene 108-88-3 N.D. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 N.D. 0.8 ug/1 1
l 06310 Xylene (Total) 1330-20-7 N.D. 0.8 ug/l 1
Laboratory Chronicle
. CaT Analysis Dilution
' ‘No. Analysis Name Method Trial# Date and Time Analyst Factor
00258 Mercury SW-B46 74703 1 08/20/2003 11:22 Damary Valentin 1
01750 Calcium SW-B46 6010B 09/20/2003 03:43 Donna R Sackett
01767 Sodium 5W-846 60108 08/20/2003 03:43 Donna R Sackett
07035 Arsenic SW-846 6010B .09/20/2003 03:43 Donna R Sackett




Lancaster,
| aboratories

Page 2 of 2
Lancaster Laboratories Sample No. WW 4123497
Collected:08/16/2003 11:20 by KH Account Number: 112B8
~ Submitted: 09/17/2003 09:35 ConocoPhillips
Reported: 08/28/2003 at 12:23 P.O. Box 2197; 5027 TN
Discard: 10/30/2003
MW-2 Grab Water Sample Houston TX 77252
Site $#NGDO0OOS :
PCA Junction - Carlsbad, NM
PCA-2 _
07036 Selenium SW~846 6010B 1 08/20/2003 03:43 Donna R Sackett 5
07046 Barium SW-~846 6010B 1 09/20/2003 03:43 Donna R Sackett 5
07048 Cadmium SW~B46 6010B 1 08/20/2003 0£3:43 Donna R Sackett 5
07051 Chromium ©  SBW~B46 6010B 1 05/20/2003 03:43 Donna R Sackett 5
07055 Lead SW~846 6010B 1 09/20/2003 03:43 Donna R Sackett 5
07058 Manganese 5W-~846 6010B 1 09/20/2003 03:43 Donna R Sackett 5
07066 Silver SW-846 6010B 1 09/20/2003 03:43 Donna R Sackett 5
00201 Alkalinity to pH 8.3 EPA 310.1 1 09/23/2003 18B:05 Elaine F Stoltzfus 1
00202 Alkalinity to pH 4.5 ) EPA 310.1 1 09/23/2003 18:05 Elaine F Stoltzfus 1
00212  Total Dissolved Solids EPA 160.1 1 09/20/2003 07:55 Susan A Engle 1
00219 Ritrite Witrogen EPA 353.2 1 05/17/2003 21:09 Ryle W Eclenroad 1
00220 Nitrate Nitrogen EPA 353.2 1 08/25/2003 13:45 Venia B McFadden 20
00224 Chleride . EPA 300.0 1 05/20/2003 04:20 Shannon L Phillips 200
00228 Sulfate EPA 300.0 1 09/20/2003 04:20 Shannon L Phillips 200
02300 UST~Unleaded Waters by SW~846 B260B 1 09/23/2003 16:25 Marla S Lord i
82608
02163 GC/MS VOA Water Prep SW-846 5030B 1 09/23/2003 16:25 Marla 8 Lord n.a.
01848 WW SW846 ICP Digest (tot SW~846 3005A 1 09/18/2003 20:15 James L Mertz 1
rec) .
SW~846 7470R 1 08/18/2003 13:15 Damary Valentin 1

05713 WW SW846 Hg Digest

Lancaster Laboratories, Inc,

MEMEBER Eizgl\.l‘e:\:nl-:glland Pike
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Lancaster Laboratories Sample No. WW 4123498

Collected:08/16/2003 14:00 by XKH Account Number: 11288
= Submitted: 09/17/2003 D9:35 ConocoPhillips
Reported: 09/28/2003 at 12:23 P.0. Box 2187; 5027 TN

Discard: 10/30/2003
MW-5 Grab Water Sample Houston TX 77252

Site #NG0C0O5
PCA Junction - Carlsbad, NM

PCA-5

As Received
CAT As Received Method Dilution
No. Analysis Name CAS Number Result Detection Units Factor
Limit

00259 Mercury 7439-97-6 N.D. 0.00016 mg/l 1

01750 Calcium 7440-70-2 973. 0.494 , mg/1
01767 Sodium ’ 7440-23-5 272. - 4.63 mg/l
07035 Arsenic 7440-38-2 0.0147 0.0049 mg/l
07036 Selenium 7782-45-2 0.0278 0.0047 mg/1
07046 Barium 7440-39-3 0.227 0.00048 mg/1
07048 Cadmium ‘ 7440-43-9 N.D, 0.00087 mg/1
07051 Chromium 7440-47-3 0.0050 6.0022 mg/1
07055 Lead 7439-92-1 W.D. 0.0093 mg/l
07058 Manganese © 7439-96-5 ‘D.148 0.00051 mg/l
07066 Silver ' 7440-22-4 N.D. 0.0018 mg/1

00201 Alkalinity to pH 8.3 ' n.a. W.D. 0.41 mg/l as
cace3

00262 Alkalinity to pH 4.5 n.a. 95.1 0.41 mg/l as
CaCo3

=
oo

(SR R S S R

[

) 00212 Total Dissolved Solids n.a. 5,720, 184, mg/1
00219 Nitrite NWitrogen 14797~-65-0 N.D. 0.015 mg/1 1

l ) 00220 Nitrate Nitrogen 14797-55-8 14.5 0.40 mg/1 10
‘ 00224 Chleride 16887-00-6 1,610. 150. mg/l 500
. 00228 Sulfate 14808-79-8 1,750. 75.0 mg/l 250

02300 UST-Unleaded Waters by B8260B.

ug/1
ug/l
ug/1
ug/1

05401 Benzene ' 71~-43-2 2.

05407 Toluene 108-88-3 N.D.
05415 Ethylbenzene © 100-41-4 W.D.
06310 Xylene (Total) 1330-20-7 N.D.

oo oo
. .

o m W
R

Laboratory Chronicle
Analysis Dilution
No. Analysis Name Method Triald Date and Time analyst Factor
00259  Mercury SW-846 747032 1 09/20/2003 11:23 Damary Valentin 1
01750 Calcium SW-~846 6010B 1 09/21/2003 00:51 Donna R Sackett 10
01767 Sodium Sw-B846 6010B 1 09/20/2003 06:54 Joanne M Gates 10
1

07035 aArsenic SW-846 6010B 05/20/2003 06:48 Joanne M Gates 1

.

Lancaster Laboratories, Inc.

mEmEER 2425 NewHolland Pike
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Lancaster Laboratories Sample No. WW
Collected:09/16/2003 14:00 by KH

Submitted: 09/17/2003 09:35
Reported: 09/29/2003 at 12:23
Discard: 10/30/2003

MW-5 Grab Water Sample

Site #NG000OS5

PCA Junction - Carlsbad, NM

PCA~-5

07036 Selenium ’ SW-B46 6010B
07046 Barium SW-B46 6010B
07049 Cadmium SW-846 6010B
07051 Chromium SW-B46 6010B
07055 Lead SW-846 60108
07058 Manganese SW-846 6010B
07066 Silver SW-846 6010B
00201 Alkalinity to pH 8.3 EPA 310.1
00202 Alkalinity to pH 4.5 EPA 310.1
00212 Total Dissolved Solids EPA 160.1
002159 Witrite Nitrogen EPA 353.2
00220 Nitrate Nitrogen ' EPA 353.2
00224 Chloride EPA 300.0
00228 Sulfate EPA 300.0
02300. 0ST-Unleaded Waters by SW-846 8260B

8260B
01163 GC/MS VOR Water Prep SW-846 5030B
01848 WW SW846 ICP Digest (tot SW-846 30052
rec)
05713 WW SW846 Hg Digest ’ SW-846 7470A

Lancaster Laboratories, Inc.

MEMBER 22 NewHolland Pike

41234098

HBPE B S R P e e s

[y

Account Number:

ConocoPhillips
P.O. Box 2197; 5027 TN

Houston TX 77252

09/21/2003
038/20/2003
09/21/2003
09/20/2003
09/21/2003
09/20/2003
09/20/2003
08/23/2003
09/23/2003
09/20/2003
09/17/2003
08/25/2003
09/22/2003
08/20/2003
09/23/2003

08/23/2003
08/18/2003

09/19/2003

00:45
06:48
00:45
06:48
00:45
06:48
06:48
18:05
18:05
07:55
21:11
11:03
15:01
04:34
17:43

17:43
20:15

13:15

Page2 of 2

11288

Denna R Sackett
Joanne M Gates
Donna R Sackett
Joanne M Gates
Donna R Sackett
Joanne M Gates
Joanne M Gates
Elaine ¥ Stoltzfus
Elaine F Stoltzfus
Susan A Engle

Kyle W Eckenroad
Venia B McFadden
Shannon L Phillips
Shannon L Phillips
Marla S Lord

Marla 5 Lord
James 1 Mertz

Damary Valentin

BB 2 s s
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II Page 1 of 2
, Lancaster Laboratories Sample No. WW 4123489
l Collected:03/16/2003 15:15 by KH Account Number: 11288
- Submitted: 08/17/2003 09:35 ConocoPhillips
Reported: 09/29/2003 at 12:23 P.O. Box 2187; 5027 TN
' Discard: 10/30/2003
MW-6 Grab Water Sample Houston T¥X 77252
: Site #NGO00005
l © PCA Junction - Carlsbad, NM
_ PCA-6
l As Received
caT As Received Method Dilution
No. " Anaglysis Name CAS Number Result Detection Units Factor
Limit
00258 Mercury 7439-97-6 N.D. 0.00016 mg/1 1
) 01750 Calcium 7440-70-2 713. 0.454 mg/l 10
01767 Sodium 7440-23-5 11.2 0.463 mg/l 1
07035 Arsenic 7440-38-2 0.0152 D.0048 mg/l 1
l 07036 Selenium 7782-49-2  0.0062 0.0047 mg/1 1
07046 Barium 7440-39-3 0.462 0.00048 mg/l 1
' 07049 Cadmium 7440-43-9 N.D. 0.0008B7 mg/l 1
. 07051 Chromium 7440-47-3 0.0082 0.0022 mg/l 1
I 07055 Lead 7439~-92-1 N.D. 0.0093 mg/l 1
07058 Manganese 7439-96-5 0.249 0.00051 “mg/l 1
07066 Silver 7440-22-4 N.D. 0.0018 mg/lL 1
00201 Alkalinity to pH 8.3 n.a. N.D. 0.41 mg/l as 1
Caco3
' 00202 Alkalinity to pH 4.5 n.a. 158. 0.41 mg/l as 1
caco3
00212 Total Dissolved Solids n.a. 2,490, 38.8 mg/l 1
00219 Nitrite Nitrogen . 14797-65-0 N.D. 0.015 mg/1 1
' 00220 Nitrate Nitrogen 14737-55-8 4.0 0.040 mg/1 1
00224 Chloride 16887-00-6 81.3 6.0 mg/1l 20
. 00228 Sunlfate 14808-78-8 1,440. 60.0 mg/l 200
'. 02300 UST-Unleaded Waters by 8260B
' 05401 Benzene 71-43-2 N.D. 0.5 ug/l 1
05407 Toluene 108-88-3 N.D. 0.7 ug/l 1
l 05415 Ethylbenzene 100-41-4 N.D. 0.8 ug/1 1
06310 ZXylene (Total) 1330-20-7 N.D. 0.8 ‘ug/l 1
Laboratory Chronicle
l . CAT Analysis Dilution
No, Analysis Name Method Trial# Date and Time Analyst Factor
00259 Mercury SW-846 7470A 1 09/20/2003 11:25 Damary Valentin 1
01750 Calcium SW-846 6010B 1 09/21/2003 01:03 Donna R Sackett 10
01767 Sodium SW-846 6010B 1 09/20/2003 07:06 Joanne M Gates 1
' 07035 Arsenic SW-846 6010B 1 08/20/2003 07:06 Joanne M Gates’ 1
Lancaster Laboratories, Inc.
MEMBER EﬁZE Neyg!:l.?_lland Pike




Lancaster Laboratories Sample No. WW

Collected:09/16/2003 15:15

Submitted: 09/17/2003 09:35

PCA-6
07036
07046
07048
07051
07055
07058
07066
00201
00202
0o212
00219
00220
00224
00228
02300

01163
01848

05713

Reported: 09/29/2003 at 12:23
Discard: 10/30/2003
MwW-6 Grab Water Sample
Site #NGC0005

PCA Junction -~ Carlsbad,

Selenium

Barium

Cadmium

Chromium

Lead

Manganese

Silver

Alkalinity to pH 8.3
Alkalinity to pH 4.5
Total Dissolved Solids
Nitrite Nitrogen
Nitrate Nitrogen
Chloride

Sulfate

UST-Unleaded Waters by
8260B

GC/MS VOAR Water Prep
WW SWB46 ICP Digest (tot
rec)

WW SWB46 Hg Digest

NM

by KH

SW-846 6010B
SW-846 6010B
Sw-846 6010B
SW-846 €010B
SW-846 6010B
SW-B46 6010B
SW~B46 €010B
EPAR 310.1
EPA 310.1
EPR 160.1
EPA 353.2
EPA 353.2
EPA 300.0
EPA 300.0
SW-B846 B260B

SW-846 5030B
SW-846 3005A

SW-846 7470A

Lancaster Laboratories, Inc.
2425 New Holland Pike

MEMBER .5 . +ec

4123499

[T R i e R S T TN

[y

Page 2 of 2

Account Number: 11288

ConocoPhillips
P.0O. Box 2197; 5027 TN

Houston TX 77252

09/21/2003 00:57 Donna R Sackett
09/20/2003 07:06 Joanne M Gates
09/21/2003 00:57 Donna R Sackett
09/20/2003 07:06 Joanne M Gates
09/21/2003 00:57 Donna R Sackett
09/20/2003 07:06 Joanne M Gates
09/20/2003 07:06 Joanne M Gates
09/23/2003 18B:05 Elaine ¥ Stoltzfus
09/23/2003 18:05 Elaine F Stoltzfus
09/20/2003 07:55 Susan 2 Engle
08/17/2003 22:00 Kyle W Eckenroad
09/25/2003 10:48 Venia B McFadden
05/20/2003 04:48 Shannon L Phillips
08/20/2003 05:02 Shannon L Phillips
09/23/2003 18:08 Marla 8 Lord

09/23/2003 18:09 Marla S Lord
09/18/2003 20:15 James L Mertz

09/19/2003 13:15 Damary Valentin

g Ll el R o L e S S Sy
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Lancaster Laboratories Sample No. WW 4123500
l Collected:09/16/2003 15:00 by KH Account Number: 11288 .

- Submitted: 08/17/2003 09:35 ConocoPhillips
Reported: 09/29/20D3 at 12:24 P.0. Box 2197; 5027 TN
Discard: 10/30/2003
Duplicate Grab Water Sample Houston TX 77252
Site #NG0D00OS
PCA Junction -~ Carlsbad, NM

PCA-D
, As Received
car As Received  Method Dilutien
No. Analysis Name CAS Number Result Detection Units Factor
Limit

02300 UST-Unleaded Waters by B260B

05401 Benzene 71-43-2 N.D. 0.5 g/l 1

05407 Toluene 108-88-3 N.D. 0.7 ug/l 1

05415 Ethylbenzene 100-41-4 N.D. 0.8 ug/l 1

06310 Xylene (Total) 1330-20-7 N.D. 0.8 ug/l 1
car Analysis Dilution
No. 2nalysis Name Method Trial# Date and Time Analyst Factor
02300 UST-Unleaded Waters by SW-B46 B260B 1 09/23/2003 18:35 Marla 8 Loxd 1

82608
Dl1163 GC/MS VOR Water Prep SwW-846 5030B 1 09/23/2003 18:35 Marla 8 Loxd . n.a.

Lancaster Laboratories, Inc.

l' Laboratory Chronicle

ne B WA B E B 2112_5 Ne\f .l-ielland pike
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Lancaster Laboratories Sample No. Ww 4123501

Collected:08/16/2003 16:00

Submitted: 09/17/2003 09:35
Reported: 08/29/2003 at 12:24
Discard: 10/30/2003

Trip Blank Water Sample

Site #NG000O5

PCA Junction - Carlsbad, WM

PCA-T

No. Analysis Name

02300 TUST-~Unleaded Waters by 8260B

05401 Benzene
05407 Toluene

05415 Ethylbenzene
06310 Xylene (Total)

No. Analysis Name

02300 UST-Unleaded Waters by
82603

01163 GC/MS VOA Water Prep

Page 1 of 1
Account Number: 11288
ConocoPhillips
P.0. Box 2187; 5027 TN
Houston TX 77252
As Received
As Received Method Dilution
CAS Number Result Detection Units Factor
Limit
71-43-2 N.D. 0.5 ug/1 1
108-88~3 N.D. 0.7 ug/l 1
100-41~4 N.D. 0.8 ug/l 1
1330-20-7 N.D. 0.8 ug/l 1
Laboratory Chronicle
Analysis Dilution
Mathod Trial# Date and Time Analyst Factor
SW~846 B260B 1 09/23/2003 18:02 Marla S Lord 1
sw-B846 5030B 1 09/23/2003 19:02 Marla S Lord n.a.

Lancaster Laboratories, Inc.
2425 New Holland Pike

MEMBER 0O Baw 79478
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Lancaster Laboratories Sample No.

Collected:08/16/2003 16:15

Submitted: 08/17/2003 08:35
Reported: 09/29/2003 at 12:24
Discard: 10/30/2003

MW-4 Grab Water Sample

Site #NGOOOD5

PCA Junction - Carlsbad, NM

57 | aborator

PCA-4
CAT
No. Analysis Name
00259 Mercury
01750 Calcium
01767 Sodium
07035 Arsenic
07036 Selenium
07046 Barium
07048 Ccadmium
07051 Chromium
07055 Lead
07058 Manganese
07066 Silver
00201 Alkalinity to pH 8.3
00202 Alkalinity to pH 4.5
00212 Total Dissolved Solids
00219 ©Nitrite Nitrogen
00220 Nitrate Nitrogen
00224 chloride
00228 sulfate
02300 UST-Unleaded Waters by BZ60B
05401 Benzene
05407 Toluene
05415 Ethylbenzene
06310 Xylene ({Total)
CAT .
No. Analysis Name
00259 Mercury
01750 Calcium
01767 Sodium
07035 Arsenic

i

e

TPl

&:

ies

WW

by KRB

CAS Nunmberx

7439-97-6
7440-70-2
7440-23-5

. 7440-38-2
7782-49-2
7440-39-3
7440-23-9
7440~47-3
7439-92-1
7438-96-5
7440~22-4
n.a,

n.a.

n.a.

14797-65-0
14787-55-8
16887-00-6
14808-79-8

71-43-2
108-88-3
100-41-4
1330-20-7

e
: -

L

4123502

As Received

Result

N.D.
1,150.
9.61
0.0086

'D.0224

0.970
N.D.
0.0116
N.D.
0.314
N.D.
W.D.

503.

3,090.
N.D.
6.3
292.
1,400.

N.D.
N.D.
N.D.
N.D.

Laboratory Chronicle

Method

SW-846 7470A
SW-B46 6010B
SW-B846 6010B
SW~846 G6010B

Lancaster Laboratories, inc.
2425 New Holland Pike

MEMBER

ne L aname

1

Page 1 of2
Account Number: 11288
ConocoPhillips
P.O. Box 2187; 5027 TN
Houston TX 77252
As Received
Mathod Dilution
Detection Units Factor
Limit
0.00016 mg/1 1
0.494 mg/l 10
0.463 mg/l 1
0.0049 mg/l 1
0.0047 mg/l 1
0.00048B mg/1 1
0.00087 mg/l 1
0.0022 mg/1 1
0.0093 mg/1l 1
0.00051 mg/1l 1
0.0018 mg/l 1
0.41 mg/l as 1
: caco3
0.41 mg/l as 1
caco3
77.6 mg/l 1
0.015 mg/l 1
0.20 mg/l 5
60.0 mg/1 200
60.0 mg/1l 200
0.5 ug/l 1
0.7 ug/l 1
0.8 ug/l 1
0.8 ug/1 1
Analysis Dilution
rrial# Daté and Time Analyst Factor
08/20/2003 11:26 Damary Valentin 1
09/21/2003 01:15 Donna R Sackett 10
09/20/2003 07:18 Joanne M Gates 1
09/20/2003 07:18 Joanne M Gates 1

1
1
1
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Lancaster Laboratories Sample No. WW
Collected:09/16/2003 16:15 by KB

Submitted: 09/17/2003 08:35
Reported: 09/28/2003 at 12:24
Discard: 10/30/2003

MW-4 Grab Water Sample

Site #NGO0OO5

PCA Junction - Carlsbad, NM

PCA-4

D7036 Selenium SW-846 60108
D7046 Barivm SW-B46 6010B
07045 Cadmium SW-846 60108
07051 Chromium SW-B46 6010B
07055 Lead SW-B46 60108
07058 Manganese Sw-846 6010B
07066 Silver SW-846 6010B
00201 Rlkalinity to pH 8.3 EpA 310.1
00202 Blkalinity to pH 4.5 EPA 310.1
00212 Total Dissolved Solids EPA 160.1
p0218 Nitrite Nitrogen EPA 353.2
00220 Nitrate Nitrogen EPA 353.2
00224 Chloride : EPA 300.0
00228 Sulfate EPn 300.0
02300 UST-Unleaded Waters by SW-B46 B260B

8260B
01163 GC/MS VOA Water Prep SW-846 5030B
01848 WW SWB46 ICP Digest (tot SW-B46 3005A
rec)
05713 WW SWB46 Hg Digest SW-846 7470A

Lancaster Laboratories, Inc.

. 2425 New Holland Pile
M E nlt B E R N4 Qav 1IADR

-
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Account Number:

ConocoPhillips
P.0. Box 21987; 5027 TN

Houston TX 77252

05/21/2003
09/20/2003
09/21/2003
03/20/2003
09/21/2003
08/20/2003
09/20/2003
09/22/2003
08/22/2003
09/20/2003
02/17/2003
09/26/2003
09/22/2003
08/22/2003
09/23/2003

09/23/2003
08/18/2003

09/19/2003

01:09
07:18
01:09
07:18
01:09
07:18
07:18
19:57
19:57
07:55
22:04
13:42
15:42
15:42
19:28

19:28
20:15

13:15

Page 2 of 2

11288

Donna R Sackett
Joanne M Gates
Donna R Sackett
Joanne M Gates
Donna R Sackett
Joanne M Gates
Joanne M Gates
Elzine F Stoltzfus
Elaine ¥ Stoltzfus
Susan A Engle

Kyle W Eckenroad
Michelle R Bolton
Shannon L Phillips
Shannon L Phillips
Marla S Loxd

Marla S Lord
James L Mertz

Damary Valentin
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¥ Laboratories

Quality Control Summary

Client Name: ConocoPhillips
Reported: 08/29/03 at 12:24 PM
Laboratory Compliance Quality Control

Analysis Name

Batch number: 03260105101A
Nitrite Nitrogen

Batch number: 03260105101B
Nitrite Nitrogen

Batch number: 032611848005
Calcium
Sodium
Arsenic
Selenium
Barium
Cadmium
Chromium
Lead
Manganese
Silver

Batch number: 032614011038
Chloride
Sulfate

Batch number: 032625713001
Mercury

Batch number: 032630212012
Total Dissolved Solids

Batch number: 032650202018
Alkalinity to pH 4.5

Batch number: 032654013101A
Chloride
Sulfate

Batch number: 03266020201A
Alkxalinity to pH 4.5

Batch number: 03268106101B
Nitrate Nitrogen

Batch number: D3269106101B
Nitrate Nitrogen

Batch number: 03270106101A
Nitrate Nitrogen

#. Outside of specification

(1) The result for one or both determinations was less than five times the LOQ.

Blank Blank Report cs
Result MDL Units $REC
Sample number(s): 4123496-4123499
N.D. 0.015 mg/1 93
Sample number(s): 4123502
N.D. 0.015 mg/l 93
Sample number(s): 4123496-4123499,4123502
K.D. 0.0454 mg/1 101
N.D 0.463 mg/l 105
N.D. 0.004%  mg/l 100
N.D. 0.0047 mg/l 100
N.D 0.00048 mg/l 102
N.D. 0.00087 mg/l 105
N.D. 0.0022 mg/l 104
N.D, 0.0083 mg/l 103
¥.D. 0.00052 mg/l 103
N.D 0.0018 mg/l 103
Sample number (s): 4123496-4123493
N.D. -0.30 mg/1 98
N.D. 0.30 mg/1 a5
Sample number(s): 4123436-4123455,4123502
N.D. 0.00016 mg/l 97
Sample number({s): 4123496-4123489,4123502
N.D. 8.7 mg/1 103
Sample number(s): 4123496,4123502
95
Sample number(s): 4123502
N.D. 0.30 mg/l 88
N.D. 0.30 mg/1 99
Sample number(s): 4123487-4123499
100
Sample number(s): 4123497-412345%
N.D. 0.040 mg/l 102
Sample number(s): 4123502
N.D. 0.040 mg/1 100
Sample numbexr(s): 4123496
N.D. 0.040 mg/l 98

Group Number:

Page 1 of 3

867300

LCS/1CSD
Limits

(2) The background result was more than four times the spike added.

Lancaster Laboratorias, Inc.

2425 New Holland Pike

MEMBER L0 mr

RED RPD Max
89-110
858-110

83-113
89-112
92-108
21-111
93-108
97-111
95-112
83-110
93-110
96-114

90-110
88-110

B4-124
80-120
98-103

30-110
85-110

98-103
858-110
85-110

89-110
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Page 2 of 3
Quality Control Summary
Client Name: ConocoPhillips Group Number: 867300
Reported: 09/29/03 at 12:24 PM
Laboratory Compliance Quality Control
Blank Rlank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL Units SREC SREC Limits RPD RPD Max
Batch number: T032661AA : Sample number(s): 4123496-4123502
Benzene N.D. 0.5 ug/l 98 B5-117
Toluene N.D. 0.7 ug/1 99 85-115
Ethylbenzene N.D. 0.8 ug/l 96 82-119
Xylene (Total) N.D. 0.8 ug/1 100 B4-120
Sample Matrix Quality Control
MS MSD M5 /MSD RPD BKG DUP DUP Dup
RPD
Analysis Name SREC SREC  Limits RPD  MAX Conc Conc RED Max
Batch number: 032601051012 Sample number(s): 4123496-4123499%
Nitrite Nitrogen 103 90-110 . N.D. N.D. 0 (1) 20
Batch number: 03260105101B Sample number(s): 4123502
Nitrite Nitrogen 93 90-110 _ N.D. W.D. 0 (1 20
Batch number: 032611848005 Sample number(s): 4123496-4123499,4123502
Caleium (2) (2) 78-122 0 20 19.2 19.1 0 20
Sodium (2) (2) 75-125 2 20 58.0 57.1 2 20
Arsenic 101 101 B6-118 0 20 N.D. N.D. 0 (1) 20
Selenium 100 100 75-125 0 20 N.D. N.D. 0 (1) 20
Barium 103 102 g2-113 1 20 0.0337 0.0332 1 20
Cadmium 104 104 87-117 0 20 N.D. N.D. 0 (1) 20
Chromium 105 104 Be-118 1 20 N.D. N.D. 0 (1) 20
Lead 104 104 B7-118 D 20 N.D. N.D. 0 (1) 20
Manganese 104 103 B85-111 1 20 0.0076 0.0071 7 (1) 20
Silver 106 105 75-125 1 20 N.D. N.D. 0 (1) 20
Batch number: 03261401103B Sample number(s): 4123496-4123499
Chloride o8 90-110 331. 341. 3 (1) 3
Sulfate ' EL 80-110 1,510. 1,530. 1 3
Batch number: 032625713001 Sample number(s): 4123496-4123499,4123502
Mercury 106 98 80-120 8 20 N.D. N.D. 183* (1) 20
Batch number: 03263021201A Sample number({s): 4123496-4123499,4123502
Total Dissolved Solids 94 89 60-140 2 5 3,080. 2,990. 3 5
Batch number: 03265020201A Sample number(s): 4123496,4123502
Alkalinity to pH B.3 N.D. N.D. 0 (1) 4
Alkalinity to pH 4.5 98 97 64-130 1 2 156. 155, 0 4
Batch number: 032654011013 Sample number(s): 4123502
Chloride 85 80-110 13.7 13.8 1 3

*- Outside of specification
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Lancaster Laboratories, Inc.

- 2425 ew Holland Piiie
K‘E_‘:—___M '-E—E.E DA Rav 1478
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Quality Control Summary

Client Name: ConocoPhillips
Reported: 08/28/03 at 12:24 PM

Analysis Name
Sulfate

Batch number: 032660202013
Alkalinity to pH 8.3
Alkalinity to pH 4.5

Batch number: 03268106101B
Nitrate Nitrogen

Batch number: 03269106101B
Nitrate Nitrogen

Batch number: 03270106101A
Nitrate Nitrogen

Batch number: TO032661AA
Benzene

Toluene

Ethylbenzene

Xylene (Total)

Group Number:

867300

Sample Matrix Quality Control

MS MSD MS/MSD RFD
SREC  SREC  Limits RED  MAX
35 80-110

Sample number (s): 4123497-4123498
29 28 64-130 o 2
Sample number (s5): 4123497-4123489
64* 90~110

Sample number(s): 4123502

106 90-110

Sample number(s): 4123496

103 90-110

Sample number(s): 4123486-4123502
101 86 83-128 5 30
89 96 83-127 4 30
94 93 82-129 1 30
97 94 82-130 4 30

DUP
Conc

4.7

N.D.
92.1

Surrogate Quality Control

Analysis Name: UST-Unleaded Waters by 82608

Batch number: T032661AA3

Page 3 of 3

DUp Dup

RED

RED Max
21% (1) 3
0 (1) 4
2 4
1 2
3% 2
0 (1) 2

Dibromofluoromethane 1,2-Dichloroethane~d4 Toluene-d8 4-Bromofluorobenzene

4123496 107 103 96 94
4123497 107 100 56 84
4123438 107 102 86 94
41234398 106 98 97 95
4123500 107 a9 97 95
4123501 106 98 28 96
4123502 108 100 97 93
Blank 107 105 96 a3

LCs 97 97 104 106

M5 100 99 104 104
MSD 56 97 103 102
Limits: B81-120 82-112 85-112 83~113

*- Outside of specification

(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Lancaster Laboratoties, Inc.

MEMBER

2425 New Holland pike

AN D 42478
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APPENDIX B

Aquifer Test Analysis Data
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Date: 22.10.2003 | Comprehensive Report',

Waterloo Hydrogeologic Pumping test analysis
180 Columbia St. W. Time-Drawdown plot Project PCA Junction
Waterioo, Ontarlo,Canada with discharge
ph({518)746-1798 Evaluated by: RMS
Pumping Test No. No. 1 Test conducted on: September 17, 2003
MW-3 .
1 [min)
40 80 80 100 120 140 160 180
0.00 {
0.20 | T — T |\ T T "1 17T /0 7
0.40 - — T | 7 T\ 71 T 7 T 7
0.60 T — 1T {1 T "1 1T "t/ 7
0.80 I — T 1 T "1 T | 7
E | = e — — e — ] — ]
" 1.00
1.20 1 T | 7T 1T T 1T
L e {— ¥ ___——741\.>9_,__
o A\
w80 [ | 1 — T ,—_———'—-T—__—'
18 [ — |T T I e
1.0
T o8| [ 1T — T 17/ 17T (17 7. /| — 7
=S R U (U N Y N
> 0.6
0 L e - — e ] —_- 1 —— =+ — = —] — ]
2 04
e} e 3 ol ] — e —_——_— . — ] —— ]
0.2
0.0
o MW-3
|
N




Date: 22.10.2003

Comprehensive ReporE

L

}lNaterlloo Hydrogeologic Pumping test anal{sis
80 Columbia St W. Time-Drawdown plot -
Waterloo,Ontario,Canada with discharge P Project; PCA Junction
ph.(518)746-1788 Evaluated by: RMS.
Pumping Test No. No. 1 Test conducted on: September 17, 2003
MW-3 MW-3
Distance from the pumping well 1.00 ft
Stetlc water level: 24.26 t beiow datum
Pumping test duration Water level Drawdown
[min] iji] fi]
1 0.00 24,28 0.00
2 0.25 24,56 0.30
3 0.50 24,80 0.34
4 0,75 24,66 0.40
5 1.00 24.69 0.43
6 1.25 24.74 0.48
7 1.50 24,79 0.53
8 1.75 24,82 0.56
8 2.00 24.83 0.57
10 2.25 24,84 0.58
11 2,50 24.86 0.60
12 2.75 24.88 0.62
13 3.00 24,89 0.63
14 3.26 24,80 0.64
15 3.50 2491 0.65
16 3.75 24,02 0.66
17 4.00 2493 0.67
18 4.25 24,93 0.67
19 4,50 24.84  0.88
20 475 2495 0.69
21 5.00 24.96 0.70
22 5.50 24,98 0.72
23 6.00 - 25,00 0.74
24 8.50 25.02 0.76
25 7.00 25.05 0.79
28 7.50 25,08 0.82
27 8.00 25,11 0.85
28 8.50 25.13 0.87
20 9.00 25.18 0.90
30 8.50 25.1B 0.82
31 10.00 25.20 0.94
32 11.00 25.23 0.97
33 12.00 25,25 0.89
34 13.00 - 2530 1.04
35 - 14,00 25,33 1.07
36 15.00 25.35 1.09
a7 16.00 25,37 1.1
38 17.00 25.39 1.13
30 18.00 25.41 1.15
40 18.00 2543 1.17 ‘
gy e o 8000 e = e- - DBAB ] - e 3O e ¥
42 21.00 25.48 1.20
43 22.00 25.47 1.21 .
45 24.00 25.48 1.22
48 25.00 2549 1.23
47 26.00 25.50 1.24
48 27.00 25.51 1.25
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Waterloo Hydrogeologic
180 Columbia St. W,
Walsrloo,Ontario,Canada
ph.(519)746-1788

Pumping test analysls
Time-Drawdown plot
with discharge

Date: 22,10.2003 | Comprehensive Report,

Projact: PCA Junction
Evaluated by; RMS

Pumping Test No, No. 1

Test conducted on: September 17,2003

MW-3

MW-3

Distance from the pumping well 1.00 ft

Static water level; 24.26 #t below datum

Pumping test duration Water level Drawdown
[min] [fi] [ft]

51 30.00 25.54 1.28

52 85.00 2557 1.31

53 40.00 25.63 1.37
54 45.00 25,58 1.32

55 _ 50.00 25.67 1,41

56 55.00 25.67 1.41

57 60.00 25,81 1.55
58 65.00 2572 1.46 j
59 70.00 25.85 1.59
60 76.00 25,78 . 1.53
81 80.00 25,75 1.48
62 85.00 - 25,79 1.53
63 80.00 25,87 1.61
64 105.00 25.80 1.54

65 120.00 25.67 1.41

66 "150.00 25,57 1.31 -
67 . 168.00 25.64 138
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Waterloo Hydrogeologic
180 Columbia St. W.
Waterloo,Ontario,Canade
ph.(518)748-1708

Pui'nping test analysis
Theis analysls method
Unconfined aquifer

Date: 22.10.2003 | Comprehensive Report'

Project; PCA Junction

Evaluated by: RMS

Pumping Test No. No, 1

Test conducted on: September 17, 2003

MW-3

Discharge 0.43 U.S.gal/min

10" 100

10!

1
102 102

101

105 108

107

102

10!

o6

109

W(u)

10°"

1072

1073
o MW-3

Transmissivity [cm?/s]: 7.08 x 10

Hydraulic conductivity [em/s]; 2.32 x 1073

Aqulfer thickness [cm]: 304.8
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Waterloo Hydrogeologic Pumping test analysis Date: 22.10.2003 | Comprehensive Report‘
180 Columbla St. W. Theis analysis method ) :

Watsrloo,Ontarlo,Cenada Unconfined aguifer Projact: PGA Junction

ph.{518)746-1708 Evaluated by: RMS

Pumping Test No. No. 1 Test conducted on: September 17, 2003

MW-3 MW-3

Discharge 0.43 U.S.gal/min Distance from the pumping well 30.5 cm

Static water level; 739.4 cm below datum

Pumping test duration ' Water jevel Drawdown Corrected
drawdown
s fom] em] [em]

2 18 74B.6 8.1 8.0
3 30 748.8 10.4 10.2
4 45 © 75186 12.2 11.9
5 80 7526 13.1 12.8
6 75 7541 ' 14.8 '14.3
7 80 755.6 16.2 15.7
8 105 | 756.5 : 17.1 16.8
8 120 756.8 . 17.4 16.9
10 ’ 135 757.1 ' 17.7 17.2
11 ‘ 150 757.7 18.3 17.7
12 165 768.3 18.8 18,3
13 180 758.6 19.2 18.6
14 185 7580 18.5 18.9
15 210 750.3 18.8 18.2
16 225 - 758,68 20:1 18.5
17 240 "~ 759.8 20.4 18.7
18 255 758.9 204 18.7
19 270 ' 760.2 20.7 20.0
20 285 760.5 21.0 20.3
21 300 '760.8 21.3 20.6
22 330 761.4 21.9 21.2
23 360 762.0 ) 226 21.7
24 380 762.6 23.2 223
25 420 763.5 2414 231
28 450 764.4 25.0 24.0
27 480 765.4 25.9 24.8
28 510 766,0 : 26.5 254
29 540 766.8 274 26.2
30 570 767.5 ' 28.0 28.8
31 600 768.1 28.7 27.3
32 660 769.0 29.6 28.1
33 720 769.6 30.2 287
34 780 771.1 31.7 30,1
35 840 772.1 . 32.6 30.8
36 800 772.7 .33.2 31.4
37 9680 773.3 33.8 32.0
38 1020 .773.9 344 325
39 108D 774.5 ' 35.1 33,0

40 1140 775.1 35.7 33.6
41 1200 o 44 A - I - 341
42 1260 776.0 38.6 34.4
43 1320 776.3 36.8 34.6
441 1380 | 7163 0 o o - - 3688 |- - -346 - )
45 1440 . 776.6 37.2 34.9
46 1500 _776.9 37.5 359
47 1560 777.2 37.8 355
48 1620 _ 777.5 38.1 35.7




Waterloo Hydrogeologic
180 Columbia St. W.

Waterloo,Ontarlo,Canade

" ph.{518)746-1708

Pumping test analysls

Date; 22.10.2003 | Comprehensive Report,

Thels analysis method Project: PCA Junction

Unconfined aquifer

Evaluated by: RMS

Pumping Test No. No. 1

Test conducted on: September 17, 2003 -

Mw-3

MW-3

Discharge 0.43 U.S.gal/min

Distance from the pumpling well 30.5 crm

Static water level; 738.4 cm below datum

Pumping test duration Water level Drawdown Corrected
. drawdown
[s] fom] [em] [em)
51 1800 7785 38.0 36.5
52 2100 770.4 30.9 37.3
53 2400 781.2 41.8 38.8
54 2700 778.7 402 37.6
55 3000 7824 43.0 39.9
56 3300 782.4 ' 43.0 38.8
57 3600 786.7. 47.2 43.6
58 3900 783.8 ‘ 44,5 41.3
59 4200 787.8 48.5 446
60 ' 4560 7886.1 ) 46.6 43.1
61 4800 7849 454 42.0
62 5100 786.1 46.6 43.1
63 5400 788.5 48,1 45.1
64 6300 786.4 : 46.9 43.3
65 7200 782.4 43.0 30,0
66 8000 779.4 38.8 37.3
67 10140 781.5 42.1 38.2




Waterloo Hydrogeologic Pumping test analysis Date: 22.10.2003 | Comprehensive Report,
180 Columbla St. W. Theis analysis method -
‘ Waterloo,Ontario,Canada Unconfined aqulfer Project: PCA Junction
’ , ph.(518)746-1788 Evaluated by:' RMS
f l .' Pumping Test No, No. 1 Test conducted on: September 17, 2003
‘ MW-3 '
' Discharge 0.43 U.S.gal/min
1
¥ 1l
I 10" 100 10' 102 10° 104 108 108 107
‘ 102
| .
I 2o o |
: 10' M . [
] .
| s ©° r /
| P
100
)
; J
10"
102
|
103
o MW-3

Transmissivity [f2/min}: 4.57 x 102
Hydraulic conductivity [fmin]: 4.57 x 10"

Aquifer thickness [ff]: 10.00

v : t 3 v g s




Waterioo Hydrogeologic
180 Columbia St. W.
Waterloo,Ontarlo,Caneda
ph.(518)746-1788

Pumping test analysis
Thels analysis method
Unconfined aquifer

Date: 22.10.20083

Comprehensive Report'

Project: PCA Junction

Evaluated by:‘RMS

Pump!ng Test No. No. 1

“Test conducted on: September 17, 2003

MW-3

MW-3

Discharge 0.43 U.8.galimin

Distance from the pumping well 1,00 ft

Static water level: 24.26 ft below datum

Pumping test duration Water level Drawdown Corrected
' drawdown
[min] [fi] I [ff]

2 0,25 2456 0.30 0.30

3 0.50 24 .50 0.34 0.33

4 0.75 24.66 0.40 0.39

5 1.00 24,68 0.43 0.42

B 1.25 2474 0.48 047

7 1.50 24.79 0.53 0.52

B 1.75 2482 0.56 0.54

8 2.00 24,83 0.57 0.55
10 : " 2.25 24,84 0.58° 0.56
11 ' '2.50 24,86 0.60 0.58
12 2,75 24.88 0.62 0.60
13 3.00 24.89 0.63 0.61
14 3.25 24,80 0.64 0.62
15 ) 3,50 24,91 0.85 0.63
16 3.75 24,92 0.66 0.64
17 4,00 24.83 0.67 0.65
18 4,25 24.83 0.67 0.65
19 4,50 24,84 0.68 0.66
20 4,75 24,85 0.69 0.87
21 5.00 24.96 0.70 0.68
22 5.50 24.98 0.72 0.68
23 8,00 25.00 0.74 0.71
24 .50 25,02 0.76 0.73
25 7.00 25.05 0.79 0.76
26 7.50 25.08 0,82 0.7¢
27 8,00 25.11 0.85 0.81
28 8.50 25.13. 0.87 0.83
29 8.00 25.18 0.0 0.86
30 . 9.50 25.18 0.92 0.88
31 10.00 25.20 0.94 0.90
32 11.00 25,23 0.97 0.82
33 12.00 25.25 0.99 0.94
34 13.00 25.30 1.04 0.e9
35 14,00 25,33 1.07 1.01
36 15.00 25.35 1.08 1.08
37 16.00 25.37 , 1.11 1.08
38 17.00 25.39 1.13 1.07
39 18.00 25.41 1.15 1.08
40 . 18.00 25.43 1.17 1.10
41 20.00 2535 IR % £ A Mk P P St
42 21.00 2548 1.20 1.13
43 22.00 - 2547 1.21 1.14
44 T 23.00 T 2547 e g2 S e
45 24,00 25.48 1.22 115
46 25.00 25.49 1.23 1.15
47 26.00 25.50 1.24 1.16
48 27.00 25.51 1.25 1.17
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Waterloo Hydrogeologic
180 Columbla St. W.

Watsrloo,Onterio,Canade
ph.(518)746-1788

Pumping test analysis
Thels analysis method
Unconfined aguifer

Date; 22.10.2003 | Comprehensive Report‘

Project: PCA Junction

Evaluated by: RMS

Pumping Test No. No. 1

Test conducted on: Sebtember 17,2003

MW-3 MW-3

Discharge 0.43 U.8.galimin Distance from the pumping weli 1.00 §t

Static water level: 24.26 ft below datum

Pumping test duration Water level Drawdown Corrected
drawdown
[min] ft] [ft] [f]

51 30.00 25.54 1.28 1.20
52 35.00 25.57 1.31 1.22
53 40.00 25.68 137 1.28
54 45.00 25,58 1.32 1.23
55 "50.00 25.67 - 1.41 1.31
56 ' 55,00 25,687 1.41 1.31
57 60.00 -25.81 1.56 1.43
58 ‘ 85.00 25,72 1.48 1.35-
£9 70.00 25.85 1.59 1.46
80 76.00 25,79 1.53 1.41
61 ' 80.00 25,75 1.49 1.38
62| 85.00 25,79 1.53 1.41
63 90.00 25.87 1.61 1.48
64 105.00 25.80 1.54 1.42
65 120,00 25.67 1.41 1.31
66 150.00 2557 1.31 1.22
67 169.00 25.64 1.38 1.28




Waterloo Hydrogeologic
180 Columbia St W.

Waeterloo, Ontario,Canada
ph.(518)746-1708

Pumping test analysis
Theis analysis method

Confined aguifer

Date: 22.10.2003 | Comprehensive Report'

Project: PCA Junction

Evajuated by: RMS

Pumping Test No. No, 1

Test conducted on: September 17, 2003

MW-3

Discharge 0.43 U.S.gal/min .

10! 100

10°

102

1
102 104 108 108

107

102

10°

100

W(u)

1071

102

10°
o MW-3

Transmissivity [ff#min]: 4.57 x 102
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Waterloo Hydrogeologic
180 Columbia St. W.
Waierloo,Ontario,Caneda
ph.(518)746-1788

Pumping test analysis

Thels analysis mathod

Cohfined aquifer

Date: 22.10.2003 | Comprehensive Repoﬁ

Praject: PCA Junction

Evaluated by: RMS

Pumping Test No. No. 1

T Test conducted on: September 17, 2003

MW-3 MwW-3
Discharge 0.43 U.S.gal/min Distance from the pumping well 1.00 ft
Static water level; 24,26 ft below datum
Pumping test duration Water level Drawdown
[min] [f] i
2 0.25 24,58 0.30
3 0.50 24.80 0.34
4 0.75 24.66 0.40
5 1.00 24.69 0.43
6 1.256 24.74 0.48
7 1.50 24.79 0.53
8 1.75 24.82 0.56
8 2.00 24,83 0.57
101 . 2.25 24.84 0.58
11 2.50 24.86 0.60
12 2.75 24,88 0.62
13 3.00 24.89 0.63
14 3,25 24.90 0.64
15 3.50 24.91 0.65
16 3.75 24,82 0.66
17 4.00 24.03 0.7
18 4,25 2493 0.67
19 4.50 24,94 0.68
20 ’ 4.75 24.95 0.68
21 -5.00 24,96 0.70
22 5.50 24.98 0.72
23 8.00 - 25.00 0.74
24 6.50 25.02 0.76
25 7.00 25.05 0.79
26 7.50 25,08 - 0.82 -
27 8.00 25.11 0.85
28 ) 8.50 2513 - 0.87
28 . 5.00 25.16 0.80
30 8.50 25.18 0.82
31 10.00 25.20 0.84
32 - 11.00 25.23 0.97
33 12.00 25.26 0.88
34 13.00 25.30 1.04
35 14,00 25,33 1.07
36 15.00 25,35 1.08
37 ' 16.00 25,37 1.11
38 17.00 25.39 1.13
39 18.00 25.41 1.18
40 18.00 2543 1.17
41 20.00 ) 25.45 e o - e e T
42 271,00 2548 1.20 .
43 22.00 - 2547 1.21
44 © 23,00 2547 |t 121 -
45 24,00 25.48 1.22
48 25.00 25489 1.23
47 26.00 25.50 1.24
2551 1.25

48 27.00




Waterloo Hydrogeologic
180 Columbia St. W,
Whelerioo,Onterio,Canada
ph.{610)745-1708

Pumping tést analysis
Thels analysis method
Confined agquifer

Date; 22.10,2003

Comprehensive Report,

Project: PCA Junctlon

Evatuated by: RM8

Pumping Test No. No. 1

Test conducted on; September 17, 2003

MW-3 MW-3

Discharge 0.43 U.S.gal/min Distance from the pumping well 1.00 ft

Static water level: 24,28 ft below datum

Pumping test duration Water level Drawdown
fmin] i [it]

51 30.00 25,54 1.28
52 36.00 25.57 1.31
B3 40.00 25,83 1.37
54 R 45,00 25,58 1.32
55 50,00 2567 1.41
56 55.00 25.87 1.41
57 60.00 25.81 1,55
58 65.00 25.72 146
59 70.00 25,85 1.58
60 . 78,00 25.789 1.53
61 80.00 25,75 1.48
62 85.00 25,78 1.53
63 90,00 25.87 1.61
64 105.00 25,80 1.54
85 ' 120.00 - 25.67 1.41
66 150.00 25.57 1.31
87 169.00 25.64 1.38




Date: 22.10.2003 | Comprehensive Report'.

Waterloo Hydrogeologic Pumping test analysis

180 Columbla St. W, Time-Drawdown-method after —
Watarloo,Oniario,Canada COOPER & JACOB Project: PCA Junction
ph.[518)748-1788 ' Confined aquifer - Evaluated by: RMS

Purﬁping Test No. No. 1 Tesf conducted on: September 17, 2003

MW-3

Dlscharge 0.43 1J,.S.galimin
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Transmissivity [ft/min}: 1.85 x 102
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Waterloo Hydrogeologic
180 Columbia St W.
Weterloo,Ontario,Canada
ph.(518)746-1788

Pumping test analysls

Time-Drawdown-method after

COOPER & JACOB
Confined aquifer

| Date: 22,10.2003 | Comprehensive Report,

Project: PCA Junction

Evaluated by: RMS

Pumping Test No. No. 1

Test conducted on: September 17, 2003

27.00

MW-3 MW-3
Discharge 0.43 U.S.gal/min Distance from the pumping well 1.00 fi
Static water level: 24.26 ft below datum
Pumping test duration | Water level - Drawdown
{min] [it] [t
2 D25 24.56 0.30
3 0.50 24,60 0.34
4 0,75 24.66 0.40
5 1.00 24.69 D.43
6 1.25 _ 2474 0.48
7 1.50 24,78 0.53
8 1,75 24.82- 0.56
8 2.00 24,83 0.57
10 2.25 124,84 0.58
11 2,50 24.88 0,60
12 2.75 24.88 0.62
13 3.00 24.88 0.83
14 3.256 24.80 0.64
15 3.50 2481 0.65
16 3.75 2482 0.66
17 4,00 24.93 0.67
18 4,25 24.83 0.67
19 4.50 24,94 0.68
20 475 24,95 0.69
21 5.00 24,98 0,70
22 5.50 24.98 0.72
23 68.00 25.00 0.74
24 6.50 25.02 - 0.76
25 7.00 25.05 0.79
26 7.50 25.08 0.82
27 8.00 25.11 0.85
28 8.50 25,13 0.87
28 8,00 25.18 0.80
30 8.50 2518 0.2
31 ., 10,00 25.20 0.94
32 11.00 25.23 0.97
33 12.00 2525 0.88
34 13.00 25.30 1.04
35 14.00 25.33 1.07
36 15,00 25,35 1.00
37 16.00 25.37 1.1
38 17.00 25.39 1.13
30 18.00 25.41 1.18
40 18.00 2543 117
41 20.00 2545 T 118 e e e e =
42 21.00 25.46 1.20
. 43 22.00 2547 1.21
44 23.00 2647 0 ] T o2t 1
45 24,00 25.48 1.22
48 25.00 25.49 1.23
47 26.00 25.50 1.24
48 25.51 1.25




Waterloo Hydrogeologic
180 Columbla §t. W.

Weterjoo,Ontarlo,Canada
ph.(518)746+1788

Pumping test analysis
Time-Drawdown-method after
COOPER & JACOB

Confined agulfer

Date: 22,10.2003

Comprehensive Repori"

Project; PCA Junction

| Evaluatet by: RMS

Pumping Test No. No. 1

Test conducted o September 17, 2003

MW-3 MW-3

Discharge 0,43 U.8.gal/min Distance from the pumping well 1.00 ft -

Static water evel: 24.26 ft below datum

Pumping test duration Water leve| Drawdown
[min] [f] i

51 30,00 25.54 1.28
52 35.00 25,57 1.31
53 40,00 25.63 1.37
54 45,00 25,58 1.32
55 50.00 25,67 141
56 55.00 25.67 1.41
57 80,00 25,81 1.55
58 85.00 25,72 1.48
58 70.00 25,85 1.58
80 76.00 25,78 1.53
81 80.00 2575 140
62 85.00 25,78 1.53
63 90.00 25,87 1.61
64 105.00 25.80 1.54
85 120.00 25,67 1.41
66 150.00 25.57 1.31
67 169.00 25.64 1.38




Waterloo Hydrogeologic Pumping test analysis

180 Columbla St. W. NEUMAN's method —

Waterlon, Ortario, Canada Unconfined aqulfer with Project: PCA Junction
ph.{518)748-1788 delayed watertable response Evaluated by: RMS

Date; 22.10.2003 | Comprehensive Report'

Pumping Test No. No. 1

Test conducted on: September 17, 2003

MW-3
Discharge 0,43 U.S.galimin
1lu
1071 10° 10" 10 10° 10t 108 108 1
10% N |
1 il i | 1" _Theis
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. J ° / 5.001 p——
o ° / - .01 /
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5 /' .00
s 2.00
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L 4.00
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TN

103
o MW-3

Transmissivity [f2/min]; 4.57 x 102




Date: 22,10.2003 | Comprehensive Repor?

48 27.00

}‘lggtgrlloo Hydrovseologic Pumping test anal)ésls
Columbia St. W, NEUMAN's metho! —
Wterloo,Ontario,Cenada Unconfined aquifer with Project: PCA JQ”Ct‘Oﬂ
ph.(518)746-1768 delayed watertabie response | Evaluatad by: RMS
Pumplng Test No. No. 1 Test conducted on: September 17, 2003
MW-3 MW-3
Discharge 0,43 U,S,gal/min Distance from the pumping well 1.00 ft
Static water level; 24.26 1t below datum
Pumping test duration Water level Drawdown
Imin] it} i
2 0.25 24,58 0.30
3 0,50 24,80 0.34
4 075 24,66 p.40
5 1.00 24,69 0.43
6 1.25 24,74 0.48
7 1.50 24.79 0,53
8 1.75 24.82 0.56
8 ' 2.00 24,88 0.57
10 . 2,25 24.84 0.58
11 2.50 24.86 0.60
12 275 24.88 0.62
18 3.00 24,89 0.63
14 3.25 24,90 0.64
15 3.50° 24.81 0,65
18 3,75 24,92 0.66
17 4,00 24.93 0.67
18 425 24.83 0.67
19 . 4,50 2494 0.68
20 475 24,95 0.68
21 5.00 24.86 0.70
22 5,60 24,08 0.72
23 6.00 25.00 0,74
. 24 8.50 | 25.02 0.76
25 7.00 25.05 0.79 -
26 ' 7.50 25.08 " 0.82
27 8.00 25.11 0.85
28 8.50 2513 0.87
29 9.00 25.16 0.90
30 9.50 25.18 0.92
31 10.00 25.20 0.94
32 . 11.00 25.23 .0.97
33 12.00 25.25 0.99
34 13.00 25.30 1.04
35 14.00 25.33 1.07
36 16.00 25.35 1.09
37 16.00 " 25.37 1.1
38 17.00 25.39 1.13
39 18.00 25.41 1.15
40 19.00 2543 147
41 ©20.00 2545 119 —
42 21.00 25.46 1.20
43 22.00 25,47 1.21
44 23.00 C 2547 121 T
45 24.00 25.48 1.22
46 25.00 25.49 1.23
47 26.00 25.50 1.24
25.51 1.25
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Waterloo Hydrogeologic
180 Columbia St. W.
Waterloo,Ontarlo,Canada
ph.(519)746-1708

Pumping test analysis
NEUMAN's method
Unconfined aguifer with
delayed watertable response:

Date: 22.10,2003

Comprehensive Repori,

Project: PCA Junction

*| Evaluated by: RMS

Pumpling Test No,‘No. 1

Test'conducted on; September 17, 2003

MW-3

MW-3

Dlécharge 0.43 U.8.gal/min

Distance from the pumping well 1.00 ft

Statlc water level: 24.26 ft below datum

Pumplng test duration Water level Drawdown
[min] [ff) fft]
51 ' 30.00 256,54 : 1,28
) ' - 36.00 25.57 1.31
LX) 40,00 25,83 1,37
54 45.00 25.58 1.32
55 50.00 25.67 1.41
56 55.00 25,67 1.41
57 60.00 2581 1.55
58 65,00 25.72 1.46
58 70.00 25.85 1.68
60 " . 78.00 25.79 1.53
81 80.00 25.75 1.48
62 ' 85.00 25.78 1.58
B3 ' 90.6D 25,87 1.81
64 105.00 25,80 1.54
65 120.00 25.67 1.41
86 160.00 28,57 1.31
67 168.00 25.64 1.38
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Waterloo Hydrogeologic

180 Columbia St. W.

Walerloo,Ontarlo,Caneda
ph.{518)748-1788

Pumping test analysis
Time-Drawdown plot
with discharge

| Date: 24.10.2003

Report, Page 1

Project: PCA '

Evaluated by: RMS

Pumping Test No. Recovery 1

Test conducted on: 8/17/03

MW-3
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Waterloc Hydrogeologic

180 Columbia St W, ‘
Waterloo,Ontarlo,Canada

ph.(518)746-1788

Pumping test anélels
Time-Drawdown plot
with discharge

Date: 24.10.2003

Projeéi: PCA

Report, Page 2

Evaluated by: RMS

Pumping Test No. Recovery 1

Test conducted on: 8/17/03

MW-3

PCA MW-3 Recovery

Distance from the pumping well 1.00 #t

Statlc water level; 24.26 f below datum

Pumping test duration Water level Drawdpwn
min i f
1 0.00 24.26 0.00
2 0.25 24.56 0.80
8 0.50 24.8D 0.34
4 0.76 24,68 0.40
5 1.00 24.69 043
6 1.25 24.74 0.48
710 1.50 24.789 0.53
8 1,75 24.82 0.66
8 2.00 24,83 0.57
10 225 24,84 0.58
1 2.50 24,86 0.80
12 275 | - 24,88 0.62
131 3.00 24,89 0.83
14 3.25 2480 0.64
15 3.50 24,91 0.65
18 3.75 24,02 0.66
17 2.00 2403 067
18 4.25 2493 0.67
19 4.50 24,94 0.68
20 475 24.95 - 0,69
21 5.00 24,96 070
o2 5.50 2408 072
28 6,00 25,00 0.74
24 8.50 25.02 0.76
25 7.00 25.05 0.79
28 7.50 25.08 0.82
27 B.00 25.11 0.85
28 8.50 25,13 0.87
29 8.00 25,16 0.80
30 8,50 25,18 0.92
31 10,00 25.20 0.94
32 11.00 25,23 0.97
33 12.00 25.26 '0.99
34 13.00 25.30 1.04
35 14,00 25.38 1.07
38 15.00 25.35 1.08
37 16.00 25.37 1.11
38 17.00 25,39 1.13
38 18,00 25.41 1.15
40 —.._18.00 - 2543 1.17
41 20.00 25,45 1.19
) 21.00 2546 720
43 300 | 2547 721
44 23.00 2547 121
45 24.00 2548 1.22
48 25.00 '+ 2549 1.23
47 28.00 25,50 1.24
4R 27.00 25.51 1.25




Waterloo Hydrogeologic Pumping test analysis Date: 24.10.2008 | Report, Page 3
o G S
ph.{518)746-1788 Evaluated by: RMS
Pumping Test No. Recovery 1 ' . A Test conducted on; 9/17/08 -
MW-3 PCA MW-3 Recovery
Distance from the pumping well 1,00 ft

Statle water lavel); 24.26 ft below datum

Pumplng test duration Water level Drawdown
1 [min] it Iff)
51 30.00 ' 25,54 1.28
52 : 35,00 28,57 1.31
53 40.00 25.68 ‘ 1.37
54 A5.00 : 25.58 ' 1,32
55 ' 50.00 25.67 1.41
56 55.00 3587 1.41
57 60,00 25.81 1,55
58 65.00 . 25,72 146
59 70.00 25.85 1.59
60 . © 76.00 . 25,79 ' _ 1.58
61 80.00 2575 1.48
62 85.00 ’ ' 2579 1.58
63 B 80.00 s 25.87 1.61
. B4 105.00 : 25.80 1.54
85 120,00 25,87 1.41
66 150.00 25.57 1.31
67 162.00 | 2564 1.38
68 169.07 25.31 1.05
68 168.02 25.24 0.98
70| : 170.00 - 25,22 0.96
71 ‘ 170,01 2515 0.89
72 — 771,00 25.08 0.82
73 171.01 25,02 0,76
74 172.00 24.96 0.70
75 - 172,01 24.94 0.68
76 173,00 24.91 0,65
77 173.01 2480 ’ 0.64
78 ) : 174.00 2488 * |. - . 0.62
78 174.01 24,86 0.60
80 175.00 24.84 0.58
81 175.01 24.82 0.56
82 ' . 178,00 - 24,79 0.53
a3 176.01 24,75 0.48
84 177.00 . 24,70 ' 0.44
B5 | 177.01 24.65 0.39
- 86 178.00 24.61 0.35
- 87 178.01 24.59 _ 0.33
88 ©179.00 24.57 . . 0.31
89 180.00 24.53 0.27
80 181.00 24.50 0.24
91 182,00 24 48 0.22 T
g2 183.00 24.46 0.20
e8] . ... .. .18400 | T 2443 | - 0.17
94 - 185.00 ’ 24.42 KT
85 186.00 24.41 . 0.15
96 187.00 24,40 0.14
97 188.00 . 24.38 0.12
QR 1R9.00 24.38 0.12




| Pumplng test analysis

Date: 24.1'0.20037 Report, Page 4

Waterloo Hydregeologic

180 Columbia St. W. Time-Drawdown plot -

Waterlop, Ontario,Ceneds with discharge Project: PCA

- ph.(518)746-1788 Evaluated by: RMS
‘Pumping Test No. Recovery 1 Test conducted on: 9/17/03 ' '
MWwW-3 PCA MW-3 Recovery
Distance from the pumping well 1.00 ft
Statlc water lsvel; 24.26 ft below datum
Pumplng test duration Water level Drawdown
[min] ift i

101 " 182.00 : 24,38 0.10

102 183.00 24,35 0.09

108 194.00 24,85 0.09

104 186.00 24.34 0,08

105 196.00 24.34 0.08

106 187.00 24.34 0.08

107 188.00 24,33 0.07

108 188.00 24.88 0.07

108 204.00 24,31 0.05

110 203.00 24.31 . 0.05

1 214.00 24.30 0.04

112, 210.00 24.28 0,03

118 224.00 2428 0.02

114 228.00 24.28 0.02

118 244,00 24,27 0.01

116 259,00 24.27 0.01
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Waterloo Hydrogeolbgic

180 Columbla St,

W.

Waterion,Onterio,Cenada

ph.(518)745-1798

Purhplng fest analysis
Recovery method after

THEIS & JACOB
Confined agulfer

Date: 24.10.2003

Report, Page 1

Project: PCA

Evaluated by: RMS

Pumplhg Test No; Recovery 1

| Test conducted on; 9/17/03

MW-3

Discharge 0.43 U.S,gal/min

Pumping test duraﬂdn: 10140 5

Uti
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Transmissivity [om®s]: 3.84 x 107"

Hydraulic conductivity [cm/s]: 1.26x 103

Aquifer thickness [cm]: 304.8
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Waterjoo Hydrogeologic
180 Columbia St W.
Watsrjoo,Ontarlo,Canade
ph.(518)748-1788

P-leping test analyslé
Recovery method after

THE!S & JACOB
Confined aquifer

Date; 24.10.2003

Report, Page 2

Project: PCA

Evaluéted by: RMS -

Pumping Test 'No. Recove'ry 1

Tesi conducted on: 8/17/03

MW-3 PCA MW-3 Recovery
Discharge 0.43 U.8.gal/min Distance from the pumping well- 30.5 cm
Static water level: 738.4 cm below datum Pumplng test duration: 10140 s
Time from Water level ' Residual
end of pumping drawdown
s] jem] fom} ‘
1 1 7714 32.0
2 1 769.3 28.9
3 80 768.7 28.3
4 61 766.6 . 274
5 120 764.4 - 25.0
8 121 762.6 23.2
7 180 760.8 21,8
8 181 760.2 20.7
] 240 758,3 18,8
10 - 244 . 759.0 18,5
11 300 758.3 18.8
12 301 757.7 18.3
13 360  757.1 17.7
14 361 756.5 17.1
15 420 755.6 16.2
16 421 754.4 14.9
17 480 752.8 13.4
18 481 751.3 ©11.8
19 540 750.1 10,7
20 541 7495 101
21 600 748,8 8.4
22 660 747.7 8.2
23 720 746.8 7.8
24 780 7462 8.7
25 84D 7455 6.1
26 900 744.6 52
27 960 744.3 4.9
28 1020 744.0 4.6
28 1080 743.7 43
30 1140 743.1 3.7
31 1200 743.1 3.7
32 1260 742.8 34
33 1820 742.8 34
34 1380 742.5 3.0
35 1440 742.2 2.7
36 1500 742.2 2.7
a7 1560 741.9 24
38 1620 741.9 2.4
39 1680 7418 2.4
40 1740 741.6 . 2.1
41 1800 74168 - 271 -
42 2100 741.0 1.5
_ 43 2400 741.0 1.5
44 2700 TR | T R R S
45 3000 740.4 0.9
46 3300 740.1 ) 0.6
47 3600 740.1 0.6
48 4500 738.7 0.3
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ph.(518)74B-1788

Waterioo Hydrogeologic
4180 Columbia 8t, W.

Waterloo,Ontario,Canada

Pumping test analysis
Recovery method after
THEIS & JACOB
Confined agulfer

Date: 24.10.2003

Report, Page 1

Project; PCA

Evaluated by: RMS

Pumping Test No, Recovery 1

‘| Test conducted on: 9/17/03

MW-3

| Discharge 0.43 U.S,gal/min

Pumping test duration: 169,00 min
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Transmissivity [f¥fmin]: 2.48 x 102

Hydraulic conductivity [ft/min]: 2.48 x 10

Aquifer thickness [fi]:

10.00
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Waterioo Hydrogeolbgic
180 Columblg St. W.

Date: 24,10.2003

Pumping tést analysis

Recovery method after Project: PCA

Report, Page 2

-
B s -]

Walerioo,Ontario,Canade THEIS & JACOB _
Ph519)745-1788 Confined aquifer Evaluated by; RMS
Pumping Test No. Recovery 1 Test conducted on: §/17/03
MW-3 PCA MW-3 Recovery
Discharge 0.43 U.8,gal/min Distance from the pumping well 1.00 ft
Static water level: 24.26 ft below datum Pumping test duration: 168.00 min
' Time from Water leve! ‘ Residual
end of pumping ' drawdown
[min] i . fft] _
1 0.01 25.31 1.05
2 0.02 25,24 0,98
3 1.00 2522 0.98
4 1,01 25.15 0.88
5 2.00 2508 | 0.82
& 2.01 2502 | - 0.78
7 3.00 24,96 ‘ 0.70
3 3.07 2494 | 0.68
9 4.00 24.91 : 0.65
10 4,01 24.90 0.64
11 5.00 24,88 ' 0.62
12 5.0 24,86 0.60
13 8.00 24.84 0.58
14 6.01 2482 0.58
18 7.00 24,79 0.53
18 7.01 2475 0.48
17 8.00 24.70 , _ 044
18 8.01 24,65 0.39
18 9.00 24,81 0.35
20 | - 8,01 2459 0.33
21 10.00 2457 , 0.31
22 11.00 24,53 0.27
23 12.00 24,50 0.24
24 13.00 2448 ) 0.22
25 14,00 24,46 0.20
26 15.00 2443 0.7
27 16.00 24,42 0.18
28 17.00 24,41 ' ‘ D.15
29 18.00 24,40 0.14
30 18.00 24.38 0.12
31 20.00 24.38 0.12
32 21.00 24,37 0.1
33 22,00 24.37 0.1
34 23.00 24,38 0.10
35 24.00 24,35 0.08
36 25.00 2435 0.08
37 26,00 24.34 . 0.08
38 27.00 24.34 ' 0.08
39 28.00 24,34 . ' ) 0.08
40 28.00 24,33 0.07
41 30.00 2433 0:07
42 35.00 24,31 0.05
43 40.00 . 24,31 0.05 "
44 45.00 T 5 ) B T eer ; ¥/ By N — N
45 50.00 24,29 0.03
48 55.00 24,28 0.02
47 50.00 24.28 0.02
75.00 24.27 _ 0.01
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APPENDIX C

Remediation and Volume Caiculations




Effective Hvdraulic Conductivity of Free Product

From APl Publication 4715

27 (1-pp ) Proboszkm
- Append. B (Skimmer Well)

Hr /l')(l',-/l‘w)

Q, = Volumetric flow rate of oil phase (LNAPL)
prp = Relative density of LNAPL
Uy = Relative viscosity of LNAPL

b, = Thickness of LNAPL
k., = Average relative permeability of LNAPL (wrt K,,)

K. = Water-saturated hydraulic conductivity of soil
r; = Radius of influence of well
Iy = Radius of well

Pro

[

substitute Ky =Ky Kpp

K. = Effecitve hydraulic conductivity of soil with respect to LNAPL

Rearrange:

Qo [In(ri/ry)]
2% (1=pro )b02
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MAXIM
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Condensate Volume Estimate
ConocoPhillips PCA Junction
August 25, 2003

Areal extent of plume:

= 18,777 £ Note: Product measurement in only on well (MW-1), assume 2
distance to other wells

Measured thickness in MW-1 = 1.75 ft

Assume % thickness over entire piume

16,777 f x (1.75 ft x 0.5) = 14,680 ft*

Assume porosﬁy =0.35

Volume of saturated fﬁickenss = 14,680 fi3 x 0.35 = 5140 fi3

Maximum oil saturation with RT water = 0.15 (silty sand at 0.8 m) (API, 2003)
Est. 0.075 average saturation for thickness

5140 3 x 0.075 x 7.48 gal/ft3 = 2,880 gallons (total volume)

Recoverable volume estimated based on Huntlsy and Beckett (2002) for silty sand with less
than 1 m thickness = 10%

2,880 x 0.1 = 288 gallons = 300 gallons




APPENDIX D

Groundwater Sampling Field Forms
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Project No. ] LC{D cT) - X Pape (,,. of [;, :

| _ Coded/ (:)‘ .
sitewel No. __'Y1WAJ - \ Replicale No. — Date -6 - (G

Time Sampling Time Sampling
- Completed

Weather \-’] b"}’ Began

EVACUATION DATA

Description of Measuring Poinl (MP) T 15 (

. Sie Localion PL A \\) neH on C(_.w 5 bseodd | \//I A

Height of MP Above/Below Land Surface * MP Elevation
'_ Tota! Sounded Depth of Well Below MP Watsr-Level Elevation
- Held Depth to Wi teFBETDw-f\ﬂP*—M Diameter of Casing J i
‘7V~ M Gallons Pumped/Bailed
' Wel Water Column in Well Prior to Sampling T
_ Gallons per Foot ‘
' ‘ . Sampling Pump Intake Setting
Gallons in Well (feet below land surface) —

—

Purging Equipment ’ v :

SAMPLING DATA/FIELD. PARAMETERS :
Time Temperature pH Conductivity Turbidity Other '

Sampllng Equipment

1

]

l

l _
l

B

i

i

r{emarks

M- Not Stwpled  dug o OIeSENce of See rodutt

.amp!mg Personnel W \ FL
i

Well Casing Volumes

- 410 - A NTT o = N-AR 3" = .37 4" = 0.65
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TECHNOLOGIES INC"

WATER SAMPLING FIELD FORM

-

Gal.Al.

Projec! No. 90021 -0 Page 2 &
Site Localion \7( A denchen  (ovisihed . Nag
. Coded/
sitewell No. 11D -0 Replicae No. Date 9= (L~ 73
' Time Sampling Time Sampling :
Weather Ahb“' Began A Completed s
EVACUATION DATA
Description of Measuring Point (MP) T D {
Height of MP Above/Below Land Surface MP Elevation
H
* Total Sounded Depth of Well Below MP ,Q?g Waler-Level Elevation
Held Depth to Water Below MP 9\ Lz . 7 S Diameler of Casing 2
. Gallons Pumped/Bailed .
. 2 f g . . 5 -~
Wel Water Column in Well 9. 2 D Prior to Sampling 5.5
Gallons per Foot | (a
’ : B Sampling Pump Intake Setting
Galonsinwell 0.5 2 x 3 (feef below land surface) d
. , o - - 1,5l
Purging Equipment Q\J\f WL Py (i) ;,n,_gnf'\’
4 \j ‘ St Ki j
SAMPLING DATAJFIELD PARAMETERS  ~DE Cprd)
Time Temperature pH Conductivity Turbidity Other
W A3 0 1o ] %24 2.14
I 12, ) L G, 24 2,14
AW 24,5 728 4u,P3 2 14
]
* Sampling Equipment Aisnaseble  Doly it o b Loy -
' R L o '
/
Remarks A 5d-Uy'. 3 l',()l n '(L Nrgmee. & sl N«.‘\JL'\,;) S H‘U,\.—
: —J v
. Sampling Personnel . L
Well Casing_){olumes
1% = 0077 Gr—ote— 3 =037 4" = 065
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“’1 LGZ{ - (D

Projecl No

Site Localion

Site/Well No.

Weather

WATER SAMPLING FIELD FORM

Page } of

PC‘ 8 \u b on

Coxls

b

[ A

MmW-3

ot

Description of Measuring Point (MP)

Height of MP Above/Below Land Surface

Held

Wel

——

Purging Equipment

Water Column in Well

Gallons per Foot

* Total Sounded Depth of Well Below MP

Coded/
Replicate No.

Time Sampling
Began

Dale C) ~ ‘(s” o3

jooo

Time Bampling
Completed

—

W)

EVACUATION DATA

T6C

23

Depth to Water Below MP ;Z ‘i 2 'f

33

bk

calonsinwell -5 9 %3 -

JJU’M ALY (Yot

{14
bui&'\"j

MP Elevation

Water-Level Elevation

114

Diameter gf_C_Qslng Z

Gallon@g@ﬂﬂalled

Prior to Sampling

Sampling Pump intake Setting ,

(feet below land surface) A /.

SAMPLING DATA/F?ELD PARAMETERS

DS (prl)

Time

Temperature

pH

Conductivity

Turbidity Other

2.4

% 7,

Bl

Lo

B5 3

Ab.4

e 1

L5

AR
A5

6.2

(.

1L

3.

31

i ,l_g.L.] .

Sampling Equipment

stit

5 B

buileyv (disposable )

Container Descrioti

Witk s G{M'\@)Lj\’\ colovrd « 5\ /\)»J LL3 5 l-(v\

Remarks

Samphng Personnel

w,

CL

‘ Gal/fl, 1Y = 0.077

-

Well Casing Volumes

2= N 1R

-
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1 4R
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l (VIAALV] WATER SAMPLING FIELD FORM
TECHNOLDGIES INC®

Page & of

' Projecl No. ; (;.Of GOZ) - ‘ [U
Site Localion ‘QC.A \ URE BN

l Coded/ 3 g 7
sitewell No.  JJAIA) -Ll' Replicale No. - Dale - )L; -5
' ; Time Sampling p Time Sampling
'— Weather Hﬁ;\' Began I 15 Completed L2O
l " EVACUATION DATA
Description of Measuring Point (MP) 1 0 (
' . Helgh! of MP Above/Below Land Surface MP Elgvation
* Total Sounded Depth of Well Below MP 3 (p Water-Leve| Elevation
L Held Depth to Water Below MP 7. § | Diameter of Casing Z;L
: z Gallons Pumped -Ba]leﬁ '
I - Wel Water Column in Well X . 1 { Prior to Sampling e
: Gallons per Foot (") , (ﬂg
' . 4 Sampling Pump Intake Setting
. Galonsinwell 4, 37 (feet below land surface)
K . 0 . 5 .
' Purging Equipment | \90&\\{’/\{ S ( r). M,\gﬁm@@ )( v o7 'OI
! !m&. .r@*
SAMPLING DATAJ/FIELD PARAMETERS R
Time Temperature pH | Conductivity Turbidity Other
I Hofy & 9.5 17 3.0 )-%’j/
1032 1.5 2,40 3 1L 1.52
l JRA); ALY 7.0 L [L5Y
. . Sampling Equipment ()\]\S;‘,C(LL‘ML lC)tilu}ﬁx\/
Constituents Sampied | tai scripdi Preservative
1 ,
l . Remarks
. Sampling Personnel
Well Casing Volumes
' Gal./fl, 1" = 0.077 2" = 0.16 3" = 0.37 /4{:‘0.65,}
- e ~n Pu3L - A AN " = 1.4B
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WATER SAMPLING FIELD FORM
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; / . : =
' Project No. \j ¢ r‘\ lS'\) nertn Cev\sbag , alan Page S5  of f)z
. Slte Localion { L90e 7 (&
Coded/ ~
SteWell No, ___[VIWJ - Replicate No. — Dale -l-63
' . Time Sampling Tirme Sampling
l Weather Pt Began (4t b Completed (dus
EVACUATION DATA
Descripfion of Measuring Point (MP) T & &
' Height of MP Abpve/Below Land Surface MP Elevation
* Total Sounded Depth of Well Below MP 37 L Water-Level Elevation
Held Depth to Water Below MP 29 il Diameter of Casing e "
v Gallons umped/Baned/ _
Water Column in Well  { L"{ Prior to Sampling ( 5 =
Gallons per Foot . 16 5
' ‘ Sampling Pump Intake Settmg o
574 cbput 30
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/ = F
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Purging Equipment
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. - Sampling Equipment "5’&“@*{ @i’f,ggﬂ.l};& )
1)
| stituents 2 . Container Description Preservative
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Project No.

Site Location
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WATER SAMPLING FIELD FORM

Page E—_( of

' Coded/ ,5!,, . L
SileWel No.  TNW - o Replicate No. »° o phicate  Dale  J-1b- 573
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Weather B Began | & Complsted 1220

EVACUATION DATA

Description of Measuring Point (MP) T 6L
Height of MP Above/Below Land Surface MP Elevation
* Total Sounded Depth of Well Below MP &7 Water-Level Elevation

Depth to Water Below P~ A ¢ 14
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Diameter of Casing

Held

Wel Water Column in Wel]
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